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SECTION 22 0504 - PIPE AND PIPE FITTINGS FOR PLUMBING

PART 1 GENERAL
1.01 REQUIREMENTS

A.  Conform with applicable provisions of the General Conditions, Supplemental General
Conditions and General Requirements.
B. Lead Ban: All systems and system components, pipe, fittings, and fixtures delivering water for
human consumption shall be lead free.
1. Any product designed for dispensing potable water shall meet both the NSF 61 and NSF
372 test standards via third-party testing and certification.
2. Lead free refers to <0.25% weighted average lead content in relation to wetted surface of
pipe, fittings, and fixtures in systems delivering water for human consumption, and solder

and flux which does not contain more than 0.2% lead.

1.02 RELATED SECTIONS

A. Section 22 0500, Common Work Requirements for Plumbing.

1.03 SUBMITTAL DATA

A. Contractor shall furnish complete submittal data for all piping materials, including
manufacturer's specifications, certifications, class, type and schedule. Submittal data shall
additionally be furnished for pipe hangers and supports, pipe sleeves including sealing and fire

safing materials and installation.

PART 2 PRODUCTS

See Division 23, Section 23 0504 — Pipe and Pipe Fittings, for applicable requirements.

PART 3 EXECUTION
See Division 23, Section 23 0504 — Pipe and Pipe Fittings, for applicable requirements.

END OF SECTION
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SECTION 22 0505 - PIPING SPECIALTIES FOR PLUMBING

PART 1 GENERAL

1.01

A.

1.02

O 0w

1.03

REQUIREMENTS

Contractor shall furnish and install all piping specialties necessary for satisfactory operation of

the systems. Conform with applicable provisions of the General Conditions, Supplemental

General Conditions and General Requirements.

Lead Ban: All systems and system components, pipe, fittings, and fixtures delivering water for

human consumption shall be lead free.

1. Any product designed for dispensing potable water shall meet both the NSF 61 and NSF
372 test standards via third-party testing and certification.

2. Lead free refers to <0.25% weighted average lead content in relation to wetted surface of
pipe, fittings, and fixtures in systems delivering water for human consumption, and solder

and flux which does not contain more than 0.2% lead.

RELATED SECTIONS

Section 22 0500, Common Work Requirements for Plumbing.
Section 22 0504, Pipe and Pipe Fittings for Plumbing.
Section 22 0523, Valves for Plumbing.

Section 22 0700, Plumbing Insulation.

SUBMITTAL DATA

The Contractor shall furnish complete submittal data for all piping specialties including
manufacturer's specifications, performance characteristics, ratings, installation instructions,

certifications and approvals of listing agencies, wiring diagrams, and selection analysis.

PART 2 PRODUCTS

See Division 23, Section 23 0505, Piping Specialties.
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PART 3 EXECUTION
See Division 23, Section 23 0505, Piping Specialties.

END OF SECTION
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SECTION 22 0523 - VALVES FOR PLUMBING

PART 1 GENERAL

1.01

A.

1.02

S 0w

1.03

1.04

REQUIREMENTS

All Valves shall conform with current applicable provisions of the General Conditions,

Supplemental General Conditions, and General Requirements.

All Valves shall meet the current MSS Specifications covering Bronze & Iron Valves. MSS-

SP-80, MSS-SP-70, MSS-SP71, MSS-SP-85 where applicable.

Lead Ban: All systems and system components, pipe, fittings, and fixtures delivering water for

human consumption shall be lead free.

1. Any product designed for dispensing potable water shall meet both the NSF 61 and NSF
372 test standards via third-party testing and certification.

2. Lead free refers to <0.25% weighted average lead content in relation to wetted surface of
pipe, fittings, and fixtures in systems delivering water for human consumption, and

solder and flux which does not contain more than 0.2% lead.

RELATED SECTIONS

Section 22 0500, Common Work Requirements for Plumbing.
Section 22 0504, Pipe and Pipe Fittings for Plumbing.
Division 21 for Fire Suppression System.

Division 22 for Plumbing.

SCOPE

Contractor shall furnish and install all valves and accessories necessary for satisfactory
operation of the systems.

VALVE REQUIREMENTS

All Gate, Globe, Check, Ball valves shall be manufactured by Milwaukee, Nibco, Apollo,
Stockham, Powell, Crane, Grinnell, or equivalent.
All lubricated plug valves shall be as manufactured by Rockwell, Walworth, Homestead, or

equivalent.
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C.  Ball valves shall be utilized in lieu of gate valves and globe valves for all plumbing systems for
sizes 2" and smaller.

D.  All valves Furnish under Division 22 and 23 of the same type shall be products of a single
manufacturer unless otherwise approved by Owner's Representative.

E. Provide gate and globe valves with packing that can be replaced with the valve under full

working pressure.

PART 2 PRODUCTS

See Division 23, Section 23 0523 - Valves, for applicable requirements.

PART 3 EXECUTION
See Division 23, Section 23 0523 - Valves, for applicable requirements.

END OF SECTION
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SECTION 22 0700 - PLUMBING INSULATION

PART 1 GENERAL

1.01

A.

1.02

w

1.03

1.04

1.05

REQUIREMENTS

Conform with applicable provisions of the General Conditions, Supplemental General Conditions
and General Requirements.

RELATED SECTIONS

Section 22 0500, Common Work Requirements for Plumbing.
Section 22 0504, Pipe and Pipe Fittings for Plumbing.
Section 23 0700, Mechanical Systems Insulation

SCOPE

All condensate pipe and fittings domestic hot water pipe and circulating hot water, domestic cold
water, and water piping located outdoors exposed to ambient freezing conditions or in the pavilion

space.

SUBMITTALS

See Division 23, Section 23 0700 — Mechanical Systems Insulation, for applicable requirements.

TESTING

All piping shall be tested in accordance with the applicable Specification Sections, before any

insulation is applied.

PART 2 PRODUCTS

See Division 23, Section 23 0700 — Mechanical Systems Insulation, for applicable requirements.

PART 3 EXECUTION

See Division 23, Section 23 0700 — Mechanical Systems Insulation, for applicable
requirements.

END OF SECTION
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SECTION 22 1100 - DOMESTIC WATER PIPING

PART 1 GENERAL

1.01

A.

1.02

=T o " mo aw e

1.03

REQUIREMENTS

Conform with the applicable provisions of the General Conditions, Supplemental General

Conditions, and the General Requirements.

Lead Ban: All systems and system components, pipe, fittings, and fixtures delivering water for

human consumption shall be lead free.

1. Any product designed for dispensing potable water shall meet both the NSF 61 and NSF 372
test standards via third-party testing and certification.

2. Lead free refers to <0.25% weighted average lead content in relation to wetted surface of pipe,
fittings, and fixtures in systems delivering water for human consumption, and solder and flux
which does not contain more than 0.2% lead. Solder shall be 95/5 tin antimony, alloy Sb5,
conforming to FS QQ-S-571 and NSF 61.

RELATED SECTIONS

Section 22 0500, Common Work Requirements for Plumbing
Section 22 0504, Pipe and Pipe Fittings for Plumbing.
Section 22 0505, Piping Specialties for Plumbing.

Section 22 0523, Valves for Plumbing.

Section 22 0700, Plumbing Insulation.

Section 22 6801, Onsite Utilities, Plumbing.

Section 23 0900, Facility Management System.

Division 33 for Outside Utilities.

SCOPE

A complete domestic cold water, hot water, recirculating hot water, and make-up water system
including water heaters, pumps, thermal expansion tanks, meters, backflow protection, pressure
reducing valves, shock absorbers, and associated miscellaneous accessories. This section shall
include all work within the building to a point approximately 5'-0" outside the building, or as
otherwise indicated.

Coordinate with Division 33 for site utility drawings and specifications.

DOMESTIC WATER PIPING 22 1100-1
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PART 2 PRODUCTS

2.01

2.02

2.03

PIPING

Domestic water piping including below grade or slab-on-grade shall be Type L soft copper, ASTM
B88. Copper piping 2" and smaller shall be soft tubing and 2-1/2" thru 4" shall be either soft tubing
or hard pipe. Domestic water piping 6" and larger below grade within the building and to a point
approximately 5'-0" from the building shall be ductile iron pressure pipe, minimum 150 PSIG
working pressure with mechanical joints.

Domestic water piping above grade within the building 4" and smaller shall be Type L hard drawn
copper, ASTM B88. Domestic water piping larger than 4" shall be copper as specified herein.

Proper insulating fittings, as specified in Section 22 0504, shall be installed to prevent electrolytic

action between steel and copper piping connections.

FITTINGS

Fittings for copper piping shall be wrought copper or cast brass conforming to ANSI B16.22 and
B16.23, with 95-5 solder joints, as specified in Section 22 0504.

Mechanically formed tee connections and couplings for copper piping system as specified in Section
22 0504, may be utilized where approved.

Fittings for ductile iron pipe shall be flanged or mechanical joint conforming to ANS/TAWWA C110

and C111, Class 250 minimum, cement lined, with bituminous coating.

FLANGES

Flanges for copper piping systems shall be Class 150 wrought copper or cast brass conforming to
ANSI B16.24.

Flange connections for valves and equipment shall match the rating and drilling of the valves and
equipment furnished.

Flanges for galvanized steel piping system shall be galvanized cast or malleable iron Class 125,
standard threaded plain face companion flanges for flanged connections in threaded piping systems.
Gaskets shall be 1/16" thick ring type or full face non-asbestos material suitable for the temperatures
and pressure application.

Flange bolting shall be carbon steel machine bolts or studs and hex nuts, ASTM A307, Grade B.

DOMESTIC WATER PIPING 221100 -2
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2.05

2.06
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JOINTS

Joints in copper piping system shall be made using approved "lead-free" solder and flux as described
herein and approved by all applicable codes and regulations. Surfaces to be soldered shall be cleaned
bright by manual or mechanical means.

All joints shall be properly fluxed with a non-corrosive "lead-free" type flux manufactured to
approved standards, Federal Specification QQ-S-517. Joints for copper piping systems for cold
water 3" and smaller and hot water 2" and smaller shall be made using composition 95-5 tin-
antimony solder. Composition 15% silver solder shall be used for all other piping sizes and for all

underground joints.

SHOCK ABSORBERS

Furnish and install factory sealed shock absorbers conforming to Federal Specification WW-P-541 at
locations shown on the drawings and/or as outlined by Plumbing Drainage Institute Standard WH-

201. Josam, Precision, Jay R. Smith, Wade, Watts, Zurn or equivalent.

DOMESTIC HOT WATER GENERATING EQUIPMENT

Water heaters and associated auxiliary equipment shall be as specified on the equipment schedule on
the drawings. Natural gas fired or electric domestic water heaters shall be as manufactured by Bock,
Bradford-White, Lochinvar, P.V.I., Ruud, Rheem, A.O. Smith, State, or equivalent.

Electric instantaneous water heaters shall be by Chronomite, Eemax, Hubbell, Keltech, Rheem,
Stiebel Eltron, State, or equivalent.

Furnish and install approved expansion tank on cold water make-up supply to hot water generating
equipment as recommended by manufacturer or as shown on the drawings and specified in the
plumbing equipment and fixture schedule on the drawings, Amtrol, Wilkins, or approved equal.

The Contractor shall provide the services of a qualified factory-trained representative to supervise
hot water generation system start-up and instruct the Owner’s operating personnel for a minimum of
eight (8) hours. A full one (1) year service warranty, including all parts and labor, shall be provided
by the Contractor.

Natural gas fired domestic hot water boilers and water heater combustion flues, stack, breeching, and

combustion air louvers, ducts, etc., shall be provided under Division 23.

DOMESTIC WATER PIPING 221100 -3
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2.08

2.09

2.10
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VALVES

Valves other than automatic control valves are specified in Section 22 0523, Valves.
Automatic control valves shall be as specified in Section 23 0900, Facility Management System,
except for automatic control valves furnished as a part of equipment packages, including hot water

generating equipment, as specified on the equipment schedule.

PUMPS

Pumps shall be of the type and capacity listed in the equipment schedule. Pumps shall be selected so
that the motors will not overload under any operating condition. Furnish one spare mechanical seal
of each size required in conjunction with the pumps furnished under this Contract. All base mounted
pumps shall have drain pans with tapped pipe connections and 3/4" drain line extended to floor drain.
Pumps shall be installed so that they may be removed without the removal of the associated piping.
All pumps for potable water applications shall have bronze or stainless steel body and trim.

Domestic water inline re-circulating pumps shall be as specified on the drawings and as
manufactured by Armstrong, Bell & Gossett, Taco, Thrush, or equivalent.

Manufacturer shall furnish a full one (1) year warranty, including all parts and labor for the water

pressure booster pumping system.

WATER METER

See Division 33 for water meters.

BACKFLOW PROTECTION

All cross-contamination control shall be provided to ensure that no installation of the potable water
supply piping system shall be made in a manner that will allow used, unclean, polluted, or
contaminated water or substances to enter the domestic potable water system.

All backflow devices and assemblies shall be approved by the applicable Administration Authorities
and shall be installed according to all applicable codes, regulations, and manufacturer's instructions.
Installation shall allow for required access and clearance for required testing, maintenance, and
repair.

Reduced pressure backflow preventer assembly shall be furnished and installed by the Contractor.
Backflow preventer size and arrangement shall be as indicated on the drawings, and shall be as

manufactured by Zurn, Febco, Hersey, Beeco, Watts, Wilkins, or equivalent. All

DOMESTIC WATER PIPING 221100 -4
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costs, fees, and permits required shall be secured and paid for by the Contractor, unless otherwise
indicated.

See Division 33 for site domestic water distribution and water meter requirements.

PART 3 EXECUTION

3.01

A.

3.02

INSTALLATION

Piping installation shall conform to the requirements of Section 22 0500, Common Work
Requirements for Plumbing and Section 22 0504, Pipe and Pipe Fittings for Plumbing. Installation
of specialties shall conform to the requirements of Section 22 0505, Piping Specialties for plumbing.
Insulating Fittings: Insulating unions shall be furnished and installed at all connections between
dissimilar metals.

Valves: Each water service main, branch main and branch to a group of two or more fixtures shall be
valved. Stop valves shall be as specified under fixtures.

Flexible Connections: If the Contractor uses a pipe material other than copper to connect to the City
water main, provide mechanical joints at the connection point and also either a swing joint or
expansion joint at a point 5 ft. outside the building to prevent failure of piping caused by differential
settling of building and piping systems. The expansion joint material shall be suitable for domestic

water usage and compatible with the sterilization chemicals.

STERILIZATION

All new water piping shall be charged with a chlorine solution containing not less than 50 PPM
available chlorine. The solution shall remain in the piping for a period of 24 hours, during which
time valves shall be opened and closed to permit a small flow of the solution. At the end of 24 hours,
the solution shall be tested and must contain a residual of at least 5-10 PPM chlorine. The system
shall then be drained and flushed to provide satisfactory potable water before final connection is
made to the existing distribution system.

The Contractor shall submit a sample of the water, after sterilization and flushing for testing by an
approved laboratory. A copy of the acceptable test report shall be submitted to the Architect prior to

substantial completion.

DOMESTIC WATER PIPING 22 1100 -5
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3.03 BACKFLOW PROTECTION

A.  Protection: All plumbing fixtures, faucets with hose connections, and all other equipment having
plumbing connections shall have their water supplies protected against back-siphonage.

B.  Testing: Arrange for testing backflow devices as required by the local health authorities.

3.04 TESTS

A.  All water piping, hot and cold, shall be made tight under a hydrostatic test pressure of 150 Ibs. per
square inch and maintained without pressure loss for a minimum of four (4) hours. No caulking of
joints will be permitted. Any joint found to leak under this test shall be broken, remade and a new

test applied.

END OF SECTION

DOMESTIC WATER PIPING 221100 -6
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SECTION 22 1123 - FACILITY NATURAL GAS SYSTEM

PART 1 GENERAL

1.01

A.

1.02

S 0w

1.03

REQUIREMENTS

Conform with applicable provisions of the General Conditions and Supplemental General

Conditions.

RELATED SECTIONS

Section 22 0500, Common Work Requirements for Plumbing.
Section 22 0504, Pipe and Pipe Fittings for Plumbing.
Section 22 0505, Piping Specialties for Plumbing.

Section 22 0523, Valves for Plumbing.

SCOPE

Complete building natural gas piping system including meters, regulators, and miscellaneous
accessories.  This section shall include all work within the building and to a point

approximately 5'-0" outside the building, or as otherwise indicated.

PART 2 PRODUCTS

2.01

2.02

PIPING

Above ground pipe used for the installation, extension, alteration, and/or repair of any gas
piping system shall be black steel pipe ASTM A53 Grade A or B, ERW or BW, standard wall,
Schedule 40.

All underground gas piping shall be steel or polyethylene plastic piping as specified in Section
22 0523, Valves for Plumbing. All underground steel piping and fittings shall be protected
from corrosion by approved coatings or wrapping materials as specified in Section 22 0504,

Pipe and Pipe Fittings for Plumbing, and Section 22 6801, Outside Utilities, Plumbing.]

FITTINGS

Fittings for steel piping 2" and smaller shall be either screwed or welded. Screwed fittings

shall be Class 150 standard black malleable iron conforming to ANSI B16.3. Weld fittings

FACILITY NATURAL GAS SYSTEM 221123 -1
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2.05
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shall be either standard weight steel butt-weld fittings conforming to ANSI B16.9, or forged
steel socket-weld fittings, 2000 pound Schedule 40 conforming to ANSI B16.11.

Fittings for steel piping 2-1/2" and larger shall be standard weight steel butt-weld fittings
conforming to ANSI B16.9.

FLANGES

Flanges for steel piping system shall be forged steel, weld neck, or slip-on, 1/16" raised face
Class 150 flanges conforming to ANSI B16.5.

Flange connections for valves and equipment shall match the rating and drilling of the valves
and equipment furnished.

Where specifically required by the application, black cast iron Class 125 standard threaded
plain face companion flanges may be utilized for flanged connections in threaded piping
systems.

Gaskets shall be 1/16" thick full face non-asbestos material suitable for the temperatures and
pressure application.

Flange bolting shall be carbon steel machine bolts or studs and hex nuts, ASTM A307, Grade
B.

VALVES

Valves shall be as specified in Section 22 0523, Valves for Plumbing.

Valves used in conjunction with gas piping shall be approved for the required service.

GAS METERS

Natural gas meters shall be furnished and installed by the natural gas utility company, unless
otherwise indicated on the drawings. All required permits and fees shall be secured and paid
for by the Contractor in accordance with Section 22 0500. Gas meter shall be the type and
capacity required for the application and shall be located as indicated on the drawings and in
accordance with utility company requirements and applicable codes and ordinances.

Division 22, Section 22 6801, for natural gas meters.

Natural gas meters shall be furnished and installed by the Contractor in accordance with the
information shown on the drawings and in the plumbing equipment and fixture schedule on the

drawings.

FACILITY NATURAL GAS SYSTEM 221123 -2
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All natural gas meters shall be preceded by a main gas supply shut-off valve serviceable and

accessible outside the building.

NATURAL GAS REGULATOR

Natural gas regulator shall be furnished and installed with the gas meter by the utility company,
set for the required gas leaving pressure shown on the drawings.

Natural gas appliance and equipment regulators for all gas fired equipment furnished and
installed under Division 23 shall be furnished by the equipment manufacturer or supplier and
sized for the system inlet pressure and the required appliance operating pressure.

Division 22, Section 22 6801, for natural gas meter and regulator.

Natural gas regulators, as specified and shown on the drawings, shall be furnished and installed

by the Contractor.

PIPING SUPPORTS

Natural gas piping installed on the building roof shall be supported by means of piping
supports, especially designed to absorb thermal expansion and contraction of piping installed
on built up and single ply membrane roofs. Wood blocks are not acceptable. Four inch and
smaller gas piping shall be mounted on Erico Pyramid pipe supports or equivalent, pipe
supports with a total weight not to exceed 100 pounds per pipe stand. Larger piping, and all
piping requiring roller bearing action for pipe expansion, shall be mounted on Erico Pyramid
RPS-H or equivalent, with a total weight not to exceed 1500 pounds per pipe collar support.
Pipe support spacing shall be as recommended by manufacturer and as required by Code.
Piping hangers and supports shall be in accordance with Section 22 0504, Pipe and Pipe
Fittings for Plumbing.

PAINTING

All natural gas piping installed outside the building exposed to the weather and/or exposed to

view shall be field painted in accordance with the painting sections of this specification.

FACILITY NATURAL GAS SYSTEM 221123 -3
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PART 3 EXECUTION

3.01

3.02

3.03

3.04

INSTALLATION

Piping installation shall conform to the requirements of Section 22 0500, Common Work
Requirements for Plumbing, and Section 22 0504, Pipe and Pipe Fittings for Plumbing.
Installation of specialties shall conform to the requirements of Section 22 0505, Piping
Specialties for Plumbing.

Installation of piping and equipment shall be in accordance with applicable codes and
regulations, including Uniform Plumbing Code and Uniform Mechanical Code, and NFPA No.
54, National Fuel Gas code.

No gas piping shall be installed in or on the ground under any building or structure, and all
exposed gas piping shall be at least 6-inches above grade. Ferrous gas piping installed
underground in exterior locations shall be protected for corrosion as specified herein and in
Section 22 0504, Pipe and Pipe Fittings for Plumbing.

Gas piping supplying the building or facility shall be provided with a shut-off valve located
outside the building and readily accessible. Where gas piping supplies multiple buildings or

facilities, each building shall be provided with a shut-off valve as described herein.

EQUIPMENT AND APPLIANCE CONNECTIONS

All gas fired equipment and appliances shall be connected to the gas piping system in an
approved manner and shall be furnished with a shut-off valve installed ahead of the unit.
Connections shall in no case be less than the unit inlet connection size and shall be rigidly

connected, except as otherwise shown on the drawings and allowed by codes and regulations.

DRIPS

Accessible capped drip pockets shall be furnished at low points in piping system, connections

to appliances and equipment, and other locations where condensation may tend to collect.

VENTS

All gas regulators and other required devices installed within the building shall be vented to the

outside of the building in accordance with manufacturer's requirements, codes, and regulations.

FACILITY NATURAL GAS SYSTEM 221123 -4
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3.05 TESTS

A. Al gas piping shall be pressure tested using air, CO2, or nitrogen in accordance with the

applicable codes and regulations, including Uniform Plumbing and Mechanical Code as

adopted and interpreted by the City of Clovis and State of New Mexico and NFPA No. 54.

END OF SECTION

FACILITY NATURAL GAS SYSTEM 221123 -5
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SECTION 22 1316 - SANITARY WASTE AND VENT PIPING

PART 1 GENERAL

1.01

A.
B.

1.02

1.03

REQUIREMENTS

Conform with applicable provisions of the General Conditions and Special Provisions.
Furnish and install all concrete, grout, and other required materials to fill all blockouts and/or sleeves

left open for this Contractor's convenience or for the installation of this work.

RELATED SECTIONS

Section 22 0500, Common Work Requirements for Plumbing.
Section 22 0504, Pipe and Pipe Fittings for Plumbing.
Division 33 for Onsite Utilities Plumbing.

SCOPE

Complete soil, waste, and vent system, and associated miscellaneous accessories. This section shall
include all work within the building to a point approximately 5'-0" outside the building, or as
otherwise indicated.

Coordinate with Division 33 site utility drawings and specifications.

Plumbing equipment drains.

PART 2 PRODUCTS

2.01

A.

PIPE AND FITTINGS

General: Piping Materials listed below shall conform to the testing agency/standard specified. Pipe
shall be marked with the manufacturer’s name, country of origin, pipe diameter and length, applicable
ASTM standard and trademark of third party certifier. Third party certifier shall be accredited by
ANSI. Pipe shall be manufactured by Tyler, Charlotte, New Age Casting, or approved equal.

Soil, waste and vent pipe and fittings below slab:
1. Hubless cast iron, conforming to ASTM A 888 and CISPI 301.

2. Service weight, hub-and-spigot cast iron, conforming to ASTM A 74.

SANITARY WASTE VENT PIPING 221316-1



Formative Architecture CURRY COUNTY LIVESTOCK PAVILION

2.02
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3. Schedule 40, solid wall, polyvinyl chloride (PVC) with a cell class of 12454 or 12364 per
ASTM D 1784, iron pipe size (IPS) conforming to ASTM 1785 and ASTM D 2665. Cast iron
pipe and fittings shall be used on all waste piping subject to waste water temperatures that
exceed 120° F.

Soil, waste and vent pipe and fittings above grade:
1. Hubless cast iron, conforming to ASTM A 888 and CISPI 301.

2. Service weight, hub-and-spigot cast iron, coated on both sides, conforming to ASTM A 74.

JOINTS

Hubless cast iron: Heavy duty, shielded, minimum (4) band couplings consisting of elastomeric

gasket conforming to ASTM C 564 and 0.008” thick type 304 stainless steel shield.

Hub-and-spigot cast iron: Double seal compression type rubber gaskets conforming to ASTM C 564,
with adhesive type lubricant, Tyler “LUBRI/FAST” or equivalent.

PVC: Two step primer/solvent cement procedure per ASTM D 2855. Adhesive primer shall conform
to ASTM F 656 and solvent cement shall conform to ASTM D 2564.

PLUMBING EQUIPMENT DRAINS

Equipment drain lines shall be either Schedule 40 galvanized steel pipe with galvanized malleable
iron fittings or Type L copper tubing with wrought solder fittings. Provide a dielectric union at all

connections between ferrous to copper materials.

DRAINS

Floor drains, floor sinks, and interceptors shall be Josam, Rockford, Jay R. Smith, Wade, Watts, Zurn,
Mifab, or equivalent, as specified on the drawings, and compatible with the required piping systems.
Non water-based trap seal maintenance devices by Jay R. Smith Mfg. Co., Liquidbreaker — The Green

Drain, SureSeal, and TrapGuard as specified on the drawings are approved.

SANITARY WASTE VENT PIPING 221316-2



Formative Architecture CURRY COUNTY LIVESTOCK PAVILION

2.05

2.06

2.07

230003

TRAPS AND TAILPIECES

Unless otherwise specified, traps shall be copper-alloy adjustable tube type with slip joint inlet and
swivel, not less than 20 gauge and without cleanout. Inlets shall have rubber washer and copper alloy
nuts for slip joints above the discharge level and swivel joints below the discharge level, metal to
metal or metal to plastic type as required for the application. Outlet shall be threaded or socket for
solder joint connection as required by the application. Tailpiece shall be copper-alloy to match P-trap.
Furnish cast brass wall escutcheon at waste penetration through walls. P-traps, tailpieces,
escutcheon, and all piping for above floor exposed installations, including installation within cabinets
and casework shall be chrome plated. Underground P-traps shall be coated cast iron or plastic as
required by the application.

Traps and associated trim shall be furnished by the plumbing fixture manufacturer as specified in
Section 22 4000 and in the Fixture Schedule on the drawings, or shall be as manufactured by
Dearborn, EBC, McGuire, T & S Brass, or equivalent.

Traps for acid resistant piping systems shall be compatible material for required piping system.

CLEANOUTS

Cleanouts shall be as manufactured by Zurn, Jay R. Smith, Watts, Wade, or Josam, and shall be of the
same size as the pipe, except that cleanout plugs larger than 4 inches will not be required. Cleanouts
installed in connection with cast iron soil pipe shall consist of a long sweep, quarter-bend or one or
two eighth bends extended to an easily accessible place, or as indicated on the drawings. A standard
cleanout fitting, Zurn No. ZN-1400-ZB, with polished bronze top shall be caulked into the hub of the
fitting and finished flush with the floor. Heavy duty cleanouts shall be Zum Z-1474, with integral
anchor flanges. Where cleanouts in connection with threaded pipe are shown and are accessible, they
shall be cast iron drainage T-pattern, 90 degree branch fittings with square head brass screw plugs of
the same size as the pipe up to and including 4 inches. Wall cleanouts in finished areas shall be Zurn
No. Z-1460-8 with polished stainless steel or chrome plated metal cover.

Cleanouts for acid resistant piping system shall be compatible material for the required piping system.

Install cover flush with grade (outside) to avoid tripping hazard.

MANHOLES

See Division 33 for manholes.
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PART 3 EXECUTION

3.01

A.

3.02

3.03

INSTALLATION

Piping installation shall conform to the requirements of Section 22 0500, Common Work
Requirements for plumbing, and Section 22 0504, Pipe and Pipe Fittings for Plumbing. Installation of
specialties shall conform to the requirements of Section 22 0505, Piping Specialties.

All soil, waste, and vent piping shall be properly graded and installed in strict accordance with all
applicable codes and requirements.

Make all changes in direction of drainage piping by use of 45 degree wyes, long turn tee wyes, long
sweep quarter bends, sixth, eighth or sixteenth bends. Short turn sanitary tees permissible on

horizontal to vertical where space conditions require.

FLASHINGS

Flashing for piping through built-up roofing with lead flashing, weight of not less than four pounds
per square foot, extending at least 12" in all directions under roofing and up pipe. Cap flash pipe and
turn down inside 1" approximately. Run all pipes extending through roof prior to roof installation.
Flashing shall be two-piece type, base and cap flashing.

Vinyl Flashing: As an option to lead flashing in vents through roof, the Contractor may use vinyl
flashing, 20 mil thickness, ASTM C689-62 tear strength, 0.14 #/Ft. equal to Pasco Manufacturing
Co., or equivalent. The flashing shall be installed in accordance with the manufacturer's
recommendations.

Flash piping through the membrane roofing systems with premolded pipe seal elastomeric flashing
and sealants that are compatible with EPDM single ply membrane. The flashing material and

installation procedure shall be in accordance with the roofing manufacturer's recommendations.

DRAINS

All floor drains, and floor sinks shall be installed with grates square with building lines and with the
top of grates installed level with adjacent finished floor.

The Contractor shall extend drain lines from all equipment requiring drainage, relief valves, and drain
pans to the nearest floor drain or floor sink, and shall terminate indirectly with a minimum clearance
of one (1) inch or as otherwise required by applicable codes and standards. Relief valve drain lines

shall be extended to the nearest floor drain and shall be equal in size to relief valve outlet port.
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3.04 TESTS

A.  The sanitary soil waste and vent system and condensate drain system shall be tested by filling system
with water. System shall remain filled with no loss of water for a minimum of 2 hours. The system
water test shall be applied to the drainage and vent systems either in its entirety or in sections.
Preliminary testing shall be accomplished as necessary prior to final test.

B. If applied to the entire system, all openings in the piping shall be tightly closed, except the highest
opening, and the system filled with water to point of overflow. If the system is tested in sections, each
opening shall be tightly plugged except the highest opening of the section under test, and each section
shall be filled with water, but no section shall be tested with less than ten (10) feet of water. In testing
successive sections, at least the upper ten (10) feet of the next preceding section shall be tested, so that
no joint or pipe in the building (except the uppermost ten feet) of the system shall have been
submitted to a test of less than a ten (10) foot head of water. The system shall then be tight at all

points.

END OF SECTION
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SECTION 22 4000 - PLUMBING FIXTURES AND TRIM

PART I GENERAL

1.01

A.

1.02

O 0w >

REQUIREMENTS

Conform with applicable provisions of the General Conditions, Supplemental General Conditions

and the General Requirements.

Lead Ban: All systems and system components, pipe, fittings, and fixtures delivering water for

human consumption shall be lead free.

1. Any product designed for dispensing potable water shall meet both the NSF 61 and NSF 372
test standards via third-party testing and certification.

2. Lead free refers to <0.25% weighted average lead content in relation to wetted surface of pipe,
fittings, and fixtures in systems delivering water for human consumption, and solder and flux

which does not contain more than 0.2% lead.

RELATED SECTIONS

Section 22 0500, Common Work Requirements for Plumbing.
Section 22 0504, Pipe and Pipe Fittings for Plumbing.
Section 22 1100, Domestic Water Piping.

Section 22 1316, Sanitary Waste and Vent Piping.

PART 2 PRODUCTS

2.01

FIXTURES AND EQUIPMENT

Vitreous china and enameled cast iron fixtures by American Standard, Kohler, Sloan, Zurn,
Mansfield, Toto, or equivalent as listed and described in the plumbing fixture schedule on the
drawings. All vitreous china and enameled cast iron fixtures shall be white, unless otherwise
indicated on the drawings. The material used for plumbing fixtures shall be of non-absorptive,
acid-resistant vitreous china, enameled cast iron or stainless steel, and free from all imperfections.
Each water service main, branch main, riser and branch to a group of fixtures shall be valved or as
otherwise shown on the drawings to provide more stringent requirements. Stop valves shall be
provided at each fixture. One piece chrome plated escutcheons shall be installed on all water piping

and trap connections at walls or base cabinets. All exposed connecting piping and material shall be
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chrome plated.

B. Handicap accessible lavatories and counter mounted sinks shall have exposed supply and waste
services insulated with rigid, molded insulation kits as manufactured by T.C.I. "Skal-Gard", Brocar
"Trap Wrap", True-Bro "Handi Lav-Guard", McGuire "Prowrap", or equivalent. Provide off-set tail
piece fittings on all handicap accessible laboratories and sinks as required.

C. Flush valves shall be low water consumption type as specified on drawings. Valves shall be
diaphragm or piston type, with metal oscillating non-hold open handle, screw driver back check
angle stop assembly with cap, adjustable tailpiece, vacuum breaker flush connection, and spud
couplings as required for wall and fixture rough-in. Exposed flush valves shall be fully chrome
plated, with chrome plated supply pipe cover. Flush valves shall be American Standard, Delany,
Delta, Sloan Royal, Zurn, , Toto, or equivalent.

D.  Closet seats shall be furnished for water closets as specified on the Plumbing Fixture Schedule on the
drawings. Closet seats shall be white unless otherwise required to match water closet. All closet
seats shall be of smooth non-absorbent material and shall be properly sized for the water closet bowl
type. All closet seats for fixtures for public use shall be open-front type without cover. Water closet
seats provided for handicapped fixtures shall meet all handicapped requirements. Hinges, posts,
nuts, and pintles shall be of a 300 series stainless steel construction. Water closet seats shall be
furnished by the plumbing fixture manufacturer as specified on the Fixture Schedule on the
drawings, or shall be as manufactured by Bemis, Beneke, Centoco, Church, Jones Stephens,
Olsonite, Sperzel, or equivalent.

E. Floor mounted mop sinks shall be as specified on the Plumbing Fixture Schedule on the drawings,
molded stone or terrazzo, size and arrangement as shown on the drawings, as manufactured by
Acorn, Centoco, Designer’s Choice, Fiat, Mustee, Stern-Williams, Zurn, or equivalent. All mop sink
faucets shall be equipped with inlet checkstops.

F. Stainless steel sinks shall be as specified on the Plumbing Fixture Schedule on the drawings and as
manufactured by Kohler, American Standard, Elkay, Just, Advance Tabco, Moen, Intersan, or
equivalent. Countertop sinks indicated within the Architectural drawings to be handicap-compliant
shall have an off-centered drain opening and a maximum sink depth of 7-inches. All sink basins
shall have a center-rear outlet unless noted otherwise.

G.  Electric water coolers (EWC) and drinking fountains shall be as specified on the Plumbing Fixture
Schedule on the drawings and as manufactured by Acorn Aqua, Elkay, Guardian, Halsey, Haws,

Murdock, Oasis, Sunroc, Taylor or equivalent.
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Hose bibbs and wall hydrants shall be as specified on the Plumbing Fixture Schedule on the
drawings and as manufactured by Zurn, Jay R. Smith, Wade, Woodford, Acorn, Chicago, T&S
Brass, Watts, Prier, or equivalent. Handles, if specified shall be constructed of metal or brass and
finished to match valve unit.

Shower valves and mixing valves shall be as specified on the Plumbing Fixture Schedule on the
drawings, and as manufactured by Powers, Leonard, Lawler, Speakman, Symmons, Bradley, or
equivalent.

Emergency fixtures including showers and eyewash shall be as specified on the Plumbing Fixture
Schedule on the drawing and as manufactured by Bradley, Chicago, Haws, Speakman, Western,

Guardian, Acorn Safety, or equivalent.

FAUCETS

Plumbing fixture faucets shall be brass construction and fully chrome plated, unless special finish is
specified on the Plumbing Fixture Schedule on the drawings. Faucets shall be furnished complete
with all accessories required for the necessary application, including aerators, handles, spouts, and
operating cartridges. Contractor shall coordinate exact faucet requirements with required fixture
drilling and water and waste rough-in. Faucets for handicapped fixtures shall meet all handicapped
and ADA requirements, including a maximum of five (5) pounds of force to activate controls and
adjustable metering faucet water flow duration of ten (10) seconds, minimum. Single hole faucets
shall have anti-clocking pin to prevent rotation of valve body.

Plumbing fixture faucets shall be furnished by the fixture manufacturer as specified in the Plumbing
Fixture Specification on the drawings and Paragraph 2.1 herein, or shall be as manufactured by

Chicago, Delta, Moen, Speakman, T&S Brass, Zurn, or equivalent, and shall be commercial grade.

PLUMBING FIXTURE TRIM

Plumbing fixture trim including P-traps, supplies, and strainers shall be furnished by the fixture
manufacturer as specified in the Plumbing Fixture Specification on the drawings and Paragraph 2.1
herein, or shall be as furnished by Chicago, Brass Craft, McGuire, T&S Brass, EBC, Zurn, or

equivalent.

Unless otherwise specified, traps shall be copper-alloy adjustable tube-type with slip joint inlet and
swivel, not less than 20 gauge and without cleanout. Inlets shall have rubber washer and copper

alloy nuts for slip joints above the discharge level and swivel joints below the discharge level, metal-
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to-metal or metal-to-plastic type as required for the application. Outlet shall be threaded or socket for
solder joint connection as required by the application. Tailpiece shall be copper-alloy, offset style,
to match P-trap. Furnish brass or copper wall escutcheon at waste penetration through walls. P-
traps, tailpieces, escutcheon, and all piping for above floor exposed installations, including
installation within cabinets and casework shall be chrome plated.

Fixture supplies, strainers, and trim shall be brass construction. Supplies shall be commercial grade,
quarter-turn all brass ball valves, plastic stems and handles are not acceptable. Furnish supply with
loose key unless otherwise specified. Supply pipe shall be 3/8" O.D., with smooth (non-corrugated)
flexible copper riser and wall escutcheon. Supply assembly shall be completely chrome plated for all
exposed installations, including installation within cabinets and casework. Strainers and other
miscellaneous fixture trim shall be furnished as required for the proper installation and shall be

chrome plated to match faucets, unless special finish is required.

PART 3 EXECUTION

3.01

A.

INSTALLATION

The Contractor shall provide all necessary supports and connection materials and trim for plumbing

fixtures as required to assure a complete properly installed and operating system. Installation shall be

in accordance with manufacturer's recommendations and with International Building Code and

Uniform Plumbing Code requirements. The Contractor shall caulk fixtures to the adjacent wall, floor

and countertop construction with non-shrink, mildew resistance caulking material.

Fixture mounting height shall conform to the ADA Accessibility Requirements and coordinated with

the Architectural drawings.

1. ADA required Water Closet shall be mounted with top of seat 17 — 19" above finished floor.

2. ADA required Urinal shall be mounted at a maximum of 17” top of rim to finished floor.

3. ADA required Lavatory to be mounted with the rim or counter surface no higher than 34”
above finished floor.

4, ADA required shower controls shall be located from 38 minimum to 48” maximum height

above the shower floor.
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5. ADA required Bathtub controls shall be located maximum of 48” above bottom of tub
surface.

6. ADA required Sinks shall be mounted with counter or rim no higher than 34 above finished
floor.

7. ADA required Drinking Fountains or Water Coolers spouts shall be no higher than 36”

measured from the floor or ground surface to the spout outlet.

EQUIPMENT/FIXTURE SUPPORT

Furnish and install all "back-up" materials for fixtures and accessories, or as otherwise required by

the equipment schedule to properly support and provide a sturdy installation.

FIXTURE CARRIERS

Fixture carriers shall be provided for all wall hung plumbing fixtures, including water closets,
urinals, lavatories, sinks, etc., as manufactured by Josam, Jay R. Smith, Watts, Wade, Zurn, MiFab,
or equivalent. Carriers shall be bolted to the floor using all of the support bolts recommended by the
manufacturer. Where the water closet nipple and studs extend beyond the maximum carrier
recommended length, provide additional carrier support as recommended by manufacturer. Water
closet carriers shall be horizontal or vertical, single or back-to-back units as required for the fixture
installation and piping arrangement, and shall be adjustable.

Single water closet carriers shall have factory installed rear hold down lugs and anchor foot to
provide cantilever support.

Wall hung urinals shall be provided with floor mounted fixture carrier complete with upper and
lower fixture support plates as required to match fixture installation requirements.

Wall hung lavatories and sinks shall be provided with floor mounted concealed arm type chair
carriers, single or double (back-to-back) units as required for the fixture installation and arrangement.
Contractor shall be responsible to provide the proper arrangement and selection of fixture carriers

required for fully concealed installation in the available plumbing chase and/or wall construction.

FIELD MEASUREMENTS AND COORDINATION

Exact location and rough-in requirements shall be carefully coordinated. Contractor shall refer to
drawings and specifications, and shall check manufacturer's data, shop drawings and rough-in

drawing submitted under Division 22 and other Divisions of this specification and make all field
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measurements to the extent necessary to ensure his understanding of the work required to provide for

complete rough-in installation.

3.05 CLEANING

A.  All fixtures shall be thoroughly cleaned before final acceptance of the work.

END OF SECTION
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SECTION 23 0500 - COMMON WORK REQUIREMENTS FOR HVAC
PART 1 GENERAL
1.01 SCOPE OF WORK
A.  See General Conditions and Supplemental General Conditions.
B.  The requirements listed under General Conditions and Supplemental General Conditions and the

General Requirements are applicable to this Section and all subsequent sections of this Division

and form a part of the contract.

1.02 INDEX OF SPEC SECTIONS FOR THIS DIVISION

A. 230500 Common Work Requirements for HVAC

B. 230504 Pipe and Pipe Fittings

C. 230505 Piping Specialties

D. 230523 Valves

E. 23 0549 HVAC and Electrical Installation Coordination

F. 23 0593 Testing, Adjusting and Balancing of Mechanical Systems
G. 230700 Mechanical Systems Insulation

H. 230900 Facility Management System for DDC Controls

L 232313 Refrigerant Piping System and Equipment

J. 233000 Air Tempering System and Equipment

1.03 DEFINITIONS

A.  General: Terms will have meanings as defined in Webster’s Eleventh New Collegiate Dictionary

except as noted below.

B. Entities

1.

2
3.
4

Owner: Curry County

Architect: Formative Architects

Engineer: Bridgers & Paxton

Owner's Representative: The Owner will designate his representative after bid. The
abbreviation “OR” may be used throughout these specifications to refer to the Owner’s

Representative.
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5. Owner's Agents: The Architect, Engineer, and others authorized to act on behalf of the
Owner.

C. Actions

1. Supply: Procure and deliver to the site with all features as specified, required per code, and
as required for proper installation. Include submittals, O&M manuals, operator instructions,
and warranty.

2. Install: Set in place in accordance with manufacturer's instructions, contract documents, and
applicable codes and standards. Coordinate the installation with other disciplines, start, and
demonstrate proper operation.

3. Furnish: Supply and install.

4. Provide: Supply and install.

5. Accepted: By the Owner’s Representative except as noted.

6. Approved: By the Owner’s Representative except as noted.

7. Review: By the Engineer except as noted.

D.  Locations

1. Buried: Surrounded by soil or other material, either beneath the building or exterior to the
building.

2. Exterior: Exposed to rain or snow. Examples include rooftop locations, spaces around
cooling towers, pipe racks, etc.

3. Interior: Not exterior or buried. Examples include not only spaces within the heated
envelope of the building, but also unheated attics, covered loading docks in which spaces
are protected from rain and snow, utility tunnels, sheds, etc.

4. Finished Spaces: Interior spaces other than mechanical and electrical equipment rooms,
furred spaces, pipe and duct chases, unheated attics, spaces above ceilings, crawlspaces, and
tunnels.

5. Exposed: Exposed to view. Examples include finished spaces mechanical equipment
rooms, rooftops, etc.

6. Concealed: Not Exposed.

E. Other Definitions:
1. 24/7: 24 Hr/day, 7 days per week, year-round.
2. AHJ: Authorities having jurisdiction. The authorities having jurisdiction over this project

are established by statute, and include governmentally designated building
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departments, the fire marshal, fire departments, etc. No attempt is made to list all such
entities here; a qualified Contractor is expected to know and coordinate with the various
authorities having jurisdiction.

3. FMS: Facility Management System

4. Local: Based no further from the job site than the Engineer is. For example, where the
specifications call for a local factory authorized service agent, then on a daily basis that
agent must be based in an office or warehouse located no further from the project site than
the Engineer’s office.

5. OAE: Or approved equal.

CODES AND PERMITS

Perform all work in accordance with the 2021 International Building Code, 2018 International
Energy Conservation Code, the 2021 Uniform Plumbing Code, and the 2021 Uniform Mechanical
Code, as adopted and interpreted by the State of New Mexico and City of Albugerque and the
National Fire Protection Association (NFPA Regulations), current adopted edition. Provide all
materials and labor necessary to comply with rules, regulations and ordinances. Where the
drawings and/or specifications indicate materials or construction in excess of code requirements,
the drawings and/or specifications shall govern. Contractor shall hold and save the Owner and his
agents free and harmless from liability of any nature or kind arising from the Contractor’s failure
to comply with codes and ordinances.

Secure and pay for all permits necessary for performance of the work, including utility
connections, extensions, meter pits and meter sets and tap fees for water, storm sewer, sanitary
sewer and natural gas, unless otherwise specified herein.

Comply with the requirements of, and the recommendations of:

1. Applicable county and state mechanical, electrical, gas, plumbing, health and sanitary codes,
laws and ordinances

National Electrical Manufacturer's Association

National Electrical Code

Underwriters Laboratories

American National Standards Institute

American Society for Testing Materials

NS ke

Local utility companies
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8. National Fire Protection Association

9. ASME Boiler and Pressure Vessel Codes

10.  Occupational Safety and Health Administration

11. International Fire Code

12.  Midwest Insulation Contractors’ Association (MICA)

13.  Sheet Metal and Air Conditioning Contractors' National Association (SMACNA)
14.  American Society of Sanitary Engineering

15.  American Gas Association

PRIOR APPROVAL

Refer to Division 1 for Prior Approval Requirements.

Prior approval (approval prior to bid) of alternate mechanical equipment suppliers and service
providers is not required. Please do not request prior approval. Alternate manufacturers and
service providers may be submitted after bid in accordance with the submittal process provided

they meet or exceed the specifications and the indicated design intent.

DOCUMENT MANAGEMENT

Contractor is encouraged to use a web-based document management system for RFIs and
submittals. If used, Contractor shall provide and pay for licenses and training for the engineer’s
project personnel. The section below describes procedures for handling submittals if a web-based
document management system is not used. If a web-based system is used, the procedures below

shall be modified as appropriate.

SUBMITTALS

See Division 1 and individual specification sections within this division for additional submittal
requirements.

Prior to purchasing materials, equipment and services, submit descriptive literature for review.

See Division 1 and individual specification sections within this division for additional submission
requirements. The following describes general submittal procedures. More specific procedures
will be established after award. Whenever electronic files are to be submitted, e-mail them through
normal channels. But if files are too large to e-mail, then submit them in quantities as described

below.
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1. Submittal Schedule: Along with the first item submitted for review, include a schedule
listing all items to be submitted and an approximate date for each submittal. Submit this
schedule in both hard copy and electronic form (Microsoft Excel). Normal review time will
be 10 working days or as indicated in Division 1. Schedule should identify any submittals
for which expedited review is requested. Update this schedule and resubmit it monthly (by
e-mail) for information.

2. Include the following information with each submittal:

a. Cover sheet identifying the project name, contractor, architect, engineer, and items
included. Indicate symbol numbers, spec section, etc.

b. A blank space large enough to accept a review stamp.

c. Performance under the specified conditions

d. Cover sheet shall clearly identify and HIGHLIGHT any ways in which the
submitted materials, equipment or services deviate from the Specifications.

3. Quantities:

a. Submit electronically as a searchable PDF document. Include electronic bookmarks
for submittals that contain multiple items for review.

4. Engineer will review one original submittal and one resubmittal for each item. If the
Contractor fails to provide the required data or acceptable items with his second submittal,
he will be charged for the Engineer's costs for the third and subsequent reviews.

5. Required Information: Submit information to allow the Engineer to easily determine
whether the submitted components comply with the general design intent. Include relevant
descriptions of materials, features, performance, quality and dimensions. Cross out all
features, options and accessories which will not be provided. It is assumed that all
specified, indicated and/or required features will be provided unless specifically noted
otherwise.

6. Where specifications require a local factory authorized service agent, submit the name,
address, and contact information for this agent. Include this information also in the O&M
Manual.

D.  Review of Submittals: Engineer will review submittals for general conformance with the design
intent.

1. Review of a separate item as such will not indicate review of the assembly in which the
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item functions.

Review of submittals shall not relieve the Contractor of responsibility for any deviation
from the requirements of the Contract Documents, nor for errors or omissions in the
submittals; or for the accuracy of dimensions, the adequacy of connections, and the proper
and acceptable fitting, execution, functioning and completion of the work.

Review will not relieve the Contractor of responsibility to comply with the contract
requirements, or responsibility to ensure that equipment fits within the allotted space with
required clearances for equipment operation, service and maintenance, including minimum
clearances required by applicable codes, manufacturer's installation instructions and as
necessary for proper clearance in front of all electrical panels as defined by the National
Electric Code (NEC).

For commodity type items (plumbing fixtures, terminal units, registers, diffusers, etc),
Engineer will review submittals for type only. Contractor to coordinate sizes and quantities.
Actions: Engineer will return submittals with one of the following actions:

NO EXCEPTIONS TAKEN Contractor may proceed with the work as submitted
EXCEPTIONS AS NOTED Contractor may proceed with the work and without
resubmittal provided he complies with all exceptions noted in the submittal, and so states in
a letter

REVISE AND RESUBMIT Resubmit in accordance with the indicated comments
REJECTED Resubmit in accordance with the contract documents

RETURNED WITHOUT ACTION This submittal has not been reviewed, and

therefore the Engineer is returning it with no direction to the Contractor.

E. Substitutions:

1.

Unauthorized Substitutions: If substitute materials, equipment or systems are installed
without prior review or if any work is installed in a manner which is not in conformance
with the requirements of this specification and for which the Contractor has not received
written authorization, remove such unauthorized work and install work in accordance with
the contract documents at no change in contract amount.

Authorized Substitutions: Provide all accessories and features as required and coordinate
substitutions with other disciplines. Bear any extra expenses resulting from the use of

substitutions which affect adjoining or related work required in this division or other
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divisions of the work.

If the Contractor substitutes equipment for that indicated on the drawings, he shall prepare a
1/4 inch = 1foot installation drawing for each equipment room where a substitution is made,
using dimensions of substituted equipment, and including piping, and electrical equipment
requirements, to verify that equipment will properly fit within the space with adequate

clearance for maintenance and replacement. Submit this drawing for review.

F. Schedule: Submit all submittals in a timely manner consistent with the requirements for

completing the work covered by this contract within the prescribed contract time. Be aware that

there is risk in ordering components, fabricating work, and/or installing work prior to review. If

the Contractor proceeds prior to review, and then the review comments required modifications to

work which has begun or has been completed, then Contractor must comply with the review

comments at no change in contract amount or schedule.

G. Shop Drawings

1.

Submit shop drawings for

a. Mechanical equipment rooms and other spaces housing air handling equipment, heat
transfer equipment, fluid handling equipment, machinery, etc.

b. Complete supply, return, and exhaust ductwork systems, both exposed and concealed.

c. Piping for HVAC, plumbing, and fire protection systems, both exposed and
concealed.

Show the location and elevation of all equipment, ductwork and piping, as well as openings

through slabs and walls. Include plans, elevations and sections as appropriate. Clearly

show the manner in which the systems fit into the available space and relate to each other

and to the building elements. Indicate required sleeves and openings in general construction

elements. Indicate required clearances for operation, maintenance and replacement of

operating devices and equipment. Drawings shall be of appropriate scale to facilitate

coordination and understanding, but not smaller than 1/4 inch scale for floor plans and 1/4

inch scale for equipment rooms and chases.

Conflicts: The engineer has endeavored to work out conflicts in areas where the design is

congested, but has not tried to show all required offsets to coordinate with the building

construction and building systems, particularly in less congested areas. The intent is that
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the Contractor coordinate the design of the piping and ductwork distribution systems with
the building construction and the various building systems, particularly in less congested
areas. Provide experienced designers to perform such services and prepare shop drawings.
Exercise good design practice in working out conflicts without compromising system
operation or maintenance. Provide fittings, offsets, etc., as required. Contractor shall
include this design effort and include the labor and materials for such fittings and offsets in
his base bid. Except in extremely unusual circumstances, no additional costs will be
allowed related to working out conflicts. Coordinate with other disciplines as required.
Identify on the shop drawings those areas where redesign was necessary to resolve design
conflicts.
a. In the event that the Contractor desires direction in resolving a design conflict or
desires prior approval of a recommended approach to resolving a conflict, submit an
RFI which identifies the conflict and suggests a recommended solution.
b. In resolving conflicts, gravity lines and larger distribution mains will generally have
priority over pressurized lines and smaller lines as follows:
Plumbing waste and vent lines
Roof drains
Steam and condensate piping
Supply, return and exhaust ductwork
Fire sprinkler mains
Heating hot water and chilled water piping
Domestic hot and cold water
Fire sprinkler branch piping and sprinkler runouts
Pneumatic control piping
Miscellaneous special piping systems
4. Use of Engineer’s CADD Database or BIM Model: The Engineer will provide the
Contractor electronic files of the Engineer’s CADD Database or BIM Model of the design
documents if the Contractor completes and submits the License Agreement form included at
the end of this spec section. These files show the general design intent and may be used as a
starting point for the Contractor to begin his shop drawings and coordination effort, but the
Contractor should not use them as a basis for ordering or fabrication. The normal submittal

process still applies, regardless whether the Contractor
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elects to use the Engineer’s CADD Database or BIM Model.
Submittals Required under this Specification Section:
1. Electrical Components: Motors, Motor Controllers, and Variable Speed Drives
2. Identification: Products used to identify equipment, ductwork, valves, piping, and control
devices.
3. General Construction Components: Roof Curbs & Access doors.

MISCELLANEOUS PROVISIONS

Qualifications

L. All mechanics shall be skilled in their respective trade.

2. All welders shall be certified in accordance with the ASME Boiler Test Code, Section 1X,
latest issue.

Regulated Materials: Comply with all state, local and federal regulations regarding the storage,

handling or disposal of oils, lubricants, cleaning agents, refrigerants, other liquids and gases, and

hazardous materials.

Factory Identification: Provide all materials and equipment with labels sufficient to show

compliance with these specifications and the performance requirements indicated on the drawings.

All equipment shall carry a permanent label installed by the manufacturer stating that the

equipment complies with ASHRAE/IESNA Std. 90.1.

Hazardous Conditions: Protruding metal (bolts, steel angles, etc.) potentially hazardous to

maintenance and operation personnel, shall be cut back and/or protected to reduce the risk of

injury.

Hazard Signs

1. Provide a sign reading, "Hazardous Area - Authorized Personnel Only" on the doors to all
equipment rooms, fan plenums, and similar areas containing moving or rotating parts, or
other potentially hazardous environments.

2. Provide a sign reading, "Confined Space - Entry by authorized personnel only by permit" for
all confined spaces. Confined spaces shall be as designated by OSHA Standard 1910.146.
This generally means a space that:
a. Is large enough and so configured that an employee can bodily enter and perform

assigned work; and

b. Has limited or restricted means for entry or exit (for example, tanks, vessels,

COMMON WORK REQUIREMENTS FOR HVAC 230500-9



Formative Architecture CURRY COUNTY LIVESTOCK PAVILION

1.09

23 0003

storage bins, hoppers, vaults, and pits are spaces that may have limited means of

entry); and
c. Is not designed for continuous employee occupancy.
3. Survey the final premises to determine where any potentially hazardous areas exist. If the

Contractor feels that hazards exist which cannot be suitably provided for through the above
typical methods, he shall forward in writing his concerns, and request for a decision

concerning the referenced hazard, prior to the final inspection of the facilities.

GUARANTEE-WARRANTY

See Division 1 for additional information on warranties. Warranties shall run for one year from

substantial completion unless indicated otherwise.

PART 2 PRODUCTS

2.01

A.

PRODUCT GENERAL REQUIREMENTS

General: Products supplied under Division 23 shall comply with the following except as noted
elsewhere.

Products shall be new; shall be the product of manufacturers regularly engaged in the production of
plumbing, heating, ventilating, air conditioning, and control system equipment; and shall be the
manufacturer's latest design. Specs and equipment schedules establish expectations regarding
standard of quality and operating intent.

Hazardous or Environmentally Damaging Materials: Products shall not contain asbestos, mercury,
PCBs, or other materials harmful to people or the environment.

Products shall be suitable for the conditions under which they are installed and operated. Prior to
or during the submittal phase advise the Owner’s representative and the Engineer in writing
regarding any concerns about the suitability of the specified products for the intended application
or service. Request clarification if any question exists regarding the design intent.

Performance Ratings: Unless otherwise noted, all scheduled equipment performance is based on
an elevation of 4600 feet above sea level. Adjust manufacturer's ratings accordingly.

Structural Soundness: Products shall have structural integrity appropriate to the component and its
application. Bases shall be rigid and shall keep all components in proper alignment. Structural
integrity shall be adequate for both rigging and final installation. Components shall not be loose,

rattle, or vibrate unnecessarily in their final installed condition.
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G.  Corrosion Resistance: Equipment shall be of materials inherently corrosion resistant, or shall be
finished with a corrosion-resistant finish suitable for the location in which the equipment is
installed.

H.  Touch-up: If the factory finish of any component is damaged prior to substantial completion,
touch up to original condition per manufacturer’s recommendations.

L Equipment Access Doors or Panels: Provide access doors and panels within equipment to ensure
good access to all components requiring inspection, service or maintenance. Provide appropriate
hardware. Equipment installed outdoors shall be weather-tight.

J. Fans: Statically and dynamically balanced, shaft first critical speed shall be above operating speed
at design conditions.

Bearings: Grease lubricated or permanently lubricated.

L. V-Belt Drives: All components sized for 150% of motor HP, multiple belts shall be matched,
fixed sheaves for motors 20 Hp and larger, adjustable sheaves for lower HP motors, all safety
components for OSHA compliance (e.g., belt guard or other safety provisions) motor mounted on
adjustable base. Provide a replacement sheave for each fixed sheave after T&B is complete.
Include belt data in O&M manual. Gates Rubber Co, OAE.

1. Belt Guards: Rigidly constructed and attached, removable, galvanized steel, expanded
mesh. Design to provide ready access to bearings.

M.  Couplings: Provide coupling guard.

N.  Motors and VFDs: See requirements described elsewhere in this spec section.

O.  Drive Lines (starter or VFD, motor, coupling and shaft or v-belt drive and pulleys, and driven
equipment): Coordinate with all suppliers and ensure all components are compatible to work as a
system.

P. Coils: ARI rated, copper tubes mechanically expanded into aluminum fins, galvanized steel
casing, drainable, pressure tested to 150% of working pressure but not less than 300 psi.

Q. Cooling Coil Drain Pans: Provide for all cooling coils, galvanized or stainless steel, double
pitched with piped outlet. For units with more than one coil stacked, provide intermediate drain
pans piped to the main drain pan.

R. Gas Burners: Natural gas fired, performance based on gas at 1000 Btu/SCF HHV but suitable for
use with gas at 900 — 1050 Btu/SCF and 7 — 11 inches water column, factory installed and pressure
tested gas train, all necessary safety and operating controls.

S. Filter Frames: Galvanized steel, provide wherever filters are specified.
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Electrical & Controls: Except where specifically noted, electric service to each component listed
on the equipment schedules will be through a single electrical feed at the voltage indicated on the
equipment schedules. Include all components, cabling and conduits to distribute power to all
components which are factory supplied and mounted. Provide transformer(s) if required to serve
unit-mounted components requiring electric service at voltages different from the main electric
service, including controls components. Provide secondary overcurrent protection. Provide
terminal strips for field-installed control wiring. Provide unit-mounted, unit-specific wiring
diagrams on durable paper, attached to inside of control panel door or otherwise affixed to the unit.

All electrical components shall be UL Listed or Recognized. All factory-installed electrical work

shall comply with the NEC unless the overall unit is listed by an organization acceptable to the

AHJ, and listed to a standard acceptable to the AHJ.

1. Where equipment includes an LCD or other, similar display for operator interface, display
all information in English. Displays should be readily understandable and should not
require the user to look up display codes in a reference manual.

2. Provide battery backup to retain all memory and programming, and to keep all clock-related
functions powered through a 1-week power outage.

3. Controls interface with the FMS:

a. Digital Inputs to FMS: 24V DC sourced from equipment.

b. Digital Outputs from FMS: Equipment to have form C relays, max 250V DC, 2 A.
c. Analog Inputs to FMS: 4-20 mA, 0-5V DC, or 0-10V DC sourced from equipment.
d. Analog Outputs from FMS: 4-20 mA sourced from FMS.

ELECTRICAL COMPONENTS

General: Except as noted, all electrical products and equipment shall comply with the
requirements of this section, whether field installed or factory installed. See “Product General
Requirements” and “Installation General Requirements” in Parts 2 & 3 of this spec section for
additional requirements.

Motors

1. General: Except as noted motors shall be horizontal, open drip-proof, 4-pole, 1750 RPM,

rated per NEMA MG-1, with fabricated steel or cast iron casing, motor terminal box
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adequately sized for conductors one-size larger than specified, SS nameplate per NEMA
MG-1-20.60, connection diagram attached to motor, compression lugs for power feeds and
ground conductor, grease lubricated sealed ball bearings or roller bearings with standard
grease fitting zerk and relief tapping, factory lubricated, dynamically balanced to no more
than 50% of the NEMA allowable vibration limits. For motors powering V-belt drives,
provide a cast iron or steel base with slide rail and adjustable belt tension device. Install
motors and equipment on foundations and align as required. 40 deg C rise and total
temperature rise of 65 deg C ambient.

a. 3/4 hp and smaller: 115V, single phase, 60 Hz, split phase or permanent split
capacitor (PSC), NEMA Type N or O, with built-in thermal overload protection.

1) Multi-speed motors.

b. 1 hp and greater: 208 V, 3 phase, 60 Hz, squirrel cage induction type, NEMA design
B, T-frame, with Class B or F insulation, lifting lugs, 150,000 hr L-10 bearings for
direct-coupled applications, 50,000 hr L-10 bearings for belt-driven application with
radial loads and pulley sizes per NEMA MG1-14.43. Service Factor: ODP motors
shall be rated for 1.15 SF at 40°C or 1.0 SF at 65°C; TEFC motors shall be 1.0 SF.

1) Two speed motors: Provide with two separate windings.

2) Variable speed motors: Drive compatible per NEMA MG1-31, premium
efficiency as specified below regardless of Hp, Class F insulation, minimum 5-
year warranty.

2. Efficiency: Except as noted, motors shall be premium efficiency type, with nominal
efficiencies not less than the following as per the Consortium on Energy Efficiency (CEE),

and minimum power factor of 0.85:
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Open Drip-Proof (ODP) Totally Enclosed Fan-Cooled (TEFC)
HP 1200 RPM 1800 RPM 3600 RPM 1200 RPM 1800 RPM 3600 RPM
1 82.5 85.5 80.0 82.5 85.5 78.5
1.5 86.5 86.5 85.5 87.5 86.5 85.5
2 87.5 86.5 86.5 88.5 86.5 86.5
3 89.5 89.5 86.5 89.5 89.5 88.5
5 89.5 89.5 89.5 89.5 89.5 89.5
7.5 91.7 91.0 89.5 91.7 91.7 91.0
10 91.7 91.7 90.2 91.7 91.7 91.7
15 92.4 93.0 91.0 92.4 92.4 91.7
20 92.4 93.0 92.4 92.4 93.0 92.4
25 93.0 93.6 93.0 93.0 93.6 93.0
30 93.6 94.1 93.0 93.6 93.6 93.0
40 94.1 94.1 93.6 94.1 94.1 93.6
50 94.1 94.5 93.6 94.1 94.5 94.1
60 95.0 95.0 94.1 94.5 95.0 94.1
75 95.0 95.0 94.5 95.0 95.4 94.5
100 95.0 95.4 94.5 95.4 95.4 95.0
125 95.4 95.4 95.0 95.4 95.4 95.4
150 95.8 95.8 954 95.8 95.8 95.4
200 95.4 95.8 954 95.8 96.2 95.8

3. Approved Manufacturers: General Electric Energy Saver, Baldor Super-E, Marathon Series
E, Reliance Electric XE, Westinghouse TEE II, Eaton/Cutler Hammer, Toshiba, Louis Allis,
or approved equal.

4, If the Contractor proposes to furnish motors varying in horsepower and/or characteristics
from those specified, he shall first submit his request for the change and shall then
coordinate the change with all other parties (e.g. electrical contractor) and pay any costs
associated with the change.

C. Motor Controllers

1.

Single Phase Manual Starters to 1 Hp and 120-277 V: Cutler Hammer MS with indicating
light.

3-Phase: Full voltage, non-reversing, electro-mechanical, combination circuit breaker and
motor controller, UL Listed, NEMA rated, 460V, 65,000 AIC, minimum 50 VA 24V
controls transformer with secondary overcurrent protection, suitable for operation at -4°F to
+149°F and specified voltage -15% to + 10%, adjustable solid state overloads initially set at
Class 10, HOA switch, run indicator, two auxiliary contacts for remote monitoring of status,
and enclosure for surface mounting. Cutler Hammer OAE.

a. Provide enclosure appropriate to the location:
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1) NEMA-1 for indoor dry locations.
2) NEMA-3R for outdoors.
3) NEMA-4 for wet applications.
4)  NEMA-12 for dusty locations.
5)  Explosion-proof — where required.
b. Motor controllers factory mounted and wired on AC units, boilers, etc, may be

definite purpose, and need not have all the features specified here.

ELECTRICAL WIRING AND CONTROL EQUIPMENT

Provide wiring and conduit as scheduled in Section 23 0549.
Coordinate with all disciplines to ensure that all necessary components of control work are

included and fully understood.

IDENTIFICATION

Scope: Identify all equipment, ductwork, valves, piping, and control devices shown on the

Drawings, identified in the equipment schedules, and indicated in these Specifications. Provide

submittals for products and procedures used for identification.

Equipment: For all mechanical equipment supplied or installed under Division 23, provide an

equipment identification tag or stencil unit number onto the equipment. Stencils shall be minimum

3-inch height, dark contrasting color, of a material suitable for the application.

L. For rooftop HVAC equipment, provide a permanently affixed, weather-resistant label to
identify the areas served.

Valves: Provide each valve with a stamped metal tag secured to the valve. Tag shall indicate the

valve number, service and function. Provide two sets of prints of drawings showing floor plan for

each floor with all valves accurately located and labeled. Drawings shall be neat and easily

readable. Provide a typed valve chart, listing the valve number, size, location, function, normal

operating position, for each valve. List valves by system, i.e., domestic cold water, hot water,

chilled water, etc. Tags shall be stamped brass 1-1/2" diameter, and secured to valves by heavy

copper figure eight hooks, braided stainless steel wire anchor, or other approved means.

Ductwork: Identify ductwork at or near the fan with stenciled signs on insulated ductwork or

engraved laminated plastic signs secured by rustproof screws on un-insulated ductwork. Sign shall

identify air conditioning system or fan unit and area served.
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Provide color-coded pipe labels indicating the service of the pipe and the direction of flow.
Piping labels shall comply with ANSI Standard A13.1 regarding color coding and size of
lettering. The following standardized color code scheme shall be used:

a. Yellow - Hazardous Materials.

b. Green - Liquid Materials of Inherently Low Hazard.

c. Blue - Gaseous Materials of Inherently Low Hazard.

d. Red - Fire Protection Materials.

Labels shall be semi-rigid plastic identification markers. Labels shall "span-on" around pipe
without the requirement for adhesive or bonding of piping sizes 3/4 inch through 5 inches.
Labels for piping 6 inches and larger shall be furnished with spring attachment at each end
of label. "SETMARK" Type SNA, 3/4 inch through 5 inch size and Type STR, 6 inches
and larger, as manufactured by Seton Name Plate Corporation, Brady, or equivalent.

Labels shall be vinyl material with permanent adhesive for application to clear dry pipe
and/or insulation jacketing. Pressure sensitive pipe tape matching the background color of
the label shall be placed over each end of the label and completely around the pipe.

For retrofit projects the system names shall match existing.

Attach pipe markers to lower quarter of the pipe on overhead horizontal runs and on the
centerline of vertical piping where view is not obstructed.

Provide the following labels, with ANSI/OSHA color and banding for all piping systems as

shown on the Drawings and as listed below:
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Letter Background Tape Banding
Service/Legend Color Color Color
Domestic Cold Water White Green 2" Green
Domestic Hot Water Black Yellow 2" Yellow
Domestic Hot Water Return Black Yellow 2" Yellow
Soft Cold Water White Green 2" Green
Soft Hot Water Black Yellow 2" Yellow
Industrial Cold Water White Green 2" Green
Fire Protection Water White Red 2" Red
Fire Auto Sprinkler White Red 2" Red
Fire Dry Standpipe White Red 2" Red
Fire Wet Standpipe White Red 2" Red
Fire Comb. Standpipe White Red 2" Red
Compressed Air White Blue 2" Blue
Roof Drain White Green 2" Green
Sanitary Sewer White Green 2" Green
Storm Sewer White Green 2" Green
Natural Gas Black Yellow 2" Black
Steam, PSIG Black Yellow 2" Black
Condensate Return, Gravity Black Yellow 2" Black
Condensate Return, Pumped Black Yellow 2" Black
Boiler Feed Water Black Yellow 2" Black
Chilled Water Supply White Green 2" Green
Chilled Water Return White Green 2" Green
Heating Water Supply Black Yellow 2" Yellow
Heating Water Return Black Yellow 2" Yellow
Condensing Water Supply White Green 2" Green
Condensing Water Return White Green 2" Green
7. Locations: Label pipes at the following points on each piping system:
a. Adjacent to each valve in piping system.

b. At every point of entry and exit where piping passes through a wall.

c. On each pipe riser and junction.
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d. At a maximum interval of 20 feet on pipe lines exposed and concealed above
accessible ceilings.
e. Adjacent to all special fittings (regulating valves, etc.) in piping systems.
f. At every access door.
8. Underground Piping: Provide a continuous, preprinted, bright colored, plastic ribbon cable

marker with each underground pipe regardless of whether encased. Locate directly over
buried pipe, 6 inches to 8 inches below finished grade. Marker tape used in conjunction
with buried plastic piping systems shall be special detector type.
Control System Devices: All automatic controls, control panels, zone valves, pressure electric,
electric pressure switches, relays and starters shall be clearly tagged and identified. Wording shall

be identical to that on the control diagram in the Contract Drawings.

GENERAL CONSTRUCTION COMPONENTS

Painting: Finish painting of mechanical systems and equipment will be under Spec Section 09
9100, “Painting," unless equipment is specified to be provided with factory-applied finish coats.

MISCELLANEOUS PROVISIONS

Flow Diagrams: Provide half-size prints of each system flow diagram, including air handling,
steam, chilled water, heating water, domestic water, domestic HW, etc. Mount framed under
plexiglass, and locate either on the associated AHU or on a nearby wall. Incorporate any as-built

revisions.

PART 3 EXECUTION

3.01

INSTALLATION GENERAL REQUIREMENTS

Cooperation with Other Trades: Refer to other parts of these Specifications covering the work of
other trades which must be carried on in conjunction with the mechanical work so that the
construction operations can proceed without harm to the Owner from interference, delay, or
absence of coordination. Be responsible for the size and location of all openings, foundations, etc.

Trenching and Backfilling: Provide all excavation, trenching and backfilling required for the

installation of the work of this division.
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C.  Manufacturer's Instructions: Install all products in accordance with manufacturers’
recommendations and the requirements of any applicable listings. If manufacturers’

recommendations and/or requirements of applicable listings conflict with plans and specifications,
report such conflicts to the Owner's Representative.

D.  Field Measurements: Verify all dimensions and conditions governing the work. Examine
adjoining work on which the work of this Division is dependent, and report any deficiencies.

Do not compromise the building structural, fire resistant construction or vapor barrier system.

Supports for Equipment and Systems: Foundations and structural supports for equipment will
generally be provided by others. The contractor for this division shall provide supplementary
supports as required to support equipment, distribution systems, and other components installed
under this division. Prior to installing mechanical work, examine foundations and supports to
ensure they are adequate to properly support the equipment. Provide all necessary foundations,
structures, supports, inserts, sleeves, etc, for installation of mechanical and plumbing equipment,
ductwork and piping, etc. Coordinate installation of such devices with all disciplines. Verify that
the devices and supports are adequate as intended and do not overload the building structure.

G.  Concealed or Buried Work: For work which is underground or which will be concealed by
building construction, provide digital photographs to document the installation throughout the
construction project, but not less than weekly. Include plans indicating where the photographs
were taken. Notify the OR of when the work will be complete and provide OR a minimum five-
day period to inspect the work after completion but prior to when it is backfilled or concealed by
building construction.

H.  Access Doors: Provide as required for access to valves, dampers, controls, or other items for
which access is required for either operation or servicing. The type of access door shall be as
required by the room finish schedule.

L Alignment of Flexible Couplings: Flexible couplings between motors and driven equipment shall
be aligned by a qualified service technician after the equipment is installed and ready for operation.
Align equipment per manufacturer’s recommendations under operating conditions and
temperature. Provide written certification that each device has been so aligned.

J. Lubrication: Provide all oil for the operation of all equipment until acceptance. Be responsible for
all damage to bearings while the equipment is being operated by Contractor up to the date of

acceptance of the equipment. Protect all bearings and shafts during installation and thoroughly
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grease shafts to prevent corrosion. Bearings for items of mechanical equipment shall be marked at

each bearing location as to whether the bearing is a sealed type or relubricable type unit.

Tests: All tests shall be conducted in the presence of the designated and authorized Owner's

Representative. Notify the Owner's one week in advance of all tests. Requirements for testing are

specified under the sections covering the various systems. Provide all necessary equipment,

materials, and labor to perform the required tests.

Protection of Material and Equipment:

1. Protect all work, materials and equipment furnished and installed under Division 23,
whether incorporated in the building or not.

2. All items of mechanical equipment shall be stored in a protected weatherproof enclosure
prior to installation within the building, or shall be otherwise protected from the weather in a
suitable manner as approved.

3. Protect all work and be responsible for all damage done to property, equipment and
materials. Coordinate material storage with the Owner's Representative.

4. Pipe and duct openings shall be closed with caps or plugs, or covered to prevent lodgment
of dirt or trash during the course of installation. Plumbing fixtures shall not be used by the
construction forces. At the completion of the work clean and polish fixtures, equipment and

materials prior to turning them over to the Owner.

DRAWINGS

The drawings show the general arrangement of the piping, ductwork, equipment, etc. Follow them
as closely as actual building construction and work of other trades will permit. Where
discrepancies occur between Plans and Specifications, the more stringent shall govern. All
Contract Documents shall be considered as part of the work. Because of the small scale of the
drawings, it is not possible to indicate all offsets, fittings and accessories, which may be required,
and no attempt has been made to do so. Rather, the drawings convey the general design intent.
Investigate the structural and finish conditions affecting the work and arrange the work
accordingly, providing fittings, valves, and accessories as required to meet such conditions. Show
any such changes on the Record Drawings.

Should any doubt or question arise in respect to the true meaning of the drawings or specifications,

submit an RFI.
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Install equipment, piping, ductwork, and electrical systems with proper clearance for operation,
service, and maintenance, including minimum clearances required by applicable codes,
manufacturer's installation instructions, etc. Include proper clearance in front of and above
electrical equipment as defined by the National Electric Code (NEC). Piping and ductwork
systems shall not be routed through or above electrical equipment rooms, telecommunications
rooms, elevator machine rooms, or electrical equipment spaces within mechanical equipment
rooms.

Arrange all concealed mechanical systems carefully to fit within the available space without
interference with adjacent structural and electrical systems. Make all necessary provisions for
penetrations of piping and ductwork, including sleeves and blockouts in structural systems. The
exact location of all exposed mechanical systems, including grilles, registers, and diffusers; access
doors; sprinkler heads; piping and ductwork exposed within finished areas; and other equipment
and devices as applicable, shall be coordinated with the Architect, who shall have final authority

for the acceptance of the work as it relates to the aesthetic design for the facility.

PRESSURE RELIEF DEVICES

Refrigerant pressure relief devices and fusible plugs shall be installed with piping to a safe location
in accordance with ANSI/ASHRAE Standard 15. Discharge shall be to atmosphere at a location
not less than 15 feet above the adjoining ground level and not less than 20 feet from any window,
ventilation opening, or exit from any building. Discharge line sizing shall conform to
ANSI/ASHRAE Standard 15-1994.

Each discharge pipe shall be equipped with a drip leg capable of holding 1 gallon of liquid. The

drip leg shall include a manual drain valve.

OPERATION PRIOR TO ACCEPTANCE

Operation of equipment and systems for the benefit of the Owner prior to substantial completion
will be allowed provided that a written agreement between the Owner and the Contractor has
established warranty and other responsibilities to the satisfaction of both parties.

Operation of equipment and systems for the benefit of the Contractor, except for the purposes of
testing and balancing, will not be permitted without a written agreement between the Owner and

the Contractor establishing warranty and other responsibilities.
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OPERATION AND MAINTENANCE (O&M) INSTRUCTIONS

At completion of the project, submit searchable PDFs of these documents electronically. Organize

bound information in a logical fashion with a table of contents and bookmarks for the different

sections. Organize PDFs in a logical fashion to assist the operating personnel in retrieving desired
data. Provide minimum two 1-hour sessions to instruct Owner's facility personnel in how to find
information in the PDFs. Take attendance and submit the attendance list to the Owner's

Representative. Include the following:

1. Approved Submittals.

2. Test reports.

3. O&M manuals and instructions covering all equipment supplied under this Division, with
all non-applicable information crossed out. Clearly identify all required routine
maintenance. Include parts lists.

4. A master Lubrication Chart listing each piece of equipment, the recommended oil or grease,
and the recommended frequency of lubrication.

5. The names and addresses of at least one service agency capable of providing required
maintenance for each item of equipment supplied.

6. Complete temperature control diagrams including control descriptions, system sequence of
operation, operating instructions, control system maintenance and calibration information,
wiring diagrams, and all control setpoints. See Section 23 0900 for additional requirements.

See Division 1 for additional requirements concerning manuals, manual distribution, and

maintenance materials.

Submit O&M manuals for review and distribution to the Owner not less than two weeks prior to

the date scheduled for O&M instructions as specified.

Demonstrate proper system operation to the owner's operating staff. Provide the services of the

contractor and subcontractors (e.g., mechanical, T&B, temperature control, etc), as required to

properly demonstrate system operation.

Provide the necessary skilled labor and helpers to operate the mechanical systems and equipment

for a period of 2 days of eight hours each. During this period, instruct the owner’s facility staff

fully in the operations, adjustment and maintenance of all equipment provided. Provide at least
two weeks advanced notice, with a written schedule of each training session, the subject of the

session, the Contractors’ Representatives who plan to attend the session, and the

COMMON WORK REQUIREMENTS FOR HVAC 23 0500 - 22



Formative Architecture CURRY COUNTY LIVESTOCK PAVILION

3.06

3.07

23 0003

time for each session. Take attendance and submit attendance sheets to the Owner's

Representative.

RECORD DRAWINGS

See Division 1, for additional requirements associated with Project Record Drawings.

Maintain a full-size set of marked-up prints showing the installed location and arrangement of all
work under this division, and in particular where changes were made during construction. Keep
record drawings accurate and up-to-date throughout the construction period. Owner’s Agents may
request to review record drawings during construction and in conjunction with review and approval
of monthly pay requests. Include copies of all addenda, RFIs, bulletins, and change orders neatly
taped or attached to record drawing set. At the completion of the project send the Engineer full-
size plans clearly showing all changes from the original design marked up in red so as to facilitate
the Engineer incorporating these changes into the Engineer’s CADD files. Forward record
drawings to the Owner's Representative prior to submitting a request for substantial completion.

Submittal of shop drawings will not be an acceptable alternative for record drawings.

SITE VISITS AND OBSERVATION OF CONSTRUCTION

The Engineer may make periodic visits to the project site at various stages of construction in order
to observe the progress and quality of various aspects of the work so as to determine if such work
is proceeding in general accordance with the Contract Documents. This observation will not
release the Contractor from his responsibility to supervise, direct, and control all construction work
and activities. The Engineer has no authority over, or responsibility for means, methods,
techniques, sequences, or procedures of construction or for safety precautions and programs, or for
failure of the Contractor to comply with applicable laws, regulations, or codes.

Prior to substantial completion, request that the Engineer provide a final observation visit.
Complete the attached "Final Observation Checklist," and include it with this request. For any

items that are not applicable, mark them "N/A."
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3.08 PROJECT CLOSEOUT

A. Submit written certification that all work complies with the specifications and applicable codes.
Submit certifications and acceptance certificates including proof of delivery of record drawings,

O&M manuals, spare parts required, and equipment warranties.

END OF SECTION
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Project: Date Submitted:
General Contractor: Date of Final Mechanical System:
Mechanical Contractor: Observation Requested:

CONTRACTOR'S MECHANICAL & PLUMBING CHECK LIST
(ALL APPLICABLE ITEMS MUST BE COMPLETED PRIOR TO FINAL OBSERVATION)

In advance of requesting a final mechanical observation for installed mechanical systems, please check all
items that have been completed. For all items not applicable to this project mark N/A.

PLUMBING/PIPING
I B All plumbing fixtures are set, sealed and cleaned.
2. All domestic and HVAC pipe systems are insulated.
3. All pipe systems are identified with specified labels and directional arrows.
4. Floor sinks and drain grates are cleaned and debris removed.
- Valve tags are installed.
6. Special equipment (water softeners, water heaters, piping systems, etc.,) have been checked

and put into service.

7. Medical gas systems have been checked and certified.
8. Special piping systems have been cleaned and pressure tested.
Fuel Handling Process Piping
Compressed Air Nitrogen
Natural Gas Vacuum
Other Argon
Medical Gas
Other
9. Limestone chips have been installed in acid dilution sumps.
10. Plumbing/piping connections have been completed to Owner-furnished equipment and

equipment furnished by other Contractors/Subcontractors.
11. Exterior wall hydrants have been cleaned.

12. Concrete collars have been installed at clean-out to grade, valve box, or other specified
plumbing items.
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13. Drains and relief lines from plumbing and HVAC equipment have been installed and
secured in a proper manner.
14. All plumbing equipment and areas of equipment have been cleaned and debris removed.
15. All plumbing equipment required by the Specifications has been identified and/or
numbered.
16. Domestic water systems sterilization has been completed.
17. Refrigerant piping/system has been charged and tested.
18. Strainers/suction diffusers have been cleaned.
19. Backflow preventers have been tested.
20. Air has been vented from all coils and systems.
21. Water treatment systems have been charged and tested.
Chilled Water Condenser Water
Hot Water Steam/Condensate
22. Ethylene glycol system has been charged with correct mixture and tested.
23, Water systems have been cleaned (X) and pressure tested (P)
Chilled Water Condenser Water
Hot Water Non-potable Water
Steam Domestic Hot Water
Condensate Domestic Cold Water
Fire Protection Acid Waste and Vent
Sanitary Sewer and Vent Heat Recovery Piping
Roof and Overflow Drains Other (list)
24, PRVs have been adjusted (water, steam, gases).
FIRE PROTECTION
1. Fire protection piping is completed.
2. Fire protection system has been certified by the Fire Marshal's office.
3. All electrical interlocks between the fire sprinkler components and the fire panel have been

checked for operation.

4, Spare sprinkler head, wrench and cabinet are installed.
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HVAC - EQUIPMENT AND DUCTWORK
L All ductwork has been sealed and insulated.
2. Return air paths and transfer openings have been verified.
3 Air handlers have been cleaned inside and out and construction filters removed and replaced
with final filters.
4. All air handling equipment has been started and operated for the specified time.
______ 5. All equipment isolators have been adjusted for specified deflection.
6. All VAV boxes, fan coils, or fan powered boxes are completed and operational.
T All pump shafts and couplings have been aligned.
_____ 8 Ductwork, coils, housing, diffusers, registers and grilles have been cleaned.
9 Boilers have been fired and certified by the supplier.
______1o. Cooling towers have been started and inspected by the supplier.
R Chillers have been charged, started and certified for operation by the supplier.
12 Fire dampers are accessible and fully operational.
13 All HVAC equipment has been lubricated.
14 HVAC equipment has been labeled in accordance with the Specifications.
___ 15 Duct pressure testing is complete and accepted.
______1le. "HAZARDOUS AREA" signs installed where applicable.
17 Belt guards installed where applicable.
18 Variable frequency drives have been tested by the manufacturer's representative and
certified to be in compliance with all of the specified requirements.
19. Testing and balancing has been completed, and deficiencies noted have been corrected.
20. Special systems have been started and tested, such as: Humidification, laboratory hoods,

kitchen hoods, and Owner-furnished items.
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TEMPERATURE CONTROLS
L Temperature control panels and devices have been labeled in accordance with the
Specifications.
2. All control dampers close completely and edge and blade seals form tight seal.
3 All control valves have been piped as required by the Drawings.
4. Controls systems are completed and all control points are operating and recording properly.
- All temperature control tubing and wiring is installed and secured in accordance with the
Specifications and the electrical code.
______ 6. Smoke removal fans and/or smoke detectors have been tested for operation and shutdown.
1. Freezestats have been tested ensuring fan shutdown and full damper closure.
8. Operator training for temperature controls has taken place.
9 Refrigerant sensors and equipment room shutdown have been tested.
GENERAL ITEMS
The following specified items have been submitted:
I B Record Drawings (to be submitted prior to final payment to the Contractor).
2 Operation and maintenance manuals.
3. Manufacturer's representative installation check and certification submitted (see list of

equipment, Section 23 0500).

4, Testing and balancing reports.

5. Test kits furnished to Owner.

Flow Measuring Devices
Flow Balance Valves
Flow Control Devices

6. Temperature control schematics and sequence of operation.

7. Wall-mounted lubrication, valve, and temperature control charts have been installed.
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DIVISION 23 SUBSTITUTION REQUEST FORM (SRF)

TO: BRIDGERS & PAXTON CONSULTING ENGINEERS
PROJECT:

We hereby submit for your consideration the following product instead of the specified item for the above project:
Section: Page: Paragraph/Line: Specified Item:

Proposed Substitution:

Attach complete product description, drawings, photographs, performance and test data, and other information
necessary for evaluation. Identify specific Model Numbers, finishes, options, etc.

1. Will changes be required to building design in order to properly install proposed substitutions?

YEST NO [J
If YES, explain:
2. Will the undersigned pay for changes to the building design, including engineering and drawing costs, caused
by requested substitutions? YES [J NO [J
3. List differences between proposed substitutions and specified item.
Specified Item Proposed Substitution
4. Does substitution affect Drawing dimensions? YES [J NO [J

5.  What affect does substitution have on other trades?

6. Does the manufacturer's warranty for proposed substitution differ from that specified? YES [J NO [J
If YES, explain:

7. Will substitution affect progress schedule?  YES [J NO [J
If YES, explain:

8. Will maintenance and service parts be locally available for substitution? YES [ NO [
If YES, explain:

9. Does proposed product contain asbestos in any form?  YES [J NO [J

SUBMITTED BY: Firm: Date:
Address:
Signature: Telephone:

For Engineer's Use Only

Accepted Not Accepted Received Too Late
By: Date:

Remarks:
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LICENSE AGREEMENT FOR CADD DATABASE OR BIM MODEL

PROJECT:

LICENSE GRANT: Contractor is granted use of the CADD Database or BIM Model (Database/Model) for
the indicated project for the specific purpose of preparing submittal documents for this Project. No other use
of the Database/Model is granted. Title to the Database/Model is not transferred to the Contractor. The
Database/Model may be of value to the Contractor in preparing submittals, but use of the model does not
relieve the contractor of the requirement to verify measurements in the field.

COPYING RESTRICTIONS: Contractor may copy the Database/Model in whole or in part, but only for
backup and archival purposes or for use by the Contractor's Subcontractors. Contractor agrees to ensure that
any entities that receive the Database/Model from Contractor, either in whole or in part, comply with the
terms and conditions of this agreement. Contractor shall safeguard the Database/Model from falling into the
hands of parties other than Subcontractors with a legitimate need for it.

WARRANTY: Bridgers & Paxton (B&P) offers this Database/Model without warranty and specifically
without express or implied warranty of fitness. If Contractor chooses to use the Database/Model, then he
does so at his own risk and without any liability or risk to B&P.

INDEMNITY: Contractor shall to the fullest extent permitted by law, defend, indemnify and hold harmless
the Owner, Architect, B&P, their employees and agents from all claims, damages, losses, and attorney fees
arising out of or resulting from the use of the Database/Model.

ACKNOWLEDGMENT: Contractor acknowledges that (s)he has read this Agreement, understands it, and
agrees to be bound by its terms and conditions.

CONTRACTOR'S REPRESENTATIVE

Signature: Company Name:
Name: Address 1:
Title: Address 2:

Date:
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SECTION 23 0504 - PIPE AND PIPE FITTINGS

PART I GENERAL

1.01

A.

1.02

1.03

REQUIREMENTS

Conform with applicable provisions of the General Conditions, Supplemental General Conditions

and General Requirements.

Lead Ban: All systems and system components, pipe, fittings, and fixtures furnished under Division

23 shall be lead free.

1. Any product designed for dispensing potable water shall meet both the NSF 61 and NSF 372
test standards via third-party testing and certification.

2. Lead free refers to <0.25% weighted average lead content in relation to wetted surface of pipe,
fittings, and fixtures in systems delivering water for human consumption, and solder and flux

which does not contain more than 0.2% lead.

RELATED SECTIONS

Section 23 0500, Common Work Requirements for HVAC.

SUBMITTAL DATA

Contractor shall furnish complete submittal data for all piping materials, including manufacturer's
specifications, certifications, class, type and schedule. Submittal data shall additionally be furnished
for pipe hangers and supports, pipe sleeves including sealing and fire safing materials and

installation.

PART 2 PRODUCTS

2.01

A.

PIPE AND PIPE FITTINGS

Piping system materials shall be furnished as specified under the Sections describing the various
piping systems. Pipe fittings shall be compatible with the piping systems in which they are installed.
Pipe fittings for steel piping systems shall be weld, screwed or mechanical couplings. Butt weld
fittings shall be manufactured by Weld-Bend, Laddish, or equivalent, standard or extra strong as

specified in the applicable Sections of this Specification, conforming to ANSI Standard B16.9. All
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90° weld elbows shall be long radius unless otherwise specified. Wherever tee connections are
required in the piping system, manufacturer's straight or reducing tees shall be utilized. The use of
fittings formed from welded pipe or pipe sections will not be permitted. Forged steel "Weld-O-Lets",
"Branch-O-Lets", and "Thred-O-Lets", as manufactured by Bonney Forge or equivalent, may be
utilized for welded branch and tap connections up to one-half the size of the main. Forged steel
half-couplings conforming to ANSI B16.11 may be used for drain, vent and gauge connections.
Flanges shall be forged steel weld neck or slip-on, raised face, Class 150 or 300 as specified in the
applicable Sections of this Specification with full face or ring type non-asbestos gasket material
suitable for the application.

C. Socket weld fittings shall be Schedule 40, 2000 pound or Schedule 80, 3000 pound construction, as
specified in the applicable Sections of this Specification, conforming to ANSI B16.11, as
manufactured by Grinnell or equivalent.

D. Screwed fittings shall be Class 150 standard or Class 300 extra heavy, black or galvanized, malleable
iron or cast iron, as specified in the applicable Sections of this Specification, as manufactured by
Grinnell or equivalent. Screwed malleable iron fittings shall conform to ANSI B16.3 and cast iron
screwed fittings shall conform to ANSI B16.4. Bushing reduction of a single pipe size or use of
close nipples will be permitted.

E. Pipe couplings and fittings as manufactured by Victaulic, Tyco-Grinnell, or equivalent may be
utilized for steel piping systems in lieu of butt weld fittings, as specified in the applicable Sections of
this Specification. Couplings shall consist of ductile or malleable iron housing, with gasket, and nuts
and bolts required to secure the unit. Gaskets shall be molded of synthetic rubber or other compound
as recommended by the manufacturer for the fluid application including required pressure and
temperature operating ranges. Fittings utilized in conjunction with Victaulic type piping system shall
be manufacturer's full flow cast iron, malleable iron, or steel fittings with grooves designed to accept
mechanical couplings. All piping shall be prepared in accordance with manufacturer's specifications,
furnished for factory or field installed roll grooves without metal removal. Square cut grooves will
not be permitted. Assembly of couplings, fittings and piping shall be in accordance with
manufacturer's published instructions. Gaskets, pipe ends, fittings and coupling housings shall be
properly lubricated with water-based type lubricant furnished by the coupling manufacturer.
Couplings shall be Victaulic Style 07 "Zero-Flex" or equivalent, rigid coupling through 24" size. For

applications in conjunction with connections to items of equipment such as boilers, water
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chillers, cooling towers, etc., Victaulic Style 75 or equivalent couplings shall be utilized. Adapter
connections between Class 125 and 150 flanged components and grooved piping system shall be
made utilizing Victaulic Style 741 and 742 or equivalent flange adapter. Branch and tap connections
up to one-half the size of the main may be made utilizing Victaulic Style 72 or equivalent outlet
couplings and Style 920 or 921 or equivalent branch outlet connections.

Pipe fittings for copper piping system shall be wrought copper conforming to ANSI B16.22. Cast
brass fittings conforming to ANSI B16.23, may be utilized for sanitary drainage, waste and vent
systems, HVAC gravity condensate drainage system, and other non-pressure applications.

Bronze flanges, Class 125 and Class 150, shall conform to ANSI B16.24. "T-drill" or equivalent
mechanically formed tee connections and couplings may be utilized for water and drainage services.
Installation of mechanically formed connections shall be in strict accordance with the manufacturer's
specifications. Mechanically extracted collars shall be formed in a continuous operation by drilling
pilot hole and drawing out tube surface to form collar, having a height of not less than three times the
thickness of tube wall. Adjustable collaring device shall insure proper tolerance and complete
uniformity of the joint. Branch tube shall be notched and dimpled in a single process to provide free
flow such that the branch tube penetrates the fitting sufficiently for proper brazing and ensures that
the branch tube does not obstruct the flow in the main line. All joints shall be brazed with cadmium
brazing alloy. Mechanically formed collars shall be listed by the National Standard Plumbing Code,
LLA.P.M.O., and Underwriters' Laboratory.

Cast iron fittings for cast iron sanitary soil, waste, and venting piping systems shall be as specified in
Division 22.

Ductile iron fittings for ductile iron water service piping systems shall be as specified in Division 22.

FLOOR, WALL AND CEILING PLATES

Where uncovered, exposed pipes pass through finished floors, finished walls, or finished ceilings,
they shall be fitted with chromium plated spun brass escutcheon plates. Plates shall be large enough
to completely close the hole around the pipe, and shall be not less than 1-1/2" or more than 2-1/2"

larger than the diameter of the pipes. All plates shall be securely held in place.

UNIONS

Piping 2-1/2" and larger shall be provided with bolted flange union connections. Weld flanges and
bolting shall conform to ANSI B16.5. Bronze flanges shall conform to ANSI B16.24. Flange class
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shall be as specified in the applicable Sections of the Specifications.

Malleable iron grooved joint unions with brass to iron seats, Class 125, 250, or 300, as required by
the application and compatibility requirements with the piping system fitting classification,
conforming to MSS SP-77 and ANSI B16.39, shall be provided in piping systems 2" and smaller.
Copper unions conforming to ANSI B16.22 shall be provided in copper piping systems. Union
connections shall be installed at all coils, control valves, equipment connections, and at other

locations shown on the drawings, and required for proper system operation and maintenance.

DIELECTRIC FITTINGS

Dielectric insulating fittings shall be provided to connect dissimilar metals, such as copper tubing to
ferrous metal pipe. Connections 2" and smaller shall be threaded dielectric union conforming to
ANSI B16.39. Connections 2-1/2" and larger shall be flange union with dielectric gasket and bolt
sleeves, conforming to ANSI B16.42. Insulating fittings will not be required between bronze valves

and copper piping, unless otherwise specified.

PIPE HANGERS AND SUPPORTS

All piping shall be rigidly supported from the building structure by means of hanger assemblies
properly selected and sized for the application in accordance with the manufacturer's
recommendations and specifications. Pipe hangers shall be Grinnell, B-Line, Erico, or equivalent.
No attempt has been made to show all required piping supports in all locations, either on the
drawings or in the details. The absence of pipe supports and details on any drawing shall not relieve
the Contractor of the responsibility for furnishing and installing proper hangers and supports
throughout.

Piping hangers shall be spaced on the scheduled maximum spacing and shall have hangers not more
than one foot from each elbow and other changes in direction or elevation. Provide additional
hangers and supports at valves, strainers, in-line pumps adjacent to flexible connections, and other
required heavy components. Piping system shall be installed in an approved manner and shall not
overload the building structural frame. Contractor shall provide additional hangers and miscella-
neous steel supports as may be required to distribute the piping system load over multiple structural
members where required or directed. Maximum allowable spacing for steel and copper piping, other

than fire protection piping, shall be as scheduled in Table No. 1.
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TABLE NO. 1

MAXIMUM SUPPORT SPACING FOR STEEL
AND COPPER PIPING SYSTEMS

Steel Piping

Maximum Spacing

12" 5-0"
3/4" and 1" 6'-0"
1-1/4" through 2" g-0"
2-1/2" through 6" 10'-0"
8" through 12" 12'-0"

Copper Piping Maximum Spacing
12" 5-0"

3/4" and 1" 6'-0"

2-1/2" through 4" g-0"

5" and larger 100"

Round rods supporting the pipe hangers shall be of the minimum dimensions as scheduled in Table
No. 2. Hanger rods shall be hot-rolled steel, ASTM A-36 or A575, galvanized, all-thread. Provide

for controlling level and slope by turnbuckles or other approved means of adjustment and incorporate

locknuts.
TABLE NO. 2
HANGER ROD SIZE FOR PIPE HANGER SUPPORTS

1/2" to 2" pipe 3/8" rod
2-1/2" to 3" pipe 1/2" rod
4" to 5" pipe 5/8" rod
6" pipe 3/4" rod
8" to 12" pipe 7/8" rod
14" and 16" pipe 1" rod
18" and 20" pipe 1-1/4" rod
24" and 30" pipe 1-1/2" rod

Cast iron soil, waste and vent piping shall be provided with steel clevis type hangers. Grinnell Fig.
590 at each pipe joint and at each fitting.

Fire protection system shall be supported in strict accordance with the requirements contained in the
applicable NFPA pamphlets and as specified in Division 21, Fire Suppression Systems.

Hangers, clamps and other support materials in contact with copper piping shall be copper or copper
plated to prevent electrolysis. Hangers for copper piping shall be copper plated adjustable ring type
Grinnell Fig. CT-269, adjustable swivel ring, Grinnell Fig. CT69, Fig. CT-65 or adjustable clevis
type or equivalent. Provide minimum 10 mil plastic wrap around copper pipe at any ferrous point of

attachment including trapeze hangers, clamps, and other supports.
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H.  Hangers for steel shall be steel clevis type hangers, Grinnell Fig. 260 or equivalent.

L. Where piping is installed side by side, the Contractor may support the piping utilizing trapeze type
hanger assemblies. Horizontal trapeze member shall be galvanized steel channel, not less than 1-1/2"
x 1-1/2" x 12" gauge, or Unistrut. Contractor shall provide heavier steel members as required for the
load to be supported and the distance span. Trapeze hangers shall not be utilized for fire and
sprinkler piping and plumbing drain waste and vent piping. Hanger rods shall be as specified above,
properly sized for the load supported but not less than 5/8" diameter. Un-insulated copper piping
shall be isolated from the steel trapeze. Individual pipe shall be guided on the horizontal member at
every other hanger point with 1/4" U-bolt fabricated from steel rod. Provide full circle galvanized
sheetmetal insulation shield for insulated piping at trapeze hangers with U-bolt guide and galvanized
sheetmetal insulation half-shield at other trapeze hangers. Insulation shield shall be 18 gauge
minimum, Grinnell Fig. 167 or equivalent.

J. Special piping supports including tunnel support racks, wall support racks, floor mounting pedestal
type supports shall be provided as indicated on the drawings, and as required for the proper support
for the piping systems.

K. Supports for special piping systems including refrigeration piping shall be provided as recommended
by the pipe manufacturer and as specified in the applicable Sections of this Specification.

L. Vertical piping shall be supported at each floor level by means of riser clamps, Grinnell Fig. 261 and
Fig. G-121, Erico, copper clad for copper piping systems, or equivalent. Proper allowance for the
expansion and contraction of the vertical risers shall be provided. Contractor shall submit shop
drawings indicating proposed method for support and control of expansion and contraction of
vertical piping.

M.  The use of pipe hooks, chains, or perforated iron for pipe hanger supports will not be permitted.

N. All insulated piping systems specified in Section 22 0700, Plumbing Insulation and Section 23 0700,
HVAC Insulation, shall be provided with individual hangers sized to encircle the insulation. See
applicable sections for insulation thickness requirements. The specified piping systems where
supported by means of trapeze hangers shall not rest directly on the trapeze horizontal members. The
insulation at hangers and trapeze hangers shall be protected by means of insulation shield, Grinnell
Fig. 167, Erico, or equivalent. Grinnell Fig. 160, Erico, or equivalent, curved steel pipe saddle, shall
be provided at roll hangers. Contractor shall provide section of high density calcium silicate

insulation or thermal hanger shields as manufactured by Pipe Shields, Inc., or equivalent, at
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all insulation piping system hanger and support points for piping 1-1/2” or larger.

Attachment of piping hangers to the building structure shall be provided in a manner approved by the
Architect. The Contractor shall provide concrete inserts in the building construction at the time the
concrete is poured and hangers shall be attached to these inserts. Self-drilling expansion anchors,
Federal Specification FF-S-325, may be used in concrete construction not less than 4" thick. Applied
load shall not exceed manufacturer's approved ratings. Power driven fasteners may be used in
existing concrete or masonry not less than 4" thick where approved by the Architect. Attachment to

steel construction shall be approved by the Architect.

PIPE SLEEVES

ipe sleeves in concrete and masonry construction, footings and beams shall be Schedule 40 black

steel pipe through 107, standard wall thickness for sizes 12” and larger, ASTM A 53, A 106, or A

120.

1. For sleeve installation below grade in cast in place concrete wall or floor and masonry
construction, sleeves shall be GPT type WS sleeves with minimum 2” water-stop collar or
equivalent. The sleeves shall be provided free of welding slag. The water stop collar shall be
welded all around on both sides to the sleeve at the point on the sleeve that positions it at the
midpoint of the wall. Sleeve shall be primed inside and outside with Sherwin Williams Water
Base Red Primer, or approved equivalent.

Pipe sleeves in gypsum board construction shall be galvanized steel metal, minimum 24 gauge;

round tube closed with welded longitudinal joint and flanges on both sides.

Pipe sleeves shall be furnished and set by the Contractor and they shall be responsible for their

proper and permanent location. Piping will not be permitted to pass through footings, beams or ribs

except with written consent of the Architect.

Pipe sleeves shall be installed and properly secured in place at all points where pipes pass through

gypsum board stud walls, concrete, and masonry construction and at all fire and smoke rated walls

and partitions.

Where insulated piping is installed, calcium silicate inserts to match the insulation thickness and

extending 1" past the sleeve on both ends, shall be provided.

Sleeves shall be not less than 1" or more than 2" larger in diameter than the pipe to be installed.

Pipe sleeves in floors shall extend 2" above finished floor in chases and equipment room areas unless
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otherwise approved by the Architect. Openings between piping and sleeves shall be made watertight

with plastic cement installed to a minimum depth of 2".

Un-insulated piping passing through fire walls, smoke wall, sound control walls and air plenum

separations shall be sealed airtight to the adjacent construction by means of UL approved fire stop

sealant materials.

Insulated piping passing through fire walls and smoke walls shall be provided with Calcium Silicate

pre-formed pipe insulation of thickness to match adjacent piping, extending minimum 1-inch beyond

sleeve in each direction.

1. For penetrations through concrete or masonry walls/floors, the space between the piping
sleeve and insulation shall be sealed airtight with UL approved firestop sealant and packed
with minimum 4” thickness mineral wool (minimum 4 pcf density) tightly packed and
recessed to accommodate sealant.

2. For penetrations through gypsum board wall construction, both sides of the annular space
between the insulation and sleeve shall be sealed with UL approved firestop sealant.

Penetrations of gypsum board sound walls and air plenum separators shall be caulked airtight with an

approved UL firestop sealant.

PIPE SLEEVE SEAL SYSTEMS

Provide pipe sleeve seal systems by one of the following:

1. Link-Seal Modular Wall Penetration Seal as manufactured by GPT.

2. Metraflex Company

3. Proco Products, Inc.

Description: Modular sealing element unit, designed for field assembly, for filling annular space

between piping and sleeve.

1. Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe. Include type
and number required for pipe material and size of pipe.

2. Pressure Plates: Plastic, reinforced nylon polymer

3. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating of length required
to secure pressure plates to sealing elements.

Pipe sleeve seal system shall be utilized at all exterior wall penetrations.
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Select type, size, and number of sealing elements required for piping material and size and for sleeve
ID or hole size. Position piping in center of sleeve. Center piping in penetration, assemble sleeve-
seal system components, and install in annular space between piping and sleeve. Tighten bolts

against pressure plates that cause sealing elements to expand and make a watertight seal.

PART 3 EXECUTION

3.01

A.

PIPING INSTALLATION

Provide and erect, according to the best practices of the trade, all piping shown on drawings and
required for the complete installation of these systems. The piping shown on the drawings shall be
considered as diagrammatic for clearness in indicating the general run and connections, and may or
may not in all parts be shown in its true position. The piping may have to be offset, lowered or
raised as required or as directed at the site. This does not relieve the Contractor from responsibility
for the proper erection of systems or piping in every respect suitable for the work intended as
described in the specifications. In the erection of all piping, it shall be properly supported and proper
provisions shall be made for expansion, contraction and anchoring of piping. All piping shall be cut
accurately for fabrication to measurements established at the construction site. Pipe shall be worked
into place without springing and/or forcing, properly clearing all windows, doors, and other openings
and equipment. Cutting or other weakening of the building structure to facilitate installation will not
be permitted. All pipes shall have burrs and/or cutting slag removed by reaming or other cleaning
methods. All changes in direction shall be made with fittings. All open ends of pipes and equipment
shall be properly capped or plugged to keep dirt and other foreign materials out of the system. Plugs
of rags, wool, cotton waste or similar materials may not be used in plugging. All piping shall be
arranged so as not to interfere with removal and maintenance of equipment or filters or devices; and
so as not to block access to manholes, access openings, etc. Flanges or unions as applicable for the
type of piping specified shall be provided in the piping at connections to all items of equipment
including refrigeration machines. All piping shall be so installed to ensure noiseless circulation. All
valves and specialties shall be so placed to permit easy operation and access, and all valves shall be
regulated, packed and adjusted at the completion of the work before final acceptance. All piping
shall be erected to ensure proper draining. Water piping shall be pitched a minimum of 1" per 50

feet for draining.
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JOINTS

Caulked Joints: Caulked joints in hub-and-spigot piping and vent piping shall be packed firmly with
white oakum, "Sealite No. 110," or hemp and caulked with pure molten lead not less than 1" deep.
Resilient molded gasket joints or "Ty-Seal" may be used in lieu of lead and oakum for sanitary soil,
waste and vent piping. No-hub pipe and fittings will be accepted with the exception that no-hub pipe
and fittings shall not be allowed for buried installation.

Screwed Joints: Shall have American Taper pipe threads. Ream pipe ends and remove burrs after
threading. Make up joints using Teflon tape or other approved compound applied to the male
threads only.

Solder Joints: Copper tubing shall be cut square and burrs removed. Both inside of fittings and
outside of tubing shall be well cleaned before sweating. Care shall be taken to prevent annealing of
fittings and hard drawn tubing when making connections. Joints for sweated fittings shall be made
with a non-corrosive paste flux and solid 95-5 tin-antimony wire solder, unless otherwise specified.
Cored solder will not be permitted. 50/50 lead solder shall not be permitted for any applications.
Welded Joints: On black steel piping 2-1/2" and above in size, the joints may be welded. Welding
shall be done using either gas or electric welding equipment. Certified welders shall be used.
Welders shall be certified in accordance with Section IX of ASME Boiler and Pressure Vessel Code,
latest edition. All pipe surfaces shall be thoroughly cleaned before welding. Each joint shall be
beveled before being welded. Piping shall be securely aligned and spaced, and the width of
circumferential welds shall form a gradual increase in thickness from the outside surface to the center
of the weld. All fittings used in the welded piping systems shall be standard ASA fittings, and shall
be of standard pipe thickness. The Contractor shall provide a fireproof mat or blanket to protect the
structure and adequate fire protection at all locations where welding is done. The use of fittings
formed from welded pipe sections will not be permitted.

Flanged Joints: Flanged joints shall conform to the American Standard for cast iron flanged pipe
fittings, Class 125, 150 or 300 as specified in the applicable Sections of these specifications. Gaskets

shall be full face or ring type, non-asbestos, suitable for the service on which used.

PUMP AND EQUIPMENT CONNECTIONS

All piping connecting to pumps and other equipment whether connected utilizing flexible connectors

or with solid pipe connectors, shall be installed without strain at the pipe connection of the
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equipment. The Contractor shall be required, if so directed, to disconnect piping to demonstrate that

piping has been so connected.

EXPANSION AND CONTRACTION

The Contractor shall make all necessary provisions for expansion and contraction of piping with
offsets or loops and anchors as required to prevent undue strain. Contractor shall provide shop
drawings for proposed method and arrangement for control of expansion and contraction of piping.

See Section 23 0505 for expansion joints, expansion compensators, pipe guides and pipe anchors.

PROTECTIVE COATINGS

All underground steel pipe shall be wrapped with "Scotchwrap" No. 50 tape or equivalent, to give
not less than two complete layers on the entire underground piping system, or piping shall have

X-Tru-Coat factory applied plastic protective covering.

FLUSHING, DRAINING AND CLEANING PIPE SYSTEMS

The Contractor shall flush out all water systems with water before placing them in operation. Other
systems shall be cleaned by blowing them out with compressed air or nitrogen. After systems are in

operation and during the test period, all strainer screens shall be removed and thoroughly cleaned.

TESTING

Before any insulation is installed or before piping is covered or enclosed, all piping systems shall be
tested and proven tight at not less than 150% of the maximum service pressure which the piping
systems will be required to handle. Piping system tests shall be as specified in the applicable
sections of this Specification. All tests shall be witnessed and approved by the Architect.

All labor, material, and equipment required for testing shall be furnished by the Contractor. The
Contractor shall be responsible for all repairs and retesting as required. All instruments and other
equipment whose safe pressure range is below that of the test pressure shall be removed from the line
or blanked off before applying the tests. To perform tests, all lines shall be flushed and cleaned.

All safety measures required by codes or ordinances or reasonably applicable to the situation shall be
provided by the Contractor in conjunction with the testing of the piping systems.

Equipment or piping to be pressure tested shall not be insulated, covered, or concealed prior to that

test. Underground piping may be partially backfilled prior to pressure test when required for
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application of the test except that joints shall remain exposed until after the test. Tie rods, clamps

etc., shall be in place and fastened.

E. Tests shall not be used to establish pressure ratings.

Protect all piping and equipment against over pressure, collapse from vacuum, and hydraulic shock
during the filling, testing and draining procedures. Seats of iron valves shall not be subjected to a
pressure in excess of the maximum cold working pressure of the valve. Pressure tests against other
closed valves shall not exceed twice the normal rating.

G. Apply test pressure only after the system and test medium are at approximately the same temperature,
preferably not less than 60°F. Note that some applicable codes may require testing above a specified
minimum temperature.

H. Remove from the system all pumps, turbines, traps, expansion joints, instruments, control valves,
safety valves, rupture discs, orifice plates, etc., which might be damaged by the test. Also remove all
items such as orifice plates which might trap air in a system to be hydrostatically tested. Disconnect

all instruments and air lines where copper tubing starts.

L Systems may be separated into sub-systems for testing if such action will expedite or simplify the
testing.
J. During hydrostatic testing of lines, provide temporary supports to prevent overstressing supports or

hangers. When tests are completed, remove all temporary supports, locks, stops, etc., and adjust

supports for their cold load and alignment.

END OF SECTION
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SECTION 23 0505 — PIPING SPECIALTIES

PART 1 GENERAL

1.01

A.

1.02

1.03

REQUIREMENTS

Furnish and install all piping specialties necessary for satisfactory operation of the systems.

Conform to applicable provisions of the General Conditions, Supplemental General Conditions

and General Requirements.

Lead Ban: All systems and system components, pipe, fittings, and fixtures delivering water for

human consumption shall be lead free.

1. Any product designed for dispensing potable water shall meet both the NSF 61 and NSF
372 test standards via third-party testing and certification.

2. Lead free refers to <0.25% weighted average lead content in relation to wetted surface of
pipe, fittings, and fixtures in systems delivering water for human consumption, and solder

and flux which does not contain more than 0.2% lead.

RELATED SECTIONS

Section 23 0500, Common Work Requirements.
Section 23 0504, Pipe and Pipe Fittings.
Section 23 0523, Valves.

SUBMITTAL DATA

Furnish complete submittal data for all piping specialties including manufacturer’s specifications,
performance characteristics, ratings, installation instructions, certifications and approval of listing

agencies, wiring diagrams, and selection analysis.

PART 2 PRODUCTS

2.01

A.

STRAINERS

Strainers suitable for the application shall be furnished and installed on the high pressure side of
pressure reducing valves, pressure regulating valves, suction side of pumps, inlet of indicating and
control instruments and equipment subject to sediment damage, and as shown on the drawings.

Strainers shall be "Y"-type unless basket strainers are indicated. Tee-type strainers will
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not be accepted. Strainer element shall be removable without disconnecting piping. Screens shall
be Type 304 stainless steel with 1/8 inch perforations for water service, and 1/16 inch perforations
for steam, air and gas services. Every strainer shall be provided with a blow-off connection not
less than 1/2" NPT and provided with a ball valve the full size of the strainer outlet tapping.
Strainers located outside of mechanical equipment rooms and above ceilings shall be provided
with hose connection and cap on the outlet of the blowoff valve. Strainers shall be Spirax Sarco,
Armstrong, Febco, Grinnell, Hoffman, Keckley, Metraflex, Mueller, Yarway, or equivalent.
Strainers 2" and under for copper piping systems shall be threaded connection, bronze body, 250
PSIG maximum working pressure, suitable for steam, oil, gas and liquid service, Sarco BT or
equivalent.

Strainers 2" and under for steel piping systems shall be threaded connection, bronze body, as
specified above or cast iron body as specified herein, except all strainers in galvanized steel
domestic water systems shall be bronze body. Cast iron strainers shall be threaded connection,
250 PSIG maximum working pressure, suitable for steam, oil, gas and liquid service, Sarco IT or
equivalent.

Strainers 2-1/2 inches or larger shall be standard flanged connection ANSI-125, cast iron body,
suitable for steam, oil , gas, and liquid service, 125 maximum working pressure at 353° F
maximum temperature, Sarco CI-125.

Basket strainers 2" and larger shall be standard flanged ANSI-125, cast iron body bolted cover,
Type 304 stainless steel screen, suitable for steam or liquid service, 125 maximum working

pressure at 353°F maximum temperature, Sarco 528-B-125, or equivalent.

THERMOMETER AND THERMOMETER WELLS

Either liquid filled or digital type, vari-angle, 3-1/2" stem for pipe sizes through 6" and 6" stem

for pipe sizes 8" and larger, dual scale (degrees F & C), separable brass socket, extension neck

where installed in insulated piping, and accuracy 1% of range. Winters, Weiss, Moeller, Trerice,

Weksler, Duro, or equivalent.

L. Liquid Filled Type: 9" case, straight form, V-shaped, high pressure die cast aluminum,
baked enamel finish, with heavy glass-protected front firmly secured with spring action,

and organic liquid filled magnifying lens. Winters 9IT or approved equal.
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2. Digital Type: May be used both indoors or in outdoor locations not exposed to sunlight,
high impact ABS plastic housing, suitable for operation at 16 Lux. Winters 9IT or
approved equal.

Ranges: Provide the following ranges except where otherwise indicated:

Heating Water 30-240 degrees F
Chilled Water, Condenser Water, Domestic Cold Water 0-120 degrees F
Domestic Hot Water 30-180 degrees F

TEMPERATURE AND PRESSURE TEST PLUGS

0.25 or 0.5-inch NPT with brass body, EPDM core, and brass gasketed cap. Winters, Peterson, or
approved equal. Supply one pressure/temperature test kit with two 4" Duro #105 pressure gauges
of 1% accuracy and ranges as required by application; and two 2" Tel-Tru #39R Bi-metal
thermometers with 8" stem, 1% accuracy, and ranges as required by the applications; and a

protective carrying case.

FLEXIBLE CONNECTORS

Furnish and install flexible connectors at locations indicated on the drawings and at all piping
connections associated with equipment mounted on or hung from vibration isolators. Flexible
connectors shall be constructed of multiple ply nylon cord fabric and neoprene, operating pressure
150 PSIG at 220°F through 12" size and operating pressure of 125 PSIG at 220°F for sizes 14"
through 24". Provide butyl or Hypolon liner and applications with fluid temperatures in excess of
225OF.

Flexible connectors shall be single or twin sphere with Class 150 flange connections for sizes 2-
1/2" and larger and threaded connections with galvanized female unions for sizes 3/4" through 2".
Mason Industries MFTCR, Hyspan, Metra-Flex, Keflex, Proco, or equivalent. Flexible
connectors required for outdoor installation shall be braided stainless steel type.

Installation of flexible connectors shall be in strict accordance with manufacturer's
recommendations. Spacing between piping system flanges shall be based on the flexible
connector's expanded length corresponding to the system's operating pressure. Control rods or
cables shall be provided for units installed in unanchored applications where system operating
pressure and dynamic forces exceeds manufacturer's recommendations for unrestrained

installations.
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PART 3 EXECUTION

3.01

3.02

3.03

3.04

INSTALLATION

All specialties shall be installed in accordance with the best standard practices and as
recommended by the manufacturer.

Install thermometers so they are easily readable from operator level.

Where thermometers, gauges, vents and test fittings occur in insulated piping systems or on

insulated equipment, extension necks shall be provided to extend beyond the insulation.

STRAINERS

All strainer screens, including basket strainers and suction diffusers, shall be removed and cleaned
prior to commencing testing and balancing work and shall be maintained clean through project
final acceptance by the Owner. Suction diffuser start-up strainers shall be removed prior to final

system testing and balancing work.

TEST AND ADJUSTMENT

Field adjust all water pressure regulating valves, flow switches, water level controls, and
specialties to provide required system operation.
Field test and verify the operation of all safety devices including water relief valves and

temperature and pressure relief valves.

RELIEF VALVE DISCHARGE

Water pressure relief valve and water temperature and pressure relief valve discharges shall be
piped full size to the outside of the building or discharged indirectly in a properly sized building
floor drain or floor sink, and as allowed by the Building Mechanical and Plumbing Codes. When
the operating discharge temperature is in excess of 212°F, the discharge shall be equipped with a

splash shield or centrifugal separator.
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B.  Water reduced pressure backflow preventer discharge shall be piped full size to the outside of the
building or discharged indirectly into a properly sized building floor drain or floor sink as allowed

by the Building Mechanical and Plumbing Codes. Provide a bronze air gap funnel with stainless

steel fasteners for installation under reduced pressure backflow prevention relief valve. Febco

Model AGD or equivalent, 1" discharge pipe size for backflow preventer size through 2".

END OF SECTION
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SECTION 23 0523 - VALVES

PART 1 GENERAL

1.01

A.

1.02

mm o aw >

1.03

1.04

REQUIREMENTS

All Valves shall conform with current applicable provisions of the General Conditions,

Supplemental General Conditions, and General Requirements.

All Valves shall meet the current MSS Specifications covering Bronze & Iron Valves. MSS-

SP-80, MSS-SP-70, MSS-SP71, MSS-SP-85 where applicable.

Lead Ban: All systems and system components, pipe, fittings, and fixtures delivering water for

human consumption shall be lead free.

1. Any product designed for dispensing potable water shall meet both the NSF 61 and NSF
372 test standards via third-party testing and certification.

2. Lead free refers to <0.25% weighted average lead content in relation to wetted surface of
pipe, fittings, and fixtures in systems delivering water for human consumption, and

solder and flux which does not contain more than 0.2% lead.

RELATED SECTIONS

Section 23 0500 for Common Work Requirements for HVAC.
Section 23 0523 for Valve Identification.

Section 23 0504 for Pipe and Pipe Fittings.

Section 23 2313 for Refrigerant Piping System.

Division 21 for fire suppression system valves and tamper switches.

Division 22 for plumbing system.

