WTJX BROADCASTING FACILITY SPRINGLINE ARCHITECTS
Haypiece Hill - Parcels 158A and 158 Rem a NOVUS architects company
Submarine Base, St. Thomas USVI

PROJECT #510-21-1

SECTION 220513 - COMMON MOTOR REQUIREMENTS FOR PLUMBING EQUIPMENT
PART 1 GENERAL

1.01 SECTION INCLUDES
A.  General construction and requirements.
Applications.

C.  Single phase electric motors.

1.02 RELATED REQUIREMENTS
A.  Section 260583 - Wiring Connections: Electrical characteristics and wiring connections.

B. Section 262913 - Enclosed Controllers.

1.03 REFERENCE STANDARDS
A. NEMA MG 1 - Motors and Generators; 2021.

B.  NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

PART 2 PRODUCTS

2.01 GENERAL CONSTRUCTION AND REQUIREMENTS

A.  Electrical Service: Refer to Section 260583 for required electrical characteristics.
B.  Construction:
1. Open drip-proof type except where specifically noted otherwise.
2. Design for continuous operation in 104 degrees F environment.
3. Design for temperature rise in accordance with NEMA MG 1 limits for insulation class,

service factor, and motor enclosure type.

C. Visible Nameplate: Indicating motor horsepower, voltage, phase, cycles, RPM, full load amps,
locked rotor amps, frame size, manufacturer's name and model number, service factor, power
factor, efficiency.

D.  Wiring Terminations:

1. Provide terminal lugs to match branch circuit conductor quantities, sizes, and materials
indicated. Enclose terminal lugs in terminal box sized to NFPA 70, threaded for conduit.
2. For fractional horsepower motors where connection is made directly, provide threaded

conduit connection in end frame.
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APPLICATIONS

Single phase motors for fans, blowers, and pumps: Capacitor start, capacitor run type.

SINGLE PHASE POWER - CAPACITOR START MOTORS
Starting Torque: Three times full load torque.

Starting Current: Less than five times full load current.

Pull-up Torque: Up to 350 percent of full load torque.

Breakdown Torque: Approximately 250 percent of full load torque.

Motors: Capacitor in series with starting winding; provide capacitor-start/capacitor-run motors
with two capacitors in parallel with run capacitor remaining in circuit at operating speeds.

Drip-proof Enclosure: Class A (50 degrees C temperature rise) insulation, NEMA Service
Factor, prelubricated sleeve bearings.

Enclosed Motors: Class A (50 degrees C temperature rise) insulation, 1.0 Service Factor,
prelubricated ball bearings.

PART 3 EXECUTION

3.01

INSTALLATION
Install in accordance with manufacturer's instructions.
Install securely on firm foundation. Mount ball bearing motors with shaft in any position.

Check line voltage and phase and ensure agreement with nameplate.

END OF SECTION
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SECTION 220516 - EXPANSION FITTINGS AND LOOPS FOR PLUMBING PIPING
PART 1 GENERAL

1.01 SECTION INCLUDES

A.  Flexible pipe connectors.

1.02 SUBMITTALS
A.  See Section 013000 - Administrative Requirements for submittal procedures.

B.  Product Data:

1. Flexible Pipe Connectors: Indicate maximum temperature and pressure rating, face-to-
face length, live length, hose wall thickness, hose convolutions per foot and per
assembly, fundamental frequency of assembly, braid structure, and total number of wires
in braid.

PART 2 PRODUCTS

2.01 FLEXIBLE PIPE CONNECTORS - STEEL PIPING
Inner Hose: Stainless steel.

Exterior Sleeve: Single braided, stainless steel.
Pressure Rating: 125 psi up to 12 inch.

Maximum Service Temperature: 450 degrees F.
End Connections: Threaded.

Size: Use pipe sized units.
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Maximum offset: 3/4 inch on each side of installed center line.

2.02 EXPANSION LOOPS - HOSE AND BRAID

A. Provide flexible loops with two flexible sections of hose and braid, two 90 degree elbows, and
180 degree return with support brackets and plugged drain port for steam service.

B.  Maximum Allowable Motion: 2 inch in the x, y, and z planes with no thrust loads to the
building structure.

Maximum Working Pressure: 150 psi at 800 degrees F.

D. Construction: Class 150, schedule 40, stainless steel hose and braid assembly with carbon steel
fittings, including elbows and flanged end connections sized to match pipe segment.

1. Selected Product to Accommodate:
a. Angular Rotation: 15 degrees.
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b. Force developed by 1.5 times specified maximum allowable operating pressure.
2. Provide necessary accessories including, but not limited to, swivel joints.

PART 3 EXECUTION

3.01 INSTALLATION
A. Install in accordance with manufacturer's instructions.

B.  Provide support and equipment required to control expansion and contraction of piping.
Provide loops, pipe offsets, and swing joints, or expansion joints where required.

END OF SECTION

Expansion Fittings and Loops for
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SECTION 220517 - SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING

PART 1 GENERAL

1.01

1.02

1.03

1.05

1.06

A.

SECTION INCLUDES
Pipe sleeves.

Pipe sleeve-seals.

RELATED REQUIREMENTS

Section 078400 - Firestopping.

REFERENCE STANDARDS

ASTM C592 - Standard Specification for Mineral Fiber Blanket Insulation and Blanket-Type
Pipe Insulation (Metal-Mesh Covered) (Industrial Type); 2022a.

ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems; 2023a.

UL (DIR) - Online Certifications Directory; Current Edition.

SUBMITTALS
See Section 013000 - Administrative Requirements for submittal procedures.

Shop Drawings: Indicate pipe materials used, jointing methods, supports, floor and wall
penetration seals. Indicate installation, layout, weights, mounting and support details, and
piping connections.

QUALITY ASSURANCE

Manufacturer Qualifications: Company specializing in manufacturing the Products specified in
this section with minimum three years documented experience.

Clean equipment, pipes, valves, and fittings of grease, metal cuttings, and sludge that may have
accumulated from the installation and testing of the system.

DELIVERY, STORAGE, AND HANDLING

Deliver and store sleeve and sleeve seals in shipping containers, with labeling in place.

PART 2 PRODUCTS

201  PIPE SLEEVES
A. Manufacturers:
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1. Flexicraft Industries; Pipe Wall Sleeve: www.flexicraft.com/#sle.
2. Substitutions: See Section 016000 - Product Requirements.

B.  Vertical Piping:
1. Sleeve Length: 1 inch above finished floor.
2. Provide sealant for watertight joint.
3. Blocked Out Floor Openings: Provide 1-1/2 inch angle set in silicon adhesive around
opening.
4. Drilled Penetrations: Provide 1-1/2 inch angle ring or square set in silicone adhesive
around penetration.
C.  Plastic or Sheet Metal: Pipe passing through interior walls, partitions, and floors, unless steel or
brass sleeves are specified below.
D.  Pipe Passing Through Below Grade Exterior Walls:
1. Zinc coated or cast iron pipe.
2. Provide watertight space with link rubber or modular seal between sleeve and pipe on
both pipe ends.
E. Pipe Passing Through Concrete Beam Flanges, except where Brass Pipe Sleeves are Specified:
L. Galvanized steel pipe or black iron pipe with asphalt coating.
2. Connect sleeve with floor plate except in mechanical rooms.
F. Pipe Passing Through Mechanical, Laundry, and Animal Room Floors above Basement:
1. Galvanized steel pipe or black iron pipe with asphalt coating.
2. Connect sleeve with floor plate except in mechanical rooms.
G.  Clearances:
1. Provide allowance for insulated piping.
2. Wall, Floor, Partitions, and Beam Flanges: 1 inch greater than external pipe diameter.
3. All Rated Openings: Caulked tight with fire stopping material complying with ASTM
E814 in accordance with Section 078400 to prevent the spread of fire, smoke, and gases.
2.02 PIPE-SLEEVE SEALS
A.  Manufacturers:
1. Flexicraft Industries; PipeSeal: www.flexicraft.com/#sle.
2. Substitutions: See Section 016000 - Product Requirements.
B.  Modular Mechanical Sleeve-Seal:
1. Elastomer-based interlocking links continuously fill annular space between pipe and
wall-sleeve, wall or casing opening.
2. Watertight seal between pipe and wall-sleeve, wall or casing opening.
3. Size and select seal component materials in accordance with service requirements.
4, Service Requirements:
a Corrosion resistant.
b. Underground, buried, and wet conditions.
c. Fire Resistant: 1 hour, UL (DIR) approved.
d High Temperature, up to 400 degrees F.
e Low temperature, down to minus 67 degrees F.
5. Glass-reinforced plastic pressure end plates.
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C.  Sealing Compounds:

1. Provide packing and sealing compound to fill pipe to sleeve thickness.
2. Combined packing and sealing compounding to match partition fire-resistance hourly
rating.

D.  Pipe Sleeve Material:

1. Bearing Walls: Steel, cast iron, or terra-cotta pipe.
2. Masonry Structures: Sheet metal or fiber.
E. Wall Sleeve: PVC material with waterstop collar, and nailer end-caps.

F. Pipeline-Casing Seals:
1. Coated boltless casing-spacer for 4 inch carrier pipe.
2. Coated boltless modular seal for 6 inch carrier pipe.
3. End Seals: 1/8 inch, pull-on type, rubber or synthetic rubber based.

PART 3 EXECUTION

3.01 PREPARATION

A.  Remove scale and foreign material, from inside and outside, before assembly.

3.02 INSTALLATION
A.  Route piping in orderly manner, plumb and parallel to building structure. Maintain gradient.
B. Install piping to conserve building space, to not interfere with use of space and other work.

C. Install piping and pipe sleeves to allow for expansion and contraction without stressing pipe,
joints, or connected equipment.

D.  Inserts:

1. Provide inserts for placement in concrete formwork.

2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of
reinforced concrete beams.

3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4
inches.

4, Where concrete slabs form finished ceiling, locate inserts flush with slab surface.

5. Where inserts are omitted, drill through concrete slab from below and provide through-

bolt with recessed square steel plate and nut above slab.

E. Structural Considerations: Do not penetrate building structural members unless indicated.

F. Provide sleeves when penetrating footings, floors, walls, and partitions. Seal pipe including
sleeve penetrations to achieve fire resistance equivalent to fire separation required.
1. Underground Piping: Caulk pipe sleeve watertight with lead and oakum or mechanically

expandable chloroprene inserts with bitumen sealed metal components.
2. Aboveground Piping:
a. Pack solid using mineral fiber complying with ASTM C592.

Sleeves and Sleeve Seals for
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b. Fill space with an elastomer caulk to a depth of 0.50 inch where penetrations occur
between conditioned and unconditioned spaces.

All Rated Openings: Caulk tight with fire stopping material complying with ASTM

E814 in accordance with Section 078400 to prevent the spread of fire, smoke, and gases.

Caulk exterior wall sleeves watertight with lead and oakum or mechanically expandable

chloroprene inserts with mastic-sealed components.

G.  Manufactured Sleeve-Seal Systems:

1.

2.

3.
4.

5.
6.

Install manufactured sleeve-seal systems in sleeves located in grade slabs and exterior
concrete walls at piping entrances into building.

Provide sealing elements of the size, quantity, and type required for the piping and sleeve
inner diameter or penetration diameter.

Locate piping in center of sleeve or penetration.

Install field assembled sleeve-seal system components in annular space between sleeve
and piping.

Tighten bolting for a water-tight seal.

Install in accordance with manufacturer's recommendations.

H.  When installing more than one piping system material, ensure system components are
compatible and joined to ensure the integrity of the system. Provide necessary joining fittings.
Ensure flanges, union, and couplings for servicing are consistently provided.

3.03 CLEANING

A.  Upon completion of work, clean all parts of the installation.

B.  Clean equipment, pipes, valves, and fittings of grease, metal cuttings, and sludge that may have
accumulated from the installation and testing of the system.

END OF SECTION

Sleeves and Sleeve Seals for
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SECTION 220519 - METERS AND GAUGES FOR PLUMBING PIPING
PART 1 GENERAL

1.01 SECTION INCLUDES
A.  Pressure gauges.

B. Thermometers.

1.02 RELATED REQUIREMENTS

A.  Section 253516 - Integrated Automation Sensors and Transmitters.

1.03 REFERENCE STANDARDS

A.  AGA/ANSI B109 Set - INCLUDES ANSI B109.1, ANSI B109.2, ANSI B109.3, ANSI B109.4;
2000.

B.  ASHRAE Std 135 - A Data Communication Protocol for Building Automation and Control
Networks; 2020, with Addendum (2024).

ASME B40.100 - Pressure Gauges and Gauge Attachments; 2022.

D. ASTM E1 - Standard Specification for ASTM Liquid-in-Glass Thermometers; 2014
(Reapproved 2020).

E. ASTM E77 - Standard Test Method for Inspection and Verification of Thermometers; 2014
(Reapproved 2021).

AWWA C700 - Cold-Water Meters -- Displacement Type, Metal Alloy Main Case; 2020.
G.  NSF 61 - Drinking Water System Components - Health Effects; 2023, with Errata.

PART 2 PRODUCTS

2.01 PRESSURE GAUGES

A.  Manufacturers:

Ashcroft, Inc: www.ashcroft.com/#sle.

Dwyer Instruments, Inc: www.dwyer-inst.com/#sle.

Moeller Instrument Company, Inc: www.moellerinstrument.com/#sle.
Omega Engineering a subsidiary of Spectris, Plc;: www.omega.com/#sle.
Weksler Glass Thermometer Corp: www.wekslerglass.com/#sle.

AN

B.  Bourdon Tube for Liquids and Gases:
1. Dial Size and Cover: 4-1/2 inch diameter scale with polycarbonate window.
2. Dial Text and Markings: Black color on white background with scaled kPa and psi units.
3. Accuracy: ASME B40.100, adjustable commercial grade (D) with 5 percent of span.

Meters and Gauges for Plumbing
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2.02

4. Process Connection: Lower-back, 1/4 inch NPT male except where noted.

Accessories:

1. Air or Gas Sensor: Static pressure with compression fittings for bulkhead mounting and
1/4 inch diameter tubing.

2. Gauge Cock: Carbon steel with tee or lever handle for maximum 150 psi.

3. Needle Valve: Carbon steel, 1/4 inch NPT female for noncorrosive service.

THERMOMETERS

Manufacturers:

1. Dwyer Instruments, Inc: www.dwyer-inst.com/#sle.

2. Moeller Instrument Company, Inc: www.moellerinstrument.com/#sle.

3. Watts Water Technologies, Inc: www.watts.com/#sle.

4, Weiss Instruments, LLC: www.weissinstruments.com/#sle.

5. Weksler Glass Thermometer Corp: www.wekslerglass.com/#sle.

6. Winters Instruments: www.winters.com/#sle.

7. Substitutions: See Section 016000 - Product Requirements.

General:

L. Product Compliance: ASTM El.

2. Lens: Clear glass, except where stated.

3. Accuracy: One percent, when tested in accordance with ASTM E77, except where
stated.

4. Scale: Black markings depicting single scale in degrees F where expected process value

falls half-span of standard temperature range.

Thermometers - Dial Type:

1. Fixed: 5 inch diameter dial with black pointer, stainless steel case, silicone damping
bimetal element, hermetically sealed lens, recalibrating screw, and 2-1/2 inch NPT stem.

2. Adjustable Angle: 5 inch diameter dial with black pointer, stainless steel case, silicone
damping bimetal element, hermetically sealed lens, recalibrating screw, and 2-1/2 inch
NPT stem.

3. Vapor (Gas) Actuated: 4-1/2 inch glass-reinforced phenolic case, aluminum dial with

black pointer, recalibrating screw, 2 inch brass thermowell, adjustable joint with positive
locking device allowing 180 degrees in vertical plane adjustment and capillary.
4. Manufacturers:

a. Marshall Instruments, Inc: www.marshallinstruments.com/#sle.
b Reotemp Instruments Corp: reotemp.com/#sle.

c. Wika Instrument, LP: www.wika.us/#sle.

d Substitutions: See Section 016000 - Product Requirements.

PART 3 EXECUTION

3.01 INSTALLATION
A.  Install pressure gauges as follows:
1. At Pumps: Place single gauge before strainer, suction side and discharge side.
2. Include gauge cock to isolate each gauge and extend nipples for insulation clearance.
WTJX Radio Station USVI 220519 - 2 Meters and Gauges for Plumbing
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3. Include siphons on high temperature systems and select type according to service rating.

4, Adjust gauges to selected viewing angle, clean thoroughly, and calibrate to zero.
B.  Install thermometers as follows:
1. Hot Water Heaters: Place upstream and downstream of heater. Add one on the inlet end
when using steam as the water heating medium.
2. Piping: Install thermometers in branch butt weld connection fitting or socket-weld

thermowell. Enlarge pipes smaller than 2-1/2 inch to accommodate sockets. Ensure
sockets are above insulation clearance.

3.02 SCHEDULES

A.  Pressure Gauges, Location and Scale Range:
1. Pumps, 0 to 200 psi.
2. Pressure reducing valves, 0 to 200 psi.
3. Backflow preventers, 0 to 200 psi.

B.  Stem Type Thermometers, Location and Scale Range:
1. Domestic hot water supply and recirculation, 0 to 250 degrees F.

END OF SECTION

Meters and Gauges for Plumbing
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SECTION 220523 - GENERAL-DUTY VALVES FOR PLUMBING PIPING

PART 1 GENERAL

1.01

S o w »

1.02
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1.03

!—1

1.04
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SECTION INCLUDES
Ball valves.

Check valves.

Gate valves.

Globe valves.

RELATED REQUIREMENTS

Section 083100 - Access Doors and Panels.

Section 220553 - Identification for Plumbing Piping and Equipment.
Section 220716 - Plumbing Equipment Insulation.

Section 220719 - Plumbing Piping Insulation.

Section 221005 - Plumbing Piping.

ABBREVIATIONS AND ACRONYMS

CWP: Cold working pressure.

EPDM: Ethylene propylene copolymer rubber.

NBR: Acrylonitrile-butadiene, Buna-N, or nitrile rubber.
NRS: Non-rising stem.

OS&Y: Outside screw and yoke.

PTFE: Polytetrafluoroethylene.

RS: Rising stem.

TFE: Tetrafluoroethylene.

WOG: Water, oil, and gas.

REFERENCE STANDARDS
API STD 594 - Check Valves: Flanged, Lug, Wafer, and Butt-Welding; 2022.
ASME B1.20.1 - Pipe Threads, General Purpose, Inch; 2013 (Reaffirmed 2018).

General-Duty Valves for Plumbing
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ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250; 2020.

O

ASME B16.5 - Pipe Flanges and Flanged Fittings: NPS 1/2 through NPS 24 Metric/Inch
Standard; 2020.

ASME B16.10 - Face-to-Face and End-to-End Dimensions of Valves; 2022, with Errata (2023).
ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; 2021.
ASME B16.34 - Valves — Flanged, Threaded, and Welding End; 2020.

oo mm

ASME B31.9 - Building Services Piping; 2020.
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ASTM A126 - Standard Specification for Gray Iron Castings for Valves, Flanges, and Pipe
Fittings; 2004 (Reapproved 2023).

J. ASTM A536 - Standard Specification for Ductile Iron Castings; 1984, with Editorial Revision
(2019).
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ASTM B61 - Standard Specification for Steam or Valve Bronze Castings; 2015 (Reapproved
2021).

ASTM B62 - Standard Specification for Composition Bronze or Ounce Metal Castings; 2017.
AWWA C606 - Grooved and Shouldered Joints; 2022.

MSS SP-45 - Drain and Bypass Connections; 2020.

MSS SP-70 - Gray Iron Gate Valves, Flanged and Threaded Ends; 2011.

MSS SP-72 - Ball Valves with Flanged or Butt-Welding Ends for General Service; 2010a.
MSS SP-80 - Bronze Gate, Globe, Angle, and Check Valves; 2019.
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MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends;
2010, with Errata .

S. NSF 61 - Drinking Water System Components - Health Effects; 2023, with Errata.
T.  NSF 372 - Drinking Water System Components - Lead Content; 2022,

1.05 SUBMITTALS
A.  See Section 013000 - Administrative Requirements for submittal procedures.

B.  Product Data: Provide data on valves including manufacturers catalog information. Submit
performance ratings, rough-in details, weights, support requirements, and piping connections.

C.  Maintenance Materials: Furnish Owner with one wrench for every five plug valves, in each size
of square plug valve head.
1. See Section 016000 - Product Requirements for additional provisions.

1.06 QUALITY ASSURANCE

A. Manufacturer:

General-Duty Valves for Plumbing
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1.07

1.08

A.
B.

1. Obtain valves for each valve type from single manufacturer.

DELIVERY, STORAGE, AND HANDLING

Prepare valves for shipping as follows:

Minimize exposure of operable surfaces by setting plug and ball valves to open position.
Protect valve parts exposed to piped medium against rust and corrosion.

Protect valve piping connections such as grooves, weld ends, threads, and flange faces.
Adjust globe, gate, and angle valves to the closed position to avoid clattering.

Secure check valves in either the closed position or open position.

Adjust butterfly valves to closed or partially closed position.
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Use the following precautions during storage:
1. Maintain valve end protection and protect flanges and specialties from dirt.
a. Provide temporary inlet and outlet caps.
b. Maintain caps in place until installation.
2. Store valves in shipping containers and maintain in place until installation.
a. Store valves indoors in dry environment.
b. Store valves off the ground in watertight enclosures when indoor storage is not an
option.

Exercise the following precautions for handling:
Handle large valves with sling, modified to avoid damage to exposed parts.

Avoid the use of operating handles or stems as rigging or lifting points.

PART 2 PRODUCTS

2.01
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APPLICATIONS
See drawings for specific valve locations.
Listed pipe sizes shown using nominal pipe sizes (NPS) and nominal diameter (DN).

Provide the following valves for the applications if not indicated on drawings:
1. Shutoff: Ball, butterfly, gate or plug.
2. Swing Check (Pump Outlet):
a. 2 inch and Smaller: Bronze swing check valves with bronze or nonmetallic disc.

Substitutions of valves with higher CWP classes or WSP ratings for same valve types are
permitted when specified CWP ratings or WSP classes are not available.

Domestic, Hot and Cold Water Valves:

1. 2 inch and Smaller:
a. Bronze and Brass: Provide with solder-joint ends.
b. Ball: One piece, full port, brass with brass trim.
c. Bronze Swing Check: Class 125, bronze disc.
d. Bronze Gate: Class 125, NRS.

2. 2-1/2 inch and Larger:

General-Duty Valves for Plumbing
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a. Iron, 2-1/2 inch to 4 inch: Provide with threaded ends.
b. Iron Ball: Class 150.
c. Iron Gate: Class 125, NRS.

2.02 GENERAL REQUIREMENTS

A.  Valve Pressure and Temperature Ratings: No less than rating indicated; as required for system
pressures and temperatures.

B.  Valve Sizes: Match upstream piping unless otherwise indicated.

C.  Valve Actuator Types:
1. Handwheel: Valves other than quarter-turn types.
2. Hand Lever: Quarter-turn valves 6 inch and smaller except plug valves.
3. Wrench: Plug valves with square heads.

D. Insulated Piping Valves: With 2 inch stem extensions and the following features:
1. Gate Valves: Rising stem.
2. Ball Valves: Extended operating handle of non-thermal-conductive material, and
protective sleeve that allows operation of valve without breaking the vapor seal or
disturbing insulation.

E. Valve-End Connections:
1. Threaded End Valves: ASME B1.20.1.
2. Flanges on Iron Valves: ASME B16.1 for flanges on iron valves.
3. Pipe Flanges and Flanged Fittings 1/2 inch through 24 inch: ASME B16.5.
4. Solder Joint Connections: ASME B16.18.
5. Grooved End Connections: AWWA C606.

F. General ASME Compliance:
1. Ferrous Valve Dimensions and Design Criteria: ASME B16.10 and ASME B16.34.
2. Solder-joint Connections: ASME B16.18.
3. Building Services Piping Valves: ASME B31.9.

G.  Potable Water Use:
1. Certified: Approved for use in compliance with NSF 61 and NSF 372.
2. Lead-Free Certified: Wetted surface material includes less than 0.25 percent lead
content.

H.  Valve Bypass and Drain Connections: MSS SP-45.

L Source Limitations: Obtain each valve type from a single manufacturer.

2.03 BRASS, BALL VALVES

A.  Two Piece, Full Port with Brass Trim and Female Thread, Male thread, or Solder Connections:
Comply with MSS SP-110.

WSP Rating: 150 psi.

WOG Rating: 600 psi.

Body: Forged brass.

Seats: PTFE.
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Stem: Brass.

Ball: Chrome-plated brass.

Operator: Lockable handle and memory stop.

Manufacturers:

Apollo Valves: www.apollovalves.com/#sle.

Effebi; Gladiator: www.effebi.com/#sle.

FNW; 410A: www.fnw.com/#sle.

Kitz Corporation of America; #868: www.kitzus-kca.com/#sle.
Substitutions: See Section 016000 - Product Requirements.
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B.  Two Piece, Full Port with Press Connections:

WOG Rating: 250 psi.

Body: Forged brass.

Seats: EPDM.

Ball: Chrome-plated brass.

Blow-out Proof Stem: Forged brass.

Operator: Provide lockable handle.

Maximum Service Temperature: 250 degrees F.
Manufacturers:

a. Effebi; Gladiator Press: www.effebi.com/#sle.
b. FNW; 430: www.fhw.com/#sle.

c. Substitutions: See Section 016000 - Product Requirements.

NN R LD

2.04 BRONZE, BALL VALVES

A.  General:
1. Fabricate from dezincification resistant material.
2. Copper alloys containing more than 15 percent zinc are not permitted.

B. One Piece, Reduced Port with Bronze Trim:

Comply with MSS SP-110.

WSP Rating: 400 psi.

CWP Rating: 600 psi.

Body: Bronze.

End Connections: Pipe press.

Seats: PTFE.

Manufacturers:

a. Substitutions: See Section 016000 - Product Requirements.
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C. Two Piece, Full Port with Bronze Trim:

Comply with MSS SP-110.

WSP Rating: 150 psi.

WOG Rating: 600 psi.

Body: Forged bronze or dezincified-brass alloy.
Ends Connections: Pipe thread or solder.

Seats: PTFE.

Stem: Bronze, blowout proof.

Ball: Chrome plated brass.

Manufacturers:

Voo kW=
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a. Apollo Valves: www.apollovalves.com/#sle.
b. FNW; X450: www.fnw.com/#sle.
c. Substitutions: See Section 016000 - Product Requirements.

2.05 IRON, BALL VALVES
A. Class 125, Full Port, Stainless Steel Trim:
1. Comply with MSS SP-72.
2. CWP Rating: 200 psi.
3. Body: ASTM A536 Grade 65-45-12, ductile iron.
4. End Connections: Flanged.
5. Seats: PTFE.
6. Operator: Lever with locking handle.
7. Manufacturers:
a. Apollo Valves: www.apollovalves.com/#sle.
b. FNW: www.faw.com/#sle.
c. Substitutions: See Section 016000 - Product Requirements.
2.06 BRONZE, LIFT CHECK VALVES
A.  General:
1. Fabricate from dezincification resistant material.
2. Copper alloys containing more than 15 percent zinc are not permitted.
B.  Class 125:
1. Comply with MSS SP-80, Type 1, Metal Disc to Metal Seat and Type 2, Nonmetallic
Disc to Metal Seat.
2. CWP Rating: 200 psi.
3. Design: Vertical flow.
4. Body: Comply with ASTM B61 or ASTM B62, bronze.
5. End Connections: Threaded.
6. Disc (Type 1): Bronze.
2.07 BRASS, INLINE CHECK VALVES
A.  Class 150:
1. WOG Rating: 200 psi.
2. Maximum Service Temperature: 250 degrees F.
3. Body: Forged brass.
4, Disc: Forged brass.
5. Seal: PTFE, bubble-tight.
6. End Connections: Press.
7. Manufacturers:
a. FNW; X431: www.faw.com/#sle.
b. Substitutions: See Section 016000 - Product Requirements.
2.08 BRASS, HORIZONTAL SWING CHECK VALVES
A.  Class 125, Threaded End Connections:
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WOG Rating: 200 psi.

Body: Forged brass.

Disc: Forged brass.

Hinge-Pin, Screw, and Cap: Forged brass.

Manufacturers:

a. Substitutions: See Section 016000 - Product Requirements.

kW=

B. Class 125, Press End Connections:
1 WOG Rating: 200 psi.
2 Body: Forged brass.
3. Disc: Forged brass.
4 Hinge-Pin, Screw, and Cap: Forged brass.
5 Manufacturers:
a. Substitutions: See Section 016000 - Product Requirements.

2.09 BRONZE, SWING CHECK VALVES

A.  General:

1. Fabricate from dezincification resistant material.

2. Copper alloys containing more than 15 percent zinc are not permitted.
B. Class 125:

1. Pressure and Temperature Rating: MSS SP-80, Type 3.

2. Design: Y-pattern, horizontal or vertical flow.

3. WOG Rating: 200 psi.

4. Body: Bronze, ASTM B62.

5. End Connections: Threaded.

6. Disc: Bronze.

7. Manufacturers:

a. Substitutions: See Section 016000 - Product Requirements.

2.10 BRONZE, GATE VALVES

A.  General:
1. Fabricate from dezincification resistant material.
2. Copper alloys containing more than 15 percent zinc are not permitted.

B.  Rising Stem or OS&Y:

1. Pressure-Temperature Range: MSS SP-80, Type 1.
2. Body: ASTM B62, bronze with integral seat and screw-in bonnet.
3. End Connections: Threaded or solder.
4. Stem: Bronze.
5. Disc: Solid wedge; bronze.
6. Packing: Asbestos free.
7. Handwheel Operator: Malleable iron.
8. Manufacturers:
a. Apollo Valves: www.apollovalves.com/#sle.
b. FNW; 1221, Federal: www.faw.com/#sle.
c. Substitutions: See Section 016000 - Product Requirements.
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2.11

2.12

IRON, GATE VALVES

Bolted Bonnet: OS&Y; Rising Stem:

Pressure and Temperature Rating: MSS SP-70, Type L.
Class 125: WOG Rating; 200 psi.

Body: ASTM A126, gray iron with bolted bonnet.
End Connections: Flanged.

Trim: Bronze.

Disc: Solid wedge.

Packing and Gasket: Asbestos free.

Manufacturers:

a. Apollo Valves: www.apollovalves.com/#sle.

b. FNW; 651B: www.fnw.com/#sle.

c. Substitutions: See Section 016000 - Product Requirements.

Sl AN Gl ol e

BRONZE, GLOBE VALVES

General:
1. Fabricate from dezincification resistant material.
2. Copper alloys containing more than 15 percent zinc are not permitted.

Class 125 and Class 250:

1. Class 125:

a. WOG Rating: 200 psi.

b. WSP Rating: 125 psi, saturated.
Class 250: WOG Rating; 300 psi.
Comply with MSS SP-80, Type 1.
Body: ASTM B62, bronze with integral seat and screw-in bonnet.
End Connections: Threaded or solder.
Bonnet: NRS; Non-rising Stem.
Non-Rising Stem: Bronze.

Disc: PTFE.

Packing: Asbestos free.

0. Handwheel Operator: Malleable iron.

=0 0N L AW

PART 3 EXECUTION

3.01 EXAMINATION
A.  Discard all packing materials and verify that valve interior, including threads and flanges are
completely clean without signs of damage or degradation that could result in leakage.
B.  Verify valve parts to be fully operational in all positions from closed to fully open.
C. Confirm gasket material to be suitable for the service, to be of correct size, and without defects
that could compromise effectiveness.
D.  Should valve is determined to be defective, replace with new valve.
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3.02 INSTALLATION

A.  Provide unions or flanges with valves to facilitate equipment removal and maintenance while
maintaining system operation and full accessibility for servicing.

B.  Provide separate valve support as required and locate valve with stem at or above center of
piping, maintaining unimpeded stem movement.

C.  Install check valves where necessary to maintain direction of flow as follows:

1. Swing Check: Install horizontal maintaining hinge pin level.

END OF SECTION

General-Duty Valves for Plumbing
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SECTION 220529 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT

PART 1 GENERAL

1.01 Section Includes
A.  Prefabricated trapeze-framed systems.
B. Strut systems for pipe or equipment support.
C.  Beam clamps.
D.  Pipe hangers.
E. Pipe supports, guides, shields, and saddles.
F. Seismic bracing hardware.
G.  Anchors and fasteners.
1.02 Related Requirements
A.  Section 033000 - Cast-in-Place Concrete: Concrete equipment pads.
B.  Section 055000 - Metal Fabrications.
1.03 Reference Standards
A.  ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2017.
B.  ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2023.
C. ASTM A181/A181M - Standard Specification for Carbon Steel Forgings, for General-Purpose
Piping; 2023.
D. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.
ASTM A47/A47M - Standard Specification for Ferritic Malleable Iron Castings; 1999, with
Editorial Revision (2022).
F. ASTM A283/A283M - Standard Specification for Low and Intermediate Tensile Strength
Carbon Steel Plates; 2018.
G. ASTM A395/A395M - Standard Specification for Ferritic Ductile Iron Pressure-Retaining
Castings for Use at Elevated Temperatures; 1999 (Reapproved 2022).
H.  ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.
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L ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability,
and Ultra-High Strength; 2023.

J. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel;
2023.

K.  ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023d.

L.  ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor
Transmission Rate of Materials; 2023.

M. FM (AG) - FM Approval Guide; Current Edition.
MFMA-4 - Metal Framing Standards Publication; 2004.

O.  MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,
Application, and Installation; 2018, with Amendment (2019).

UL (DIR) - Online Certifications Directory; Current Edition.

Q. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current
Edition, Including All Revisions.

1.04 Administrative Requirements
A.  Coordination:

1. Coordinate sizes and arrangement of supports and bases with the actual equipment and
components to be installed.

2. Coordinate the work with other trades to provide additional framing and materials
required for installation.

3. Coordinate compatibility of support and attachment components with mounting surfaces
at the installed locations.

4. Coordinate the arrangement of supports with ductwork, piping, equipment and other
potential conflicts installed under other sections or by others.

5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain

direction before proceeding with work.

B. Sequencing:
1. Do not install products on or provide attachment to concrete surfaces until concrete has
fully cured in accordance with Section 033000.

1.05 Submittals
A.  See Section 013000 - Administrative Requirements for submittal procedures.

B.  Product Data: Provide manufacturer's standard catalog pages and data sheets for metal channel
(strut) framing systems, nonpenetrating rooftop supports, post-installed concrete and masonry
anchors, and thermal insulated pipe supports.

Hangers and Supports for
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1.06

1.07

A.

Quality Assurance

Comply with applicable building code.

Delivery, Storage, and Handling

Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2 PRODUCTS

2.01

2.02

2.03

WTJX Radio Station USVI 220529 -3

General Requirements

Provide required hardware to hang or support piping, equipment, or fixtures with related
accessories as necessary to complete installation of plumbing work.

Provide hardware products listed, classified, and labeled as suitable for intended purpose.

Materials for Metal Fabricated Supports: Comply with Section 055000.

1. Zinc-Plated Steel: Electroplated in accordance with ASTM B633 unless stated otherwise.

2. Galvanized Steel: Hot-dip galvanized in accordance with ASTM A123/A123M or
ASTM A153/A153M unless stated otherwise.

Corrosion Resistance: Use corrosion-resistant metal-based materials fully compatible with
exposed piping materials and suitable for the environment where installed.

Prefabricated Trapeze-Framed Systems

Prefabricated Trapeze-Framed Metal Strut Systems:

1. MFMA-4 compliant, pre-fabricated, MSS SP-58 Type 59 continuous-slot metal strut
channel with associated tracks, fittings, and related accessories.

2. MFMA-4 compliant, prefabricated, side-loading continuous-slot metal strut channel
bracket with associated tracks, fittings, and related accessories.

3. Strut Channel or Bracket Material:

4. Accessories: Provide bracket covers, cable basket clips, cable tray clips, clamps, conduit
clamps, fire-retarding brackets, j-hooks, protectors, and vibration dampeners.

Strut Systems for Pipe or Equipment Support

Strut Channels:

1. ASTM A653/A653M galvanized steel bracket with clamps for surface mounting of
piping or plumbing equipment support.

2. Channel or Bracket Kits: Include rods, brackets, end-fixed fittings, covers, clips, and
other related hardware required to complete sectional trapeze section for piping or other
support.

Hanger Rods:
1. Threaded zinc-plated steel unless otherwise indicated.

Channel Nuts:

Hangers and Supports for
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1. Provide carbon steel channel nut with epoxy copper or zinc finish and long, regular, or
short spring as indicated on drawings.

2.04 Beam Clamps
A.  MSS SP-58 types 19 through 23, 25 or 27 through 30 based on required load.
B.  Provide clamps with hardened steel cup-point set screws and lock-nuts for anchoring in place.
C.  Material: ASTM A395/A395M ductile iron, ASTM A36/A36M carbon steel, ASTM
A47/A47M malleable iron, ASTM A181/A181M forged steel, or ASTM A283/A283M steel.
2.05 Pipe Hangers
A.  Band Hangers, Adjustable:

I. MSS SP-58 type 7 or 9, zinc-plated ASTM A1011/A1011M steel or ASTM

A653/A653M carbon steel.
B.  J-Hangers, Adjustable:

1. MSS SP-58 type 5, zinc-plated ASTM A1011/A1011M steel or ASTM A653/A653M
carbon steel.

C.  Swivel Ring Hangers, Adjustable:

1. MSS SP-58 type 10, epoxy-painted, zinc-colored.

2. Material: ASTM A395/A395M ductile iron, ASTM A36/A36M carbon steel, ASTM
A47/A47M malleable iron, ASTM A181/A181M forged steel, or ASTM A283/A283M
steel.

3. FM (AG) and UL (DIR) listed for specific pipe size runs and loads.

D.  Clevis Hangers, Adjustable:

1. Copper Tube: MSS SP-58 type 1, epoxy-plated copper.

2. Felt-Lined: MSS SP-58 type 1, zinc-plated, silicone-free carbon steel.

3. Light-Duty: MSS SP-58 type 1, zinc-colored, epoxy plated.

4. Standard-Duty: MSS SP-58 type 1, zinc-colored, epoxy plated.

E. Nonmetallic Pipe Hangers:
1. CPVC fabricated, snap-action hanger for pendant or sidewall applications.
2.06 Pipe Clamps
A.  Riser Clamps:

1. For insulated pipe runs, provide two bolt-type clamps designed for installation under
insulation.

2. MSS SP-58 type 1 or 8, carbon steel or steel with epoxy plated, plain, stainless steel, or
zinc plated finish.

3. UL (DIR) listed: Pipe sizes 1/2 to 8 inch.

B.  Extension Split Pipe Clamp:

1. MSS SP-58 type 12, hinged split ring and yoke roller hanger with epoxy copper or plain
finish.

2. Material: ASTM A47/A47M malleable iron or ASTM A36/A36M carbon steel.
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3. Provide hanger rod and nuts of the same type and material for a given pipe run.
4, Provide coated or plated hangers to isolate steel hangers from dissimilar metal tube or

pipe.
Offset Pipe Clamps: Double-leg design two-piece pipe clamp.

D.  Strut Clamps:
1. Pipe Clamp: Two-piece rigid, universal, or outer diameter type, carbon steel with epoxy
copper or zinc finish.

E. Insulation Coupling:
1. Two bolt-type clamps designed for installation under insulation.
2. Material: Carbon steel with epoxy copper or zinc finish.

2.07 Pipe Supports, Guides, Shields, and Saddles

A.  Dielectric Barriers: Provide between metallic supports and metallic piping and associated items
of dissimilar type; acceptable dielectric barriers include rubber or plastic sheets or coatings
attached securely to pipe or item.

B. Stanchions:

1. Material: Malleable iron, ASTM A47/A47M; or carbon steel, ASTM A36/A36M.

2. Provide coated or plated saddles to isolate steel hangers from dissimilar metal tube or
pipe.

C. U-Bolts:
1. MSS SP-58 type 24, carbon steel u-bolt for pipe support or anchoring.
D.  Intermediate Anchors and Pipe Alignment Guides:
1. Pipe Sizes 6 inch and Smaller: Minimum clearance of 0.16 inch.
2. Use pipe clamps with oversize pipe sleeve that provides clearance around pipe.
E.  Pipe Alignment Guides:
1. Pipe Sizes 8 inch and Smaller: Spider or sleeve type.
F. Pipe Shields for Insulated Piping:
L. MSS SP-58 type 40, ASTM A1011/A1011M steel or ASTM A653/A653M carbon steel.
2. General Construction and Requirements:
a. Surface Burning Characteristics: Comply with ASTM E84 or UL 723.
b. Shields Material: UV-resistant polypropylene with glass fill.
c. Maximum Insulated Pipe Outer Diameter: 12-5/8 inch.
d. Service Temperature: Minus 40 to 178 degrees F.
e. Pipe shields to be provided at hanger, support, and guide locations on pipe
requiring insulation or additional support.
G.  Pipe Supports:

1. Material: ASTM A395/A395M ductile iron, ASTM A36/A36M carbon steel, ASTM
A47/A47M malleable iron, ASTM A181/A181M forged steel, or ASTM A283/A283M
steel.

2. Liquid Temperatures Up to 122 degrees F:

a. Overhead Support: MSS SP-58 types 1, 3 through 12 clamps.
b. Support From Below: MSS SP-58 types 35 through 38.
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2.08

2.09

3. Operating Temperatures from 122 to 446 degrees F:
a. Overhead Support: MSS SP-58 type 1 or 3 through 12 clamps with appropriate
saddle of MSS SP-58 type 40 for insulated pipe.
b. Roller Chair: MSS SP-58 types 41 or 43 through 46 roller chair support with
appropriate saddle of MSS SP-58 type 39 for insulated pipe.
c. Sliding Support: MSS SP-58 types 35 through 38.

Pipe Supports, Thermal Insulated:

1. General Requirements:
a. Insulated pipe supports to be provided at hanger, support, and guide locations on
pipe requiring insulation or additional support.
b. Surface Burning Characteristics: Flame spread index/smoke developed index of

5/30, maximum, when tested in accordance with ASTM E84 or UL 723.
c. Provide pipe supports for 1/2 to 30 inch iron pipes.
d. Insulation inserts to consist of rigid phenolic foam insulation surrounded by 360
degree, PVC jacketing.
2. PVC Jacket:

a. Pipe insulation protection shields to be provided with ball bearing hinge and
locking seam.

b. Moisture Vapor Transmission: 0.0071 perm inch, when tested in accordance with
ASTM E96/E96M.

c. Minimum Thickness: 60 mil, 0.06 inch.

Seismic Bracing Hardware

Cable Suspension Systems:

I. Strut channel or bracket-fitted fitting with locking mechanism for pipe or equipment
suspension using cable wires extended to surface-mounted end-fixing fittings.
2. Provide cable wire and end-fixing as required to hold minimum weight of 120 Ib.

Anchors and Fasteners

Unless otherwise indicated and where not otherwise restricted, use the anchor and fastener types
indicated for the specified applications.

Concrete: Use preset concrete inserts, expansion anchors, or screw anchors.
Solid or Grout-Filled Masonry: Use expansion anchors or screw anchors.

Preset Concrete Inserts: Continuous metal strut channel and spot inserts specifically designed
to be cast in concrete ceilings, walls, and floors.

1. Channel Material: Use galvanized steel.

2. Manufacturer: Same as manufacturer of metal strut channel framing system.

PART 3 EXECUTION

3.01 Examination
A.  Verify that field measurements are as indicated.
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B.  Verify that mounting surfaces are ready to receive support and attachment components.

C.  Verify that conditions are satisfactory for installation prior to starting work.

3.02 Installation
A.  Install products in accordance with manufacturer's instructions.

B.  Provide independent support from building structure. Do not provide support from piping,
ductwork, conduit, or other systems.

C.  Unless specifically indicated or approved by Architect, do not provide support from suspended
ceiling support system or ceiling grid.

D.  Unless specifically indicated or approved by Architect, do not provide support from roof deck.

Do not penetrate or otherwise notch or cut structural members without approval of Structural
Engineer.

F. Provide thermal insulated pipe supports complete with hangers and accessories. Install thermal
insulated pipe supports during the installation of the piping system.

G.  Equipment Support and Attachment:

1. Use metal fabricated supports or supports assembled from metal channel (strut) to
support equipment as required.

2. Use metal channel (strut) secured to studs to support equipment surface-mounted on
hollow stud walls when wall strength is not sufficient to resist pull-out.

3. Use metal channel (strut) to support surface-mounted equipment in wet or damp locations
to provide space between equipment and mounting surface.

4. Unless otherwise indicated, mount floor-mounted equipment on properly sized 4 inch
high concrete pad constructed in accordance with Section 033000.

5. Securely fasten floor-mounted equipment. Do not install equipment such that it relies on

its own weight for support.

H.  Preset Concrete Inserts: Use manufacturer-provided closure strips to inhibit concrete seepage
during concrete pour.

L Secure fasteners according to manufacturer's recommended torque settings.

J. Remove temporary supports.

END OF SECTION

Hangers and Supports for
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SECTION 220548 - VIBRATION AND SEISMIC CONTROLS FOR PLUMBING PIPING AND
EQUIPMENT

PART 1 GENERAL

1.01 Section Includes
A.  Vibration isolation requirements.
B.  Seismic control requirements.
C.  Vibration-isolated equipment support bases.
D.  Vibration isolators.

1.02 Related Requirements

A. Section 033000 - Cast-in-Place Concrete.

1.03 Definitions

A.  Plumbing Component: Where referenced in this section in regards to seismic controls, applies
to any portion of the plumbing system subject to seismic evaluation in accordance with
applicable codes, including distributed systems (e.g., piping).

B. Seismic Restraint: Structural members or assemblies of members or manufactured elements
specifically designed and applied for transmitting seismic forces between components and the
seismic force-resisting system of the structure.

1.04 Reference Standards

FEMA 412 - Installing Seismic Restraints for Mechanical Equipment; 2014.
FEMA 413 - Installing Seismic Restraints for Electrical Equipment; 2004.
FEMA 414 - Installing Seismic Restraints for Duct and Pipe; 2004.

FEMA E-74 - Reducing the Risks of Nonstructural Earthquake Damage; 2012.

m o a0 w »

SMACNA (SRM) - Seismic Restraint Manual Guidelines for Mechanical Systems; 2008.

1.05 Administrative Requirements

A. Coordination:

1. Coordinate selection and arrangement of vibration isolation and/or seismic control
components with the actual equipment to be installed.
2. Coordinate the work with other trades to provide additional framing and materials

required for installation.

Vibration and Seismic Controls for
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3. Coordinate compatibility of support and attachment components with mounting surfaces
at the installed locations.

4. Seismic Controls:
a. Coordinate the arrangement of seismic restraints with piping, conduit, equipment,
and other potential conflicts installed under other sections or by others.
b. Coordinate the work with other trades to accommodate relative positioning of
essential and nonessential components in consideration of seismic interaction.
5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain

direction before proceeding with work.

B.  Sequencing:
1. Do not install products on or provide attachment to concrete surfaces until concrete has
fully cured in accordance with Section 033000.

1.06 Submittals
A.  See Section 013000 - Administrative Requirements for submittal procedures.

B.  Product Data: Provide manufacturer's standard catalog pages and data sheets for products,
including materials, fabrication details, dimensions, and finishes.
1. Vibration Isolators: Include rated load capacities and deflections; include information on
color coding or other identification methods for spring element load capacities.
2. Seismic Controls: Include seismic load capacities.

C.  Shop Drawings - Vibration Isolation Systems:
1. Include dimensioned plan views and sections indicating proposed arrangement of
vibration isolators; indicate equipment weights and static deflections.

D.  Shop Drawings - Seismic Controls:
1. Include dimensioned plan views and sections indicating proposed plumbing component
locations and distributed system routing, with locations and details of gravity supports
and seismic restraints and associated attachments.

2. Identify anchor manufacturer, type, minimum embedment, minimum spacing, minimum
member thickness, and minimum edge distance requirements.

3. Indicate proposed arrangement of distributed system trapeze support groupings.

4. Indicate proposed locations for distributed system flexible fittings and/or connections.

5. Indicate locations of seismic separations where applicable.

PART 2 PRODUCTS

2.01 Vibration Isolation Requirements

A.  Design and provide vibration isolation systems to reduce vibration transmission to supporting
structure from vibration-producing plumbing equipment and/or plumbing connections to
vibration-isolated equipment.

B.  Comply with applicable general recommendations of ASHRAE (HVACA), where not in
conflict with other specified requirements:

C. General Requirements:
1. Select vibration isolators to provide required static deflection.
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2. Select vibration isolators for uniform deflection based on distributed operating weight of
actual installed equipment.

D.  Equipment Isolation:
1. Equipment Type: Floor Mounted.
a. Location: Indoor.
b. Mounting: Vibration-isolated concrete inertia base.
E. Piping Isolation:
1. Provide vibration isolators for piping supports:
a. Located in equipment rooms.
b. Located within 50 feet of connected vibration-isolated equipment and pressure-
regulating valve (PRV) stations.
c. For piping over 2 inch located below or within 50 feet of noise-sensitive areas
indicated.

2. Suspended Piping, Nonseismic Applications: Use resilient material isolator hangers,
spring isolator hangers, or combination resilient material/spring isolator hangers.

3. Use modular seal or approved resilient material where vibration-isolated piping
penetrates building elements (e.g., walls, floors) arranged to prevent vibration
transmission to structure.

2.02 Seismic Control Requirements
A.  Design and provide plumbing component restraints, supports, and attachments suitable for
seismic loads determined in accordance with applicable codes, as well as gravity and operating
loads and other structural design considerations of the installed location. Consider wind loads
for outdoor plumbing components.
B.  Seismic Design Criteria: Obtain from project Structural Engineer of Record.
C. Seismic Restraints:

1. Provide seismic restraints for plumbing components except where exempt according to
applicable codes and specified seismic design criteria, as approved by authorities having
jurisdiction.

2. Comply with applicable general recommendations of the following, where not in conflict
with applicable codes, seismic design criteria, or other specified requirements:

a. FEMA 412.

b. FEMA 413.

c. FEMA 414.

d. FEMA E-74.

e. SMACNA (SRM).

3. Seismic restraint capacities to be verified by a Nationally Recognized Testing Laboratory
(NRTL) or certified by an independent third-party registered professional engineer
acceptable to authorities having jurisdiction.

D.  Seismic Attachments:

1. Attachments to be bolted, welded, or otherwise positively fastened without consideration
of frictional resistance produced by the effects of gravity.

2. Post-Installed Concrete and Masonry Anchors: Evaluated and recognized by ICC
Evaluation Service, LLC (ICC-ES) or qualified evaluation service acceptable to
authorities having jurisdiction for compliance with applicable building code, and
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qualified for seismic applications; concrete anchors to be qualified for installation in both
cracked and uncracked concrete.

3. Do not use power-actuated fasteners.

4. Do not use friction clips (devices that rely on mechanically applied friction to resist
loads). Beam clamps may be used for supporting sustained loads where provided with
restraining straps.

5. Comply with anchor minimum embedment, minimum spacing, minimum member
thickness, and minimum edge distance requirements.

6. Concrete Housekeeping Pads:

a. Increase size of pad as required to comply with anchor requirements.
b. Provide pad reinforcement and doweling to ensure integrity of pad and connection
and to provide adequate load path from pad to supporting structure.

E. Seismic Interactions:
L. Include provisions to prevent seismic impact between plumbing components and other
structural or nonstructural components.
2. Include provisions such that failure of a component, either essential or nonessential, does
not cause the failure of an essential component.
F. Seismic Relative Displacement Provisions:
1. Use suitable fittings or flexible connections to accommodate:
a. Relative displacements at connections between components, including distributed
systems (e.g., piping); do not exceed load limits for equipment utility connections.
b. Relative displacements between component supports attached to dissimilar parts of
structure that may move differently during an earthquake.
c. Design displacements at seismic separations.
d. Anticipated drifts between floors.
2.03 Vibration Isolators
A.  General Requirements:
1. Resilient Materials for Vibration Isolators: Oil, ozone, and oxidant resistant.
B.  Vibration Isolators for Nonseismic Applications:
1. Resilient Material Isolator Pads:
a. Description: Single or multiple layer pads utilizing elastomeric (e.g., neoprene,
rubber) or fiberglass isolator material.
b. Pad Thickness: As required for specified minimum static deflection; minimum
0.25 inch thickness.
c. Multiple Layer Pads: Provide bonded, galvanized sheet metal separation plate
between each layer.
2.04 Acoustical and Vibration [solators
A.  General Requirements:
1. Acoustical Isolation System: Through-stud isolators, pipe clamps, riser clamp pads,
neoprene and felt lining material and associated support brackets.
. . Vibrati d Seismic Controls f
WTJX Radio Station USVI 220548 - 4 Dration anc SeIsmic LorTro’s for

Plumbing Piping and Equipment



PART 3 EXECUTION

3.01

3.02

Examination
Verify that field measurements are as shown on the drawings.

Verify that mounting surfaces are ready to receive vibration isolation and/or seismic control
components and associated attachments.

Verify that conditions are satisfactory for installation prior to starting work.

Installation
Install products in accordance with manufacturer's instructions.

Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES)
evaluation report conditions of use where applicable.

Secure fasteners according to manufacturer's recommended torque settings.

Install flexible piping connections to provide sufficient slack for vibration isolation and/or
seismic relative displacements as indicated or as required.

Vibration Isolation Systems:

1. Clean debris from beneath vibration-isolated equipment that could cause short-circuiting
of isolation.

2. Use elastomeric grommets for attachments where required to prevent short-circuiting of
isolation.

3. Adjust isolators to be free of isolation short circuits during normal operation.

4. Do not overtighten fasteners such that resilient material isolator pads are compressed
beyond manufacturer's maximum recommended deflection.

Seismic Controls:
1. Provide specified snubbing element air gap; remove any factory-installed spacers, debris,
or other obstructions.
2. Use only specified components, anchorage, and hardware evaluated by seismic design.
Comply with conditions of seismic certification where applicable.
3. Where mounting hole diameter exceeds bolt diameter by more than 0.125 inch, use epoxy
grout, elastomeric grommet, or welded washer to reduce clearance to 0.125 inch or less.
4, Equipment with Sheet Metal Housings:
a. Use Belleville washers to distribute stress over a larger surface area of the sheet
metal connection interface as approved by manufacturer.
b. Attach additional steel as approved by manufacturer where required to transfer
loads to structure.
c. Where mounting surface is irregular, do not shim housing; reinforce housing with
additional steel as approved by manufacturer.
5. Concrete Housekeeping Pads:
a. Size in accordance with seismic design to meet anchor requirements.

Vibration and Seismic Controls for
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b. Install pad reinforcement and doweling in accordance with seismic design to
ensure integrity of pad and associated connection to slab.

END OF SECTION

Vibration and Seismic Controls for
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SECTION 220553 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1 GENERAL

1.01 SECTION INCLUDES
A.  Tags.

B.  Pipe markers.

1.02 RELATED REQUIREMENTS

A.  Section 099123 - Interior Painting: Identification painting.

1.03 REFERENCE STANDARDS
A.  ASME A13.1 - Scheme for the Identification of Piping Systems; 2023.

PART 2 PRODUCTS

2.01 PLUMBING COMPONENT IDENTIFICATION GUIDELINE

A.  Tags:
1. Piping: 3/4 inch diameter and smaller.
2. Manual operated and automated control valves.

B.  Pipe Markers: 3/4 inch diameter and higher.

2.02 TAGS

A.  Flexible: Vinyl with engraved black letters on light contrasting background color with up to
three lines of text. Minimum tag size 1-1/2 inch in diameter.

B.  Metal: Brass, 19 gauge 1-1/2 inch in diameter with smooth edges, blank, smooth edges, and
corrosion-resistant ball chain. Up to three lines of text.

2.03 PIPE MARKERS

A.  Flexible Marker: Factory fabricated, semi-rigid, preformed to fit around pipe or pipe covering;
minimum information indicating flow direction arrow and identification of fluid conveyed.

B.  Flexible Tape Marker: Flexible, vinyl film tape with pressure-sensitive adhesive backing and
printed markings.

C. Identification Scheme, ASME A13.1:
L. Primary: External Pipe Diameter, Uninsulated or Insulated.
a. 3/4 to 1-1/4 inches: Use 8 inch field-length with 1/2 inch text height.
b. 1-1/2 to 2 inches: Use 8 inch field-length with 3/4 inch text height.

Identification for Plumbing Piping
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c. 2-1/2 to 6 inches: Use 12 inch field-length with 1-1/4 inch text height.

2. Secondary: Color scheme per fluid service.
a. Water; Potable, Cooling, Boiler Feed, and Other: White text on green
background.
3. Tertiary: Other Details.
a. Directional flow arrow.

PART 3 EXECUTION

3.01 PREPARATION
A.  Degrease and clean surfaces to receive identification products.

B.  Prepare surfaces for stencil painting, see Section 099123.

3.02 INSTALLATION
Install tags in clear view and align with axis of piping
Install plastic pipe markers in accordance with manufacturer's instructions.

Install plastic tape pipe marker around pipe in accordance with manufacturer's instructions.

o 0w »

Apply ASME A13.1 Pipe Marking Rules:

1. Place pipe marker adjacent to changes in direction.

2 Place pipe marker adjacent each valve port and flange end.

3. Place pipe marker at both sides of floor and wall penetrations.
4 Place pipe marker every 25 to 50 feet interval of straight run.

END OF SECTION

Identification for Plumbing Piping
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SECTION 220719 - PLUMBING PIPING INSULATION

PART 1 GENERAL

1.01

T m Y Nw p

1.02

1.03

SECTION INCLUDES

Cellular glass insulation.

Flexible elastomeric cellular insulation.
Glass fiber insulation.

Polyethylene insulation.

Weather barrier coatings.

Jacketing and accessories.

RELATED REQUIREMENTS

Section 078400 - Firestopping.

REFERENCE STANDARDS

ASTM B209/B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and
Plate; 2021a.

ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal
Transmission Properties by Means of the Guarded-Hot-Plate Apparatus; 2019, with Editorial
Revision (2023).

ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular
Thermal Insulation in Sheet and Tubular Form; 2023.

ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation; 2022a.
ASTM C552 - Standard Specification for Cellular Glass Thermal Insulation; 2022.

ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic
Stainless Steel; 2008 (Reapproved 2023).

ASTM C1423 - Standard Guide for Selecting Jacketing Materials for Thermal Insulation; 2021.

ASTM D1056 - Standard Specification for Flexible Cellular Materials—Sponge or Expanded
Rubber; 2020.

ASTM D5590 - Standard Test Method for Determining the Resistance of Paint Films and
Related Coatings to Fungal Defacement by Accelerated Four-Week Agar Plate Assay; 2017
(Reapproved 2021).
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ASTM E&84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023d.

ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor
Transmission Rate of Materials; 2023.

SAE AMS3779 - Tape, Adhesive, Pressure-Sensitive Thermal Radiation Resistant, Aluminum
Coated Glass Cloth; 2016b.

UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current
Edition, Including All Revisions.

PART 2 PRODUCTS

2.01

2.02

2.03

2.04

REGULATORY REQUIREMENTS

Surface Burning Characteristics: Flame spread index/Smoke developed index of 25/50,
maximum, when tested in accordance with ASTM E84 or UL 723.

GLASS FIBER INSULATION

Insulation: ASTM C547 and ASTM C795; rigid molded, noncombustible.
1. K Value: ASTM C177, 0.24 at 75 degrees F.

2. Maximum Service Temperature: 850 degrees F.

3. Maximum Moisture Absorption: 0.2 percent by volume.

Insulation: ASTM C547 and ASTM C795; rigid molded, noncombustible, with wicking
material to transport condensed water to the outside of the system for evaporation to the
atmosphere.

1. K Value: ASTM C177, 0.23 at 75 degrees F.

2. Maximum Service Temperature: 220 degrees F.

3. Maximum Moisture Absorption: 0.2 percent by volume.

CELLULAR GLASS INSULATION

Insulation: ASTM C552, Type 11, Grade 6.

1. K Value: 0.35 at 100 degrees F.

2. Service Temperature Range: From 250 degrees F to 800 degrees F.
3. Water Vapor Permeability: 0.005 perm inch maximum per inch.

4, Water Absorption: 0.5 percent by volume, maximum.

POLYETHYLENE INSULATION

Insulation: Flexible closed-cell polyethylene tubing, slit lengthwise for installation, complying
with applicable requirements of ASTM D1056.

1. K Value: ASTM C177; 0.25 at 75 degrees F.

2. Maximum Service Temperature: 200 degrees F.

3. Density: 2 pcf.

4 Maximum Moisture Absorption: 1.0 percent by volume.
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2.05

2.06

2.07

5. Moisture Vapor Permeability: 0.05 perm inch, when tested in accordance with ASTM
E96/E96M.
6. Connection: Contact adhesive.

FLEXIBLE ELASTOMERIC CELLULAR INSULATION

Insulation: Preformed flexible elastomeric cellular rubber insulation complying with ASTM
C534/C534M Grade 1; use molded tubular material wherever possible.

1. Minimum Service Temperature: Minus 40 degrees F.
2. Maximum Service Temperature: 220 degrees F.
3. Connection: Waterproof vapor barrier adhesive.

Elastomeric Foam Adhesive: Air dried, contact adhesive, compatible with insulation.

Weather Barrier: Air dried, contact adhesive, compatible with insulation and ASTM Eg&84
compliant.

WEATHER BARRIER COATINGS

Weather-Resistive Barrier Coating: Fire-resistive, UV resistant, water-based mastic for use

over closed cell polyethylene and polyurethane foam insulation; applied with glass fiber or

synthetic reinforcing mesh.

1. Surface Burning Characteristics: Flame spread index of 25 or less, smoke developed
index of 450 or less, Class A, when tested in accordance with ASTM E&4.

2. Water Vapor Permeance: Greater than 1.0 perm in accordance with ASTM E96/E96M.

3. Resistance to Fungal Growth: No growth when tested in accordance with ASTM D5590.

JACKETING AND ACCESSORIES

PVC Plastic Jacket:

1. Jacket: One piece molded type fitting covers and sheet material, off-white color.
a. Minimum Service Temperature: 0 degrees F.
b. Maximum Service Temperature: 150 degrees F.
c. Moisture Vapor Permeability: 0.002 perm inch, maximum, when tested in

accordance with ASTM E96/E96M.
Thickness: 10 mil, 0.010 inch.
e. Connections: Brush on welding adhesive.

ABS Plastic Jacket:

Canvas Jacket: UL listed 6 0z/sq yd plain weave cotton fabric treated with dilute fire-retardant
lagging adhesive.

Aluminum Jacket:
I. Comply with ASTM B209/B209M, Temper H14, minimum thickness of 0.016 inch with
factory-applied polyethylene and kraft paper moisture barrier on the inside surface.

Aluminum-Foil Laminate Jacket:
1. Factory-applied, pressure sensitive adhesive jacketing on paper release liner.

Reinforced Tape:
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1. FSK tape suitable for sealing seams between insulation, insulated pipe bends, and fittings
resulting in a tight, smooth surface without wrinkles.

2. Comply with UL 723 or ASTM E84.

3. Moisture Vapor Permeability: 0.00 perm inch, when tested in accordance with ASTM
E96/E96M.

PART 3 EXECUTION

3.01 EXAMINATION
A.  Verify that piping has been tested before applying insulation materials.

B.  Verify that surfaces are clean and dry, with foreign material removed.

3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions.

B. Glass fiber insulated pipes conveying fluids below ambient temperature:

1. Provide vapor barrier jackets, factory-applied or field-applied. Secure with self-sealing
longitudinal laps and butt strips with pressure-sensitive adhesive. Secure with outward
clinch expanding staples and vapor barrier mastic.

2. Insulate fittings, joints, and valves with molded insulation of like material and thickness
as adjacent pipe. Finish with glass cloth and vapor barrier adhesive or PVC fitting
covers.

C.  For hot piping conveying fluids 140 degrees F or less, do not insulate flanges and unions at
equipment, but bevel and seal ends of insulation.

D.  Glass fiber insulated pipes conveying fluids above ambient temperature:
1. Provide standard jackets, with or without vapor barrier, factory-applied or field-applied.
Secure with self-sealing longitudinal laps and butt strips with pressure-sensitive
adhesive. Secure with outward clinch expanding staples.
2. Insulate fittings, joints, and valves with insulation of like material and thickness as
adjoining pipe. Finish with glass cloth and adhesive or PVC fitting covers.

E.  Inserts and Shields:

1. Application: Piping 1-1/2 inches diameter or larger.

2. Shields: Galvanized steel between pipe hangers or pipe hanger rolls and inserts.

3. Insert Location: Between support shield and piping and under the finish jacket.

4 Insert Configuration: Minimum 6 inches long, of same thickness and contour as
adjoining insulation; may be factory fabricated.

5. Insert Material: Hydrous calcium silicate insulation or other heavy density insulating
material suitable for the planned temperature range.

F. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations. Finish at
supports, protrusions, and interruptions. At fire separations, see Section 078400.

G.  Pipe Exposed in Mechanical Equipment Rooms or Finished Spaces (less than 10 feet above
finished floor): Finish with canvas jacket sized for finish painting.
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H.  Exterior Applications: Provide vapor barrier jacket. Insulate fittings, joints, and valves with
insulation of like material and thickness as adjoining pipe, and finish with glass mesh reinforced
vapor barrier cement. Cover with aluminum jacket with seams located on bottom side of
horizontal piping.

L Buried Piping: Provide factory fabricated assembly with inner all-purpose service jacket with
self-sealing lap, and asphalt impregnated open mesh glass fabric, with one mil, 0.001 inch thick
aluminum foil sandwiched between three layers of bituminous compound; outer surface faced
with a polyester film.

3.03 SCHEDULES

A.  Plumbing Systems:
1. Domestic Hot Water Supply:
a. Glass Fiber Insulation:
1) Pipe Size Range: <1-1/2 inch.
Thickness: 1 inch.
2) Pipe Size Range: 1-1/2 to <4 inch.
Thickness: 1.5 inch.
b. Cellular Glass Insulation:
1) Pipe Size Range: <1-1/2 inch.
Thickness: 1 inch.
2) Pipe Size Range: [ 1-1/2 to_<4 ]inch
Thickness: [1.5] inch
c. Polyethylene Insulation:
1) Pipe Size Range: <1-1/2 inch.
Thickness: 1 inch.
2) Pipe Size Range: [ 1-1/2to <4 ] inch
Thickness: [ 1.5 ]inch
d. Cellular Foam Insulation:
1) Pipe Size Range: <1-1/2 inch.
Thickness: 1 inch.
2) Pipe Size Range: [ 1-1/2 to <4] inch
Thickness: [1.5] inch
2. Domestic Hot Water Recirculation:
a. Glass Fiber Insulation:
Pipe Size Range: All sizes.
Thickness: 1 inch.
b. Polyethylene Insulation:
Pipe Size Range: All sizes.
Thickness: 1 inch.
3. Domestic Cold Water:
a. Glass Fiber Insulation:
1) Pipe Size Range: <1-1/2 inch.
Thickness: 0.5 inch.
2) Pipe Size Range:[1-1/2 to <4] inch
Thickness: [1] inch
b. Cellular Glass Insulation:
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1) Pipe Size Range: <1-1/2 inch.
Thickness: 0.5 inch.
2) Pipe Size Range: [ 1-1/2 to_<4 ]inch
Thickness: [1] inch
c. Polyethylene Insulation:
1) Pipe Size Range: <1-1/2 inch.
Thickness: 0.5 inch.
2) Pipe Size Range: [1-1/2 to <4] inch
Thickness: [1] inch
d. Cellular Foam Insulation:
1) Pipe Size Range: <1-1/2 inch.
Thickness: 0.5 inch.
2) Pipe Size Range: [ 1-1/2 to_<4 ]inch
Thickness: [1] inch

END OF SECTION
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SECTION 220719.11 - UNDER-LAVATORY PIPE AND SUPPLY COVERS - PLUMBEREX
PART 1 GENERAL

1.01 SECTION INCLUDES

A.  Under-lavatory pipe and supply covers.

1.02 REFERENCE STANDARDS
A.  ADA Standards - 2010 ADA Standards for Accessible Design; 2010.

PART 2 PRODUCTS

2.01 UNDER-LAVATORY PIPE and SUPPLY COVERS

A.  General:
L. Insulate exposed drainage piping including hot, cold, and tempered water supplies under
lavatories or sinks per ADA Standards.

PART 3 EXECUTION

3.01 INSTALLATION

A.  Install under-lavatory guards according to manufacturer's written instructions..

END OF SECTION

Under-Lavatory Pipe and Supply
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SECTION 221005 - PLUMBING PIPING

PART 1 GENERAL

1.01
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SECTION INCLUDES

Sanitary waste piping, buried within 5 feet of building.
Sanitary waste piping, above grade.

Domestic water piping, buried within 5 feet of building.
Domestic water piping, above grade.

Natural gas piping, buried within 5 feet of building.
Natural gas piping, above grade.

Pipe flanges, unions, and couplings.

Pipe hangers and supports.

Pipe sleeve-seal systems.

Ball valves.

Butterfly valves.

Balancing valves.

Flow-balancing valves.

Pressure reducing valves.

Pressure relief valves.

Pressure-temperature valves.

RELATED REQUIREMENTS

Section 083100 - Access Doors and Panels.

Section 220516 - Expansion Fittings and Loops for Plumbing Piping.
Section 220529 - Hangers and Supports for Plumbing Piping and Equipment.

Section 220553 - Identification for Plumbing Piping and Equipment.

Section 220719 - Plumbing Piping Insulation.

Section 330110.58 - Disinfection of Water Utility Piping Systems.
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1.03 REFERENCE STANDARDS

A.  ANSI Z21.22 - American National Standard for Relief Valves for Hot Water Supply Systems;
2015 (Reaffirmed 2020).

ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300; 2021.

ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; 2021.

ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 2021.
ASME B31.1 - Power Piping; 2022.

ASME B31.9 - Building Services Piping; 2020.

ASSE 1003 - Water Pressure Reducing Valves for Potable Water Distribution Systems; 2023.

T o m m g 0w

ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-
Coated, Welded and Seamless; 2022.

1—1

ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and
Alloy Steel for Moderate and High Temperature Service; 2023a.

bl

ASTM B32 - Standard Specification for Solder Metal; 2020.
ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2022.
ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric); 2020.

2 © R

ASTM B813 - Standard Specification for Liquid and Paste Fluxes for Soldering of Copper and
Copper Alloy Tube; 2016.

N.  ASTM B828 - Standard Practice for Making Capillary Joints by Soldering of Copper and
Copper Alloy Tube and Fittings; 2023.

O. ASTM C564 - Standard Specification for Rubber Gaskets for Cast Iron Soil Pipe and Fittings;
2020a.

P. ASTM C1277 - Standard Specification for Shielded Couplings Joining Hubless Cast Iron Soil
Pipe and Fittings; 2020.

Q. ASTM D2564 - Standard Specification for Solvent Cements for Poly(Vinyl Chloride) (PVC)
Plastic Piping Systems; 2020.

R.  ASTM D2665 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Drain, Waste,
and Vent Pipe and Fittings; 2020.

S. ASTM D2855 - Standard Practice for the Two-Step (Primer and Solvent Cement) Method of
Joining Poly (Vinyl Chloride) (PVC) or Chlorinated Poly (Vinyl Chloride) (CPVC) Pipe and
Piping Components with Tapered Sockets; 2020.

T. ASTM D3034 - Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe
and Fittings; 2023.
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1.04

1.05

1.06

ASTM E&84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023d.

AWWA C105/A21.5 - Polyethylene Encasement for Ductile-Iron Pipe Systems; 2018.
AWWA C550 - Protective Interior Coatings for Valves and Hydrants; 2017.
AWWA C651 - Disinfecting Water Mains; 2023.

CISPI 310 - Specification for Coupling for Use in Connection with Hubless Cast Iron Soil Pipe
and Fittings for Sanitary and Storm Drain, Waste, and Vent Piping Applications; 2020.

MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,
Application, and Installation; 2018, with Amendment (2019).

MSS SP-67 - Butterfly Valves; 2022.

MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends;
2010, with Errata .

NSF 61 - Drinking Water System Components - Health Effects; 2023, with Errata.

NSF 372 - Drinking Water System Components - Lead Content; 2022.

UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current
Edition, Including All Revisions.

SUBMITTALS

See Section 013000 - Administrative Requirements for submittal procedures.

Product Data: Provide data on pipe materials, pipe fittings, valves, and accessories. Provide
manufacturers catalog information. Indicate valve data and ratings.

QUALITY ASSURANCE

Perform work in accordance with applicable codes.

Identify pipe with marking including size, ASTM material classification, ASTM specification,
potable water certification, water pressure rating.

DELIVERY, STORAGE, AND HANDLING

Provide temporary end caps and closures on piping and fittings. Maintain in place until
installation.

Protect piping systems from entry of foreign materials by temporary covers, completing
sections of the work, and isolating parts of completed system.
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PART 2 PRODUCTS

2.01

2.02

2.03

2.04

2.05

2.06

2.07

GENERAL REQUIREMENTS

Potable Water Supply Systems: Provide piping, pipe fittings, and solder and flux (if used), that
comply with NSF 61 and NSF 372 for maximum lead content; label pipe and fittings.

Plenum-Installed Acid Waste Piping: Flame-spread index equal or below 25 and smoke-spread
index equal or below 50 according to ASTM E84 or UL 723 tests.

SANITARY WASTE PIPING, BURIED WITHIN 5 FEET OF BUILDING

PVC Pipe: ASTM D2665 or ASTM D3034.
1. Fittings: PVC.
2. Joints: Solvent welded, with ASTM D2564 solvent cement.

SANITARY WASTE PIPING, ABOVE GRADE

PVC Pipe: ASTM D2665.
1. Fittings: PVC.
2. Joints: Solvent welded, with ASTM D2564 solvent cement.

DOMESTIC WATER PIPING, BURIED WITHIN 5 FEET OF BUILDING

Copper Pipe: ASTM B88 (ASTM B88M), Type K (A), Drawn (H).

L. Fittings: ASME B16.18, cast copper alloy or ASME B16.22, wrought copper and
bronze.

2. Joints: ASTM B32, alloy Sn95 solder.

DOMESTIC WATER PIPING, ABOVE GRADE

Copper Pipe: ASTM B88 (ASTM B88M), Type L (B), Drawn (H).

1. Fittings: ASME B16.18, cast copper alloy or ASME B16.22, wrought copper and
bronze.

2. Joints: ASTM B32, alloy Sn95 solder.

NATURAL GAS PIPING, BURIED WITHIN 5 FEET OF BUILDING

Steel Pipe: ASTM A53/A53M, Grade B, Type F, Schedule 40 black.

1. Fittings: ASTM A234/A234M, wrought steel welding type.

2. Joints: ASME B31.1, welded.

3. Jacket: AWWA C105/A21.5 polyethylene jacket or double layer, half-lapped 10 mil
polyethylene tape.

NATURAL GAS PIPING, ABOVE GRADE
Steel Pipe: ASTM AS53/A53M Schedule 40 black.
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1. Fittings: ASME B16.3, malleable iron, or ASTM A234/A234M, wrought steel welding
type.

2. Joints: Threaded or welded to ASME B31.1.
2.08 PIPE FLANGES, UNIONS, AND COUPLINGS
A.  Unions for Pipe Sizes 3 inch and Under:

B.  No-Hub Couplings:
1. Testing: In accordance with ASTM C1277 and CISPI 310.
2. Gasket Material: Neoprene complying with ASTM C564.
3. Band Material: Stainless steel.
4. Eyelet Material: Stainless steel.

C.  Dielectric Connections: Union with galvanized or plated steel threaded end, copper solder end,
water impervious isolation barrier.

2.09 PIPE HANGERS AND SUPPORTS
A.  See Section 220529 for additional requirements.

B.  Provide hangers and supports that comply with MSS SP-58.

1. If type of hanger or support for a particular situation is not indicated, select appropriate
type using MSS SP-58 recommendations.

2. Overhead Supports: Individual steel rod hangers attached to structure or to trapeze
hangers.

3. Trapeze Hangers: Welded steel channel frames attached to structure.

4. Vertical Pipe Support: Steel riser clamp.

C.  Plumbing Piping - Drain, Waste, and Vent:
1. Hangers for Pipe Sizes 1/2 to 1-1/2 inch: Malleable iron, adjustable swivel, split ring.
2. Hangers for Pipe Sizes 2 inch and Over: Carbon steel, adjustable, clevis.
3. Wall Support for Pipe Sizes to 3 inch: Cast iron hook.
4 Wall Support for Pipe Sizes 4 inch and Over: Welded steel bracket and wrought steel
clamp.

D.  Plumbing Piping - Water:
1. Hangers for Pipe Sizes 1/2 to 1-1/2 inch: Malleable iron, adjustable swivel, split ring.
2. Hangers for Cold Pipe Sizes 2 inch and Over: Carbon steel, adjustable, clevis.
3. Hangers for Hot Pipe Sizes 2 to 4 inch: Carbon steel, adjustable, clevis.
4 Wall Support for Pipe Sizes Up to 3 inch: Cast iron hook.

2.10 PIPE SLEEVE-SEAL SYSTEMS

A. Modular Mechanical Seals:

1. Elastomer-based interlocking links continuously fill annular space between pipe and
wall-sleeve, wall or casing opening.

2. Watertight seal between pipe and wall-sleeve, wall or casing opening.

3. Size and select seal component materials in accordance to service requirements.

4. Glass reinforced plastic pressure end plates.
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2.11

2.12

2.13

2.14

2.15

Wall Sleeve: PVC material with water-stop collar, and nailer end-caps.

BALL VALVES

Construction, 4 inch and Smaller: MSS SP-110, Class 150, 400 psi CWP, bronze body, 304
stainless steel or chrome plated brass ball, regular port, teflon seats and stuffing box ring, blow-
out proof stem, lever handle with balancing stops, threaded or grooved ends with union.

BUTTERFLY VALVES

Construction 1-1/2 inch and Larger: MSS SP-67, 200 psi CWP, cast or ductile iron body,
nickel-plated ductile iron disc, resilient replaceable EPDM seat, wafer ends, extended neck, 10
position lever handle.

Provide gear operators for valves 8 inches and larger, and chain-wheel operators for valves

mounted over 8 feet above floor.

BALANCING VALVES

Construction: Class 125, brass or bronze body with union on inlet and outlet, temperature and
pressure test plug on inlet and outlet, blowdown/backflush drain.

Manual Operated Y-Pattern Globe, Size 1/2 to 2 inch:

1. Class 125, brass or bronze body, multi-turn handwheel, memory stop, variable orifice,
soldered connections, dual PT (hot and cold pressure-temperature) test ports for 300 psi,
minus 4 to 250 deg F WOG service.

Calibration: Control flow within five percent of selected rating, over operating pressure range
of 10 times minimum pressure required for control, maximum minimum pressure 3.5 psi.
FLOW-BALANCING VALVES

Construction: Class 125, Brass or bronze body with union on inlet and outlet, temperature and
pressure test plug on inlet and outlet, blowdown/backflush drain.

Calibration: Control flow within 5 percent of selected rating, over operating pressure range of
10 times minimum pressure required for control, maximum minimum pressure 3.5 psi.

PRESSURE REDUCING VALVES

2 inch and Smaller:
1. ASSE 1003, bronze body, stainless steel, and thermoplastic internal parts, fabric
reinforced diaphragm, strainer, threaded single union ends.

2. Pressure Reducing Pilot-Operator:
a. Operating Range: 5 to 50 psi.
b. Connected into brass or bronze pilot piping and fittings.
c. Fixed flow restrictor, pressure gauges, and isolation valves.

2 inch and Larger:
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2.16

1. ASSE 1003, cast iron body with interior lining complying with AWWA C550, bronze
fitted, elastomeric diaphragm and seat disc, flanged.

2. Pressure Reducing Pilot-Operator:

a. Operating Range: 5 to 50 psi.

b. Connected into brass or bronze pilot piping and fittings.

c. Fixed flow restrictor, strainer, pressure gauges, and isolation valves.
PRESSURE RELIEF VALVES

ANSI 7Z21.22, AGA certified, bronze body, teflon seat, steel stem and springs, automatic, direct
pressure actuated.

PART 3 EXECUTION

3.01

3.02

PREPARATION
Ream pipe and tube ends. Remove burrs.
Remove scale and dirt, on inside and outside, before assembly.

Prepare piping connections to equipment with flanges or unions.

INSTALLATION
Install in accordance with manufacturer's instructions.
Provide non-conducting dielectric connections wherever jointing dissimilar metals.

Route piping in orderly manner and maintain gradient. Route parallel and perpendicular to
walls.

Install piping to maintain headroom, conserve space, and not interfere with use of space.
Group piping whenever practical at common elevations.

Install piping to allow for expansion and contraction without stressing pipe, joints, or connected
equipment. See Section 220516.

Provide clearance in hangers and from structure and other equipment for installation of
insulation and access to valves and fittings.
1. See Section 220719.

Provide access where valves and fittings are not exposed.
1. Coordinate size and location of access doors with Section 083100.

Install valves with stems upright or horizontal, not inverted. See Section 220523.

Copper Pipe and Tube: Make soldered joints in accordance with ASTM B828, using specified
solder, and flux meeting ASTM B813; in potable water systems use flux also complying with
NSF 61 and NSF 372.

PVC Pipe: Make solvent-welded joints in accordance with ASTM D2855.
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3.03

3.04

Sleeve pipes passing through partitions, walls, and floors.

Pipe Hangers and Supports:
1. Install in accordance with ASME B31.9.
2. Support horizontal piping as indicated.

3. Install hangers to provide minimum 1/2 inch space between finished covering and
adjacent work.

4. Place hangers within 12 inches of each horizontal elbow.

5. Use hangers with 1-1/2 inch minimum vertical adjustment. Design hangers for pipe
movement without disengagement of supported pipe.

6. Where several pipes can be installed in parallel and at same elevation, provide multiple or

trapeze hangers.

7. Provide copper plated hangers and supports for copper piping.

8. Prime coat exposed steel hangers and supports. Hangers and supports located in crawl
spaces, pipe shafts, and suspended ceiling spaces are not considered exposed.

Pipe Sleeve-Seal Systems:

1. Install manufactured sleeve-seal systems in sleeves located in grade slabs and exterior
concrete walls at piping entrances into building.

2. Provide sealing elements of the size, quantity, and type required for the piping and sleeve
inner diameter or penetration diameter.

3. Locate piping in center of sleeve or penetration.

4. Install field assembled sleeve-seal system components in annular space between sleeve
and piping.

5. Tighten bolting for a watertight seal.

6. Install in accordance with manufacturer's recommendations.

When installing more than one piping system material, ensure system components are
compatible and joined to ensure the integrity of the system. Provide necessary joining fittings.
Ensure flanges, union, and couplings for servicing are consistently provided.

APPLICATION
Install brass male adapters each side of valves in copper piped system. Solder adapters to pipe.

Install gate or ball valves for shut-off and to isolate equipment, part of systems, or vertical
risers.

Install globe valves for throttling, bypass, or manual flow control services.
Provide spring-loaded check valves on discharge of water pumps.

Provide flow controls in water recirculating systems where indicated.

FIELD TESTS AND INSPECTIONS

Verify and inspect systems according to requirements by the Authority Having Jurisdiction. In
the absence of specific test and inspection procedures proceed as indicated below.

Domestic Water Systems:
1. Perform hydrostatic testing for leakage prior to system disinfection.
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2. Test Preparation: Close each fixture valve or disconnect and cap each connected fixture.
3. General:
a. Fill the system with water and raise static head to 10 psi above service pressure.
Minimum static head of 50 to 150 psi. As an exception, certain codes allow a
maximum static pressure of 80 psi.

C.  Gas Distribution Systems:

L. Test Preparation: Close each appliance valve or disconnect and cap each connected
appliance.
2. General Systems:

a. Inject a minimum of 10 psi of compressed air into the piping system for a duration
of 15 minutes and verify with a gauge that no perceptible pressure drop is
measured.

b. Ensure test pressure gauge has a range of twice the specific pressure rate selected

with an accuracy of 1/10 of 1 pound.

D. Test Results: Document and certify successful results, otherwise repair, document, and retest.

3.05 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM
A.  Disinfect water distribution system in accordance with Section 330110.58.
B.  Prior to starting work, verify system is complete, flushed, and clean.

C.  Inject disinfectant, free chlorine in liquid, powder, tablet, or gas form throughout system to
obtain 50 to 80 mg/L residual.

D. Bleed water from outlets to ensure distribution and test for disinfectant residual at minimum 15
percent of outlets.

E. Maintain disinfectant in system for 24 hours.
If final disinfectant residual tests less than 25 mg/L, repeat treatment.

G.  Take samples no sooner than 24 hours after flushing, from 10 percent of outlets and from water
entry, and analyze in accordance with AWWA C651.

3.06 SCHEDULES

A.  Pipe Hanger Spacing:
1. Copper or copper-alloy tubing: :
a. Pipe Size: 1/2 inch to 1-1/4 inch:
1) Maximum Hanger Spacing: 6 ft.
2. Copper or copper-alloy tubing:
a. Pipe Size: 1-1/2 inch to 2-1/2 inch:
1) Maximum Hanger Spacing: 10 ft.
3. PVC Piping:
a. All Sizes:
1)  Maximum Hanger Spacing: 4 ft.

END OF SECTION
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SECTION 221006 - PLUMBING PIPING SPECIALTIES

PART 1 GENERAL

1.01
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1.02

SECTION INCLUDES

Drains.

Cleanouts.

Hydrants.

Washing machine outlet boxes.
Ice maker outlet boxes.
Backflow preventers.

Water hammer arrestors.
Sumps.

Sanitary waste interceptors.
Mixing valves.

Relief valves.

Floor drain trap seals.

Exterior penetration accessories.

Fire-rated enclosures.

REFERENCE STANDARDS

ASME A112.6.3 - Floor Drains; 2022.

ASSE 1017 - Performance Requirements for Temperature Actuated Mixing Valves for Hot

Water Distribution Systems; 2023.

ASSE 1019 - Performance Requirements for Wall Hydrant with Backflow Protection and

Freeze Resistance; 2023.

ASSE 1070 - Performance Requirements for Water Temperature Limiting Devices; 2020.

NSF 61 - Drinking Water System Components - Health Effects; 2023, with Errata.

NSF 372 - Drinking Water System Components - Lead Content; 2022.
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1.03

1.04

1.05

A.

SUBMITTALS
See Section 013000 - Administrative Requirements for submittal procedures.
Product Data: Provide component sizes, rough-in requirements, service sizes, and finishes.

Sustainable Design Documentation: Submit appropriate evidence that materials used in potable
water systems comply with the specified requirements.

Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1. See Section 016000 - Product Requirements for additional provisions.

2. Extra Loose Keys for Outside Hose Bibbs: One.

3. Extra Hose End Vacuum Breakers for Hose Bibbs: One.

QUALITY ASSURANCE

Manufacturer Qualifications: Company specializing in manufacturing the Products specified in
this section with not less than three years documented experience.

DELIVERY, STORAGE, AND HANDLING

Accept specialties on site in original factory packaging. Inspect for damage.

PART 2 PRODUCTS

2.01

2.02

GENERAL REQUIREMENTS

Specialties in Potable Water Supply Systems: Provide products that comply with NSF 61 and
NSF 372 for maximum lead content.

DRAINS

Floor Drains:
1. Manufacturers:
a. Jay R. Smith Manufacturing Company: www.jrsmith.com/#sle.
b. MIFAB, Inc; FS1100-C Series: www.mifab.com/#sle.
c. Zurn Industries, LLC; Z415-BZ1: www.zurn.com/#sle.
d. Substitutions: See Section 016000 - Product Requirements.

Floor Drain (FD-1):

1. ASME A112.6.3; lacquered cast iron or stainless steel, two piece body with double
drainage flange, weep holes, reversible clamping collar, and round, adjustable nickel-
bronze strainer.

Floor Drain (FD-2):

1. ASME A112.6.3; lacquered cast iron or stainless steel, two piece body with double
drainage flange, weep holes, reversible clamping collar, and round, adjustable round
nickel bronze strainer with removable perforated sediment bucket.
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2.03

2.04

2.05

CLEANOUTS

Manufacturers:

1. Jay R. Smith Manufacturing Company: www.jrsmith.com/#sle.
2. Josam Company: www.josam.com/#sle.

3. MIFAB, Inc; C1100-R: www.mifab.com/#sle.

4, Zurn Industries, LLC: www.zurn.com/#sle.

5. Substitutions: See Section 016000 - Product Requirements.

Cleanouts at Exterior Surfaced Areas (CO-1):
1. Round cast nickel bronze access frame and non-skid cover.

Cleanouts at Exterior Unsurfaced Areas (CO-2):
1. Line type with lacquered cast iron body and round epoxy coated gasketed cover.

Cleanouts at Interior Finished Floor Areas (CO-3):

1. Lacquered cast iron body with anchor flange, reversible clamping collar, threaded top
assembly, and round gasketed scored cover in service areas and round gasketed depressed
cover to accept floor finish in finished floor areas.

Cleanouts at Interior Finished Wall Areas (CO-4):
1. Line type with lacquered cast iron body and round epoxy coated gasketed cover, and
round stainless steel access cover secured with machine screw.

Cleanouts at Interior Unfinished Accessible Areas (CO-5): Calked or threaded type. Provide
bolted stack cleanouts on vertical rainwater leaders.

HYDRANTS

Manufacturers:

1. Jay R. Smith Manufacturing Company: www.jrsmith.com/#sle.
2. Zurn Industries, LLC: www.zurn.com/#sle.

3. Substitutions: See Section 016000 - Product Requirements.

Wall Hydrants:

1. ASSE 1019, freeze resistant, self-draining, hose thread spout, and integral vacuum
breaker.
a. Installation: Lockable recessed box.

b. Finish: Polished chrome.
c. Operation: Operating key.

WASHING MACHINE OUTLET BOXES

Manufacturers:
L. Oatey Supply Chain Services, Inc; 38101: www.oatey.com/#sle.
2. Substitutions: See Section 016000 - Product Requirements.

Description: Plastic preformed rough-in box with brass quarter-turn ball valves or single lever-
handle valves, socket for 2 inch waste, and slip-in finishing cover.
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2.06

2.07

2.08

2.09

Provide fire-rated outlet-box assembly for installation in 1- and 2-hour rated walls.

ICE MAKER OUTLET BOXES

Manufacturers:

1. IPS Corporation/Water-Tite: www.ipscorp.com/#sle.

2. Oatey Supply Chain Services, Inc; 39140: www.oatey.com/#sle.
3. Zurn Industries, LLC: www.zurn.com/#sle.

4. Substitutions: See Section 016000 - Product Requirements.

Description: Plastic preformed square or round rough-in box with brass quarter-turn ball valve,
and slip-in finishing cover.

Provide fire-rated outlet-box assembly for installation in 1- and 2-hour rated walls.

Accessories:
1. Water-hammer arrestors.
2. Support brackets for installation between framing studs.

WATER HAMMER ARRESTORS

Manufacturers:

1. Jay R. Smith Manufacturing Company: www.jrsmith.com/#sle.

2. Watts Regulator Company, a part of Watts Water Technologies:
www.wattsregulator.com/#sle.

3. Zurn Industries, LLC: www.zurn.com/#sle.

4. Sioux Chief.

5. Substitutions: See Section 016000 - Product Requirements.

Water Hammer Arrestors:

SANITARY WASTE INTERCEPTORS

Manufacturers:
1. Jay R. Smith Manufacturing Company; 8510: www.jrsmith.com/#sle.

Oil Interceptors:
1. Construction:
a. Material: Epoxy coated fabricated steel.
b. Rough-in: On floor.
c. Cover: Steel, epoxy coated, non-skid with gasket, securing handle, and enzyme
injection port, recessed for floor finish.

Mixing Valves

Thermostatic Master Mixing Valves:
I. Manufacturers:
a. Leonard Valve Company: www.leonardvalve.com/#sle.
b. Watts Water Technologies; POWERS; LFSH1430: www.watts.com/#sle.
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2.10

2.11

2.12

c. Substitutions: See Section 016000 - Product Requirements.
2. Valve: ASSE 1017, bronze or brass body; thermostatic element; corrosion- and lime-
resistant internal components; integral locking temperature adjustment.
Capacity: 34 gpm at 5 psi differential.
Mixed-Water Temperature Setting: 110 degrees F.
Finish: Rough bronze.
Accessories:
a. Check valves with external strainers on inlets.
b. Shut-off valve on outlet.
c. Stem thermometer on outlet.

AN S

Water Temperature Limiting Valves:

1. Manufacturers:
a. Leonard Valve Company: www.leonardvalve.com/#sle.
b. Watts Water Technologies; POWERS; LFG480: www.watts.com/#sle.
c. Substitutions: See Section 016000 - Product Requirements.

2. Valve: ASSE 1070, bronze or brass body; thermostatic element; corrosion- and lime-
resistant internal components; integral locking temperature adjustment with high-
temperature limit stop; integral check valves with strainer screens on inlets.

3. Capacity: 3 gpm at 5 psi differential.

4. Mixed-Water Temperature Setting: 100 degrees F.

RELIEF VALVES

Bronze body, teflon seat, stainless steel stem and springs, automatic, direct pressure actuated,
capacities ASME certified and labelled.

FLOOR DRAIN TRAP SEALS

Manufacturers:

1. Green Drains; GD4: www.greendrains.com/#sle.

2. MIFAB, Inc; MI-GARD: www.mifab.com/#sle.

3. Substitutions: See Section 016000 - Product Requirements.

Description: Push-fit EPDM or silicone fitting with a one-way membrane.

EXTERIOR PENETRATION ACCESSORIES

Flashing Panels for Exterior Wall Penetrations: Premanufactured components and accessories
as required to preserve integrity of building envelope; suitable for conduits and facade materials
to be installed.

Sealing Systems for Roof Penetrations: Premanufactured components and accessories as
required to preserve integrity of roofing system and maintain roof warranty; suitable for piping,
cables, and roofing system to be installed; designed to accommodate existing penetrations
where applicable.

Plumbing Ventilation Thru Roof Accessories - Retrofit:
1. Plumbing Pipe Extension Kit: Extends roof plumbing pipes above minimum clearance
from roof surface per local codes and Authority Having Jurisdiction (AHJ).
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2.13 FIRE-RATED ENCLOSURES

A.  Provide as required to preserve fire resistance rating of building elements.

PART 3 EXECUTION

3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B.  Extend cleanouts to finished floor or wall surface. Lubricate threaded cleanout plugs with
mixture of graphite and linseed oil. Ensure clearance at cleanout for rodding of drainage
system.

Encase exterior cleanouts in concrete flush with grade.
D. Install floor cleanouts at elevation to accommodate finished floor.

Install approved potable water protection devices on plumbing lines where contamination of
domestic water may occur; on boiler feed water lines, janitor rooms, fire sprinkler systems,
premise isolation, irrigation systems, flush valves, interior and exterior hose bibbs.

Pipe relief from backflow preventer to nearest drain.

G.  Install water hammer arrestors complete with accessible isolation valve on hot and cold water
supply piping to Flush Valves for Water Closets

END OF SECTION
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SECTION 221429 - SUMP PUMPS

PART 1 GENERAL

1.01

A.

1.02

1.03

1.05

A.

Section Includes

Submersible sump pumps.

Reference Standards

ICC (IPC) - International Plumbing Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

UL (DIR) - Online Certifications Directory; Current Edition.

Submittals
See Section 013000 - Administrative Requirements for submittal procedures.

Product Data: Provide certified pump chart or curve with duty point marked over.

Quality Assurance

Certifications: UL (DIR) listed, classified, and suitable for the purpose specified and indicated.
Identification: Provide pumps with manufacturer's name, model number, and rating/capacity
identified by permanently attached label.

Delivery, Storage, and Handling

Provide temporary inlet and outlet caps. Maintain caps in place until installation.

PART 2 PRODUCTS

2.01

Submersible Sump Pumps

General: Rugged stainless steel and cast iron housing and base with oil-filled motor chamber,
ball bearings, and mechanical seal.

Impeller: Thermoplastic; open nonclog, stainless steel shaft.

Motor: Base mount, enclosed, lubricated oil-free, thermal-overload protected, continuous duty,
permanent split capacitor with oil-resistant, three-prong connector, 10 foot power cord.

Controls: Integral, chemically-resistant, vertical plated-steel rod float switch. Cycle pump
Off/On between 2.5 and 9 inch heights from bottom of pump.

Solids Handling Capacity: Pass lint and other small solids up to 1/2 inch in size.
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Discharge Pipe Size: 2 inch, NPT, female.
G.  Maximum Water-Based Effluent Temperature: 120 degrees F.

Accessories: Provide full flow swing-type discharge check valve.

PART 3 EXECUTION

3.01 Installation
A.  Install products with related fittings and accessories according to manufacturer instructions.

B.  Observe and provide incidentals required to complete installation in compliance with ICC
(IPC).

3.02 Field Quality Control

A.  See Section 014000 - Quality Requirements for additional requirements.

3.03 Cleaning

A.  See Section 017419 - Construction Waste Management and Disposal for additional
requirements.

3.04 Protection

A.  Protect installed products from damage from subsequent construction operations.

END OF SECTION
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SECTION 223000 - PLUMBING EQUIPMENT

PART 1 GENERAL

1.01
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1.02

1.03

1.04

PART 2

2.01

SECTION INCLUDES

Tankless electric water heaters.
Commerecial electric water heaters.
Water filters.

UV sterilizers.

Point-of-entry water filters.
Pressure booster systems.

Domestic, storm, and sanitary-sewage pumps.

REFERENCE STANDARDS

ASHRAE Std 90.1 I-P - Energy Standard for Buildings Except Low-Rise Residential Buildings;
Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable
Amendments and Supplements.

NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2020.

ADMINISTRATIVE REQUIREMENTS

Preinstallation Meeting: Conduct a preinstallation meeting one week prior to the start of the
work of this section; require attendance by affected installers.

Sequencing: Ensure that utility connections are achieved in an orderly and expeditious manner.

SUBMITTALS
See Section 013000 - Administrative Requirements for submittals procedures.

Product Data:

1. Provide dimension drawings of water heaters indicating components and connections to
other equipment and piping.

2. Provide electrical characteristics and connection requirements.

PRODUCTS

WATER HEATERS

Manufacturers:
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2.02

2.03

2.04

1. A.O. Smith Water Products Co: www.hotwater.com/#sle.
2. Substitutions: See Section 016000 - Product Requirements.

Tankless Electric Water Heater:

1. Minimum Efficiency Required: ASHRAE Std 90.1 I-P.

2. Heater Type: Self-contained, wall-mounted unit capable of handling listed capacity,
water-inlet strainer, removable thermally-insulated front panel, and threaded water pipe-
end connections.

3. Heater-Heat Exchanger: Stainless steel, thermally insulated and encased assembly in
corrosion-resistant steel jacket; baked-on enamel finish.

4, Safeties: Provide internal safeties for water flow, electrical load, and thermal load.

5. Controls: Color touchscreen interface for internal controls; temperature range adjustable

from 120 to 170 degrees F using flanged or screw-in nichrome elements. Wire double-
element units so elements do not operate simultaneously.

Commercial Electric Water Heaters:

1. Type: Factory-assembled and wired, electric, vertical storage.

2. Minimum Efficiency Required: ASHRAE Std 90.1 I-P.

3. Performance:

4. Electrical Characteristics:

5. Heating Elements: Flange-mounted immersion elements; individual elements sheathed
with Incoloy corrosion-resistant metal alloy, rated less than 75 W/sq in.

WATER FILTERS

UV STERILIZERS

Construction:

1. Reactor Chamber Material: 316L stainless steel, 304 stainless steel, or

2. Lamp type consists of low pressure mercury or

Controls: Open loop current control with detachable power cord, audible alarm, and power on
indicators.

POINT-OF-ENTRY WATER FILTERS

System: Packaged single-stage filter tube or self-standing vessel, factory verified and tested.

Construction:

1. Stainless steel housing with built-in flanged inlet, outlet, and drain connections
assembled on fabricated steel base with structural steel framework.

2. Includes self-cleaning internal specific or composite filtering media such as activated

carbon, sand, gravel, calcite, limestone, or other mineral media suitable to reduce
intended contaminants.

3. Internal Filter Media: Chemical-free, pH-resilient materials proven to reduce bacteria,
biofilm, chlorine, odors, sediment, and trace metals down to the 0.2 micron particle size.

Skid-Mounted Control Panel:
1. Panel: NEMA 250 Type 4X with key-operated panel lock and identification tags.
2. Interface: Include color display with built-in pushbuttons, indicators, and hand switches.
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3. Prewired into unit-mounted devices including pH sensor, flow sensor, and accessories.
Provide cable landing terminals for field-mounted devices and components.

Skid-Mounted Valves: Provide solenoid-actuated drain valve and inlet-to-outlet electrically-
actuated bypass valve with position indication.

Maximum Service Requirements: 125 psi and 180 degrees F.

PRESSURE BOOSTER SYSTEMS

System: Packaged with two pumps, factory assembled, tested, and adjusted; shipped to site as
integral unit; consisting of pumps, valves, and galvanized piping, with control panel mounted on
fabricated steel base with structural steel framework.

Controls and Instruments: Locate in NEMA 250 Type 1 general-purpose enclosure with main
disconnect interlocked with door, fused circuit for each motor, magnetic starters with three
overloads, control-circuit transformer with fuse protection, selector switch for each pump, low
limit pressure switch, low-pressure alarm light, running lights, current-sensing devices,
minimum-run timers, manual alternation, and suction and discharge pressure gauges.

Lead Pump: Operate continuously with lag pump running on system demand. If lead pump fails
to function, next pump in sequence to start automatically.

Time-Delay Relay: Prevent lag pump short cycling on fluctuating demands.

Thermal Bleed Circuit with Solenoid Valve: Prevent overheating during low demand.
Low-Pressure Control: Stop pump operation if incoming water pressure drops to atmospheric.
Pump Switch: Permit manual or automatic operation.

Valving: Provide each pump outlet with combination pressure reducing and check valve to
maintain constant system pressure. Provide gate or butterfly valves on suction and discharge of
each pump. Provide check valve on each pump discharge.

Time Clock for Automatic Day-Night Changeover:

1. Day Cycle: Operate system continuously with pressure to fixtures maintained by
pressure-reducing valves.
2. Night Cycle: Operate pump intermittently on pressure switch located near pressure tank

operating pump for predetermined adjustable time period.

PART 3 EXECUTION

3.01

INSTALLATION

Install plumbing equipment in accordance with manufacturer's instructions, as required by code,
and complying with conditions required for applicable certifications.

Electrical Work: Provide automatic control and protective devices with associated wiring to
interconnect related interfaced devices required for specified operation.

Coordinate system, equipment, and piping work with applicable electrical, fuel, gas, vent, drain,
and waste support interconnections as included or provided by other trades.
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D.  Pumps:

1. Ensure shaft length allows sump pumps to be located minimum 24 inches below lowest
invert into sump pit and minimum 6 inches clearance from bottom of sump pit.

2. Provide air cock and drain connection on horizontal pump casings.

3. Provide line sized isolating valve and strainer on suction and line sized soft seated check
valve and balancing valve on discharge.

4. Decrease from line size with long radius reducing elbows or reducers. Support piping
adjacent to pump such that no weight is carried on pump casings. Provide supports under
elbows on pump suction and discharge line sizes 4 inches and over.

5. Ensure pumps operate at specified system fluid temperatures without vapor binding and
cavitation, are non-overloading in parallel or individual operation, and operate within 25
percent of midpoint of published maximum efficiency curve.

6. Align and verify alignment of base mounted pumps prior to start-up

E. Coordinate BAS, BMS, or Integrated Automation linking between unit controller(s) and remote

front-end interface; see Section 251500.

3.02 FIELD QUALITY CONTROL

A.  See Section 014000 - Quality Requirements for additional requirements.

END OF SECTION
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SECTION 224000 - PLUMBING FIXTURES

PART 1 GENERAL

1.01
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1.02
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SECTION INCLUDES

Tank type water closets.
Lavatories.

Sinks.

Under-lavatory pipe supply covers.
Shower receptors.

Showers.

Bi-level, electric water coolers.
Mop sinks.

Service sinks.

REFERENCE STANDARDS
ADA Standards - 2010 ADA Standards for Accessible Design; 2010.

ASHRAE Std 18 - Methods of Testing for Rating Drinking-Water Coolers with Self-Contained
Mechanical Refrigeration; 2008 (Reaffirmed 2013).

ASME A112.18.1 - Plumbing Supply Fittings; 2018, with Errata.

ASME A112.18.9 - Protectors/Insulators for Exposed Waste and Supplies on Accessible
Fixtures; 2011 (Reaffirmed 2022).

ASME A112.19.1 - Enamelled Cast Iron and Enamelled Steel Plumbing Fixtures; 2024.
ASME A112.19.2 - Ceramic Plumbing Fixtures; 2018, with Errata.
ASME A112.19.3 - Stainless Steel Plumbing Fixtures; 2022.

ASSE 1014 - Performance Requirements for Backflow Prevention Devices for Hand-Held
Showers; 2020.

ASSE 1070 - Performance Requirements for Water Temperature Limiting Devices; 2020.

ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023d.

IAPMO Z124 - Plastic Plumbing Fixtures; 2022, with Editorial Revision.
ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.
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ISFA 2-01 - Classification and Standards for Solid Surfacing Material; 2013.
NEMA LD 3 - High-Pressure Decorative Laminates; 2005.
NSF 61 - Drinking Water System Components - Health Effects; 2023, with Errata.

NSF 372 - Drinking Water System Components - Lead Content; 2022.

o P o z £

UL (DIR) - Online Certifications Directory; Current Edition.

1.03 SUBMITTALS
A.  See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data: Provide catalog illustrations of fixtures, sizes, rough-in dimensions, utility sizes,
trim, and finishes.

1.04 QUALITY ASSURANCE

A.  Manufacturer Qualifications: Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.

1.05 DELIVERY, STORAGE, AND HANDLING
A.  Accept fixtures on-site in factory packaging. Inspect for damage.

B.  Protect installed fixtures from damage by securing areas and by leaving factory packaging in
place to protect fixtures and prevent use.

PART 2 PRODUCTS

2.01 GENERAL REQUIREMENTS
A.  Potable Water Systems: Provide plumbing fittings and faucets that comply with NSF 61 and
NSF 372 for maximum lead content; label pipe and fittings.
2.02 REGULATORY REQUIREMENTS
Comply with applicable codes for installation of plumbing systems.
Comply with UL (DIR) requirements.

Perform work in accordance with local health department regulations.

oSN W >

Provide certificate of compliance from Authority Having Jurisdiction indicating approval of
installation.

2.03 TANK TYPE WATER CLOSETS

A. Floor-Mounted Bowl:
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1. ASME A112.19.2; siphon jet, vitreous china, 16.5 inches high, close-coupled closet
combination with elongated rim, insulated vitreous china closet tank with fittings and
lever flushing valve, bolt caps, vandalproof cover locking device.

2. Water Consumption: 1.28 gal per flush, maximum.

B. Toilet Seats:
1. Plastic: Solid, white, enlongated, open front, hinged seat cover, extended back with self-
sustaining hinges, and brass bolts with covers.

2.04 LAVATORIES

A. Manufacturers:
1. American Standard, Inc: www.americanstandard-us.com/#sle.
2. Substitutions: See Section 016000 - Product Requirements.

B.  Drop-In Basin:

1. Vitreous China: ASME A112.19.2; self-rimming, white, rectangular shape, front
overflow, seal of putty, caulking, or concealed vinyl gasket, and white finish. Size as
indicated on drawings with 4-inch centerset spacing.

2. Products:

a. American Standard 0476.028.
b. Substitutions: See Section 016000 - Product Requirements.

C.  Under-Mount Basin:
1. Vitreous China: ASME A112.19.2; white interior, oval shape, front overflow, seal of
putty, caulking, or concealed vinyl gasket, and white exterior finish. Size as indicated on
drawings.

D.  Supply Faucet:
I. Deck Mounted Faucet Manufacturers:
a. American Standard, Inc; 775B.205: www.americanstandard-us.com/#sle.
b. Substitutions: See Section 016000 - Product Requirements.
2. Single-Lever Handle, Supply Faucet: ASME A112.18.1; deck-mount, ceramic cartridge
disc valve, open grid strainer, and maximum flow of 1.2 gpm.

E. Sensor Operated Faucet:

Cast brass, chrome plated, deck mounted with sensor located on neck of spout.
Spout Style: Standard.

Mixing Valve: External lever operated.

Water Supply: 3/8 inch compression connections.

Aerator: Vandal resistant, 0.5 gpm, laminar flow device.

Finish: Polished chrome.

Manufacturers:

a. American Standard, Inc; 775B.205: www.americanstandard-us.com/#sle.
b. Substitutions: See Section 016000 - Product Requirements.

Nk O =

F. Thermostatic Mixing Valve:
1. ASSE 1070 listed with combination stop, strainer, and check valves, and flexible
stainless steel connectors.

WTJX Radio Station USVI 224000 - 3 Plumbing Fixtures



2.05

2.06

2.07

SINKS

Undermount-Installed Single Compartment Bowl:

ASME A112.19.3, stainless steel, 16 gauge, inch, type 304 stainless steel.
Undercoated bottom sound deadening pads.

Outside Dimension: 32 by 19 inch.

Drain: 3-1/2 inch, stainless steel with strainer, crumb cup, and tailpiece.
Products:

a. Kraus KHU100-32.

AN

Kitchen Faucets:
1. Single Handle Faucet with Two-Function Pulldown Spray Head:

a. Spray Functions: Stream and aerated spray at 1.75 gpm, maximum.

b. Materials: Ceramic disc-cartridge valve on brass body with polished chrome
finish.

c. Products:

1) Hansgrohe 72823801.

Accessories: Provide braided water supply lines, slip-joint p-trap, and stainless steel basket
strainer.

UNDER-LAVATORY PIPE SUPPLY COVERS

General:

1. Insulate exposed drainage piping including hot, cold and tempered water supplies under
lavatories or sinks per ADA Standards.

2. Construction: 1/8 inch PVC with antimicrobial, antifungal and UV resistant properties.

a. Comply with ASME A112.18.9 for covers on accessible lavatory piping.
b. Comply with ICC A117.1.

SHOWER RECEPTORS

Solid Surfacing Shower Receptors: Solid plastic resin casting, self-supporting, for installation

over conventional subfloor; complying with IAPMO Z124.

1. Material: Complying with ISFA 2-01 and NEMA LD 3; acrylic or polyester resin,
renewable material filler, and pigments; homogenous, nonporous and capable of being
worked and repaired using standard woodworking tools; no surface coating; color and
pattern consistent throughout thickness.

2. Surface Burning Characteristics: Flame spread index of 25 or less, and smoke developed
index of 450 or less, Class A, when tested in accordance with ASTM E84.
3. Finish on Exposed Surfaces: Provide satin or matte, gloss rating of 3 to 20.

Drain Trim: Removable chrome-plated strainer and tail piece.

ADA Solid Surfacing Shower Receptors: Solid plastic resin casting, self-supporting, for

installation over conventional subfloor; complying with IAPMO Z124.

1. Material: Complying with ISFA 2-01 and NEMA LD 3; acrylic or polyester resin,
renewable material filler, and pigments; homogenous, nonporous and capable of being
worked and repaired using standard woodworking tools; no surface coating; color and
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2.08

2.09

2.10
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pattern consistent throughout thickness.

2. Surface Burning Characteristics: Flame spread index of 25 or less, and smoke developed
index of 450 or less, Class A, when tested in accordance with ASTM E84.

3. Finish on Exposed Surfaces: Provide satin or matte, gloss rating of 3 to 20.

SHOWERS

Shower Trim:

Hand-Held Shower Head:
1. ASME A112.18.1, adjustable spray hand-held shower head with swivel fitting with
ASSE 1014 backflow preventer.

Pressure Balancing Valve:
1. ASME A112.18.1, cast bronze, 1.5 gpm, rough-in ceramic disc cartridge shower valve
with sweat connections.

BI-LEVEL, ELECTRIC WATER COOLERS

Manufacturers:
1. Elkay Manufacturing Company; LZSTLEWSSP: www.elkay.com/#sle.
2. Substitutions: See Section 016000 - Product Requirements.

Water Cooler: Bi-level, electric, mechanically refrigerated; surface mounted, ADA compliant;

stainless steel top, stainless steel body, elevated anti-squirt bubbler with stream guard,

automatic stream regulator, push button, mounting bracket; integral air cooled condenser and

stainless steel grille.

1. Capacity: 8 gph of 50 degrees F water with inlet at 80 degrees F and room temperature
of 90 degrees F, when tested in accordance with ASHRAE Std 18.

2. Electrical: 115 VAC, 60 Hertz compressor, 6 foot cord and plug for connection to
electric wiring system including grounding connector.

MOP SINKS

Manufacturers:
1. FIAT Products, TSB3000.
2. Substitutions: See Section 016000 - Product Requirements.

Material: Molded Stone
Grid Strainer: Stainless steel; integral; removable.

Dimensions: As indicated on drawings.

Accessories:
1. 5 feet of 1/2 inch diameter plain end reinforced plastic hose.
2. Hose clamp hanger.

3. Mop hanger.
Two-Lever Handle Service Faucet:

Type: Wall-mount, low arc spout faucet with union inlets.
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Vacuum breaker spout with pail hook and wall brace.
ASME A112.18.1, ADA Standards compliant assembly.
Materials: Ceramic disc cartridge valve on brass body with polished chrome finish.

Products:
1. Chicago Faucet Company; 897-CP: www.chicagofaucets.com/#sle.
2. Substitutions: See Section 016000 - Product Requirements.

SERVICE SINKS

Self-Standing, Double-Bowl, Laundry Sink: Four-hole, white finished, plastic-composite bowl,
30 gal capacity with fitted drain and stopper. Size as indicated on drawings.

Trim: ASME A112.18.1 exposed wall type supply with lever handles, spout wall brace,
vacuum breaker, hose end spout, strainers, eccentric adjustable inlets, integral screwdriver stops
with covering caps and adjustable threaded wall flanges.

Two-Lever Handle Service Faucet:
1. Spray Type: Full stream spray at 1.8 gpm, maximum.
2. ASME A112.18.1, ADA Standards, and NSF 61 compliant assembly.

3. Materials: Ceramic disc cartridge valve on brass body with polished chrome finish.
Accessories:

1. 5 feet of 1/2 inch diameter plain end reinforced plastic hose.

2. Hose clamp hanger.

3. Mop hanger.

PART 3 EXECUTION

3.01

3.02

3.03

EXAMINATION
Verify that walls and floor finishes are prepared and ready for installation of fixtures.
Verify that electric power is available and of the correct characteristics.

Confirm that millwork is constructed with adequate provision for the installation of counter top
lavatories and sinks.

PREPARATION

Rough-in fixture piping connections in accordance with minimum sizes indicated in fixture
rough-in schedule for particular fixtures.

INSTALLATION
Install each fixture with trap, easily removable for servicing and cleaning.

Provide chrome-plated rigid or flexible supplies to fixtures with loose key stops, reducers, and
escutcheons.
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Install components level and plumb.
D. Install and secure fixtures in place with wall supports and bolts.

Solidly attach water closets to floor with lag screws. Lead flashing is not intended to hold
fixture in place.

3.04 INTERFACE WITH WORK OF OTHER SECTIONS

A.  Review millwork shop drawings. Confirm location and size of fixtures and openings before
rough-in and installation.

3.05 ADJUSTING

A.  Adjust stops or valves for intended water flow rate to fixtures without splashing, noise, or
overflow.

3.06 CLEANING
A.  Clean plumbing fixtures and equipment.

B.  See Section 017419 - Construction Waste Management and Disposal for additional
requirements.

3.07 PROTECTION
A.  Protect installed products from damage due to subsequent construction operations.
Do not permit use of fixtures by construction personnel.

C.  Repair or replace damaged products before Date of Substantial Completion.

3.08 SCHEDULES

A.  Fixture Heights: Install fixtures to heights above finished floor as indicated.
1. Water Closet:

a. Standard: 15 inches to top of bowl rim.
b. Accessible: 18 inches to top of seat.

2. Lavatory:
a. Standard: 31 inches to top of basin rim.
b. Accessible: 34 inches to top of basin rim.

3. Drinking Fountain:
a. Standard Adult: 40 inches to top of basin rim.
b. Accessible: 36 inches to top of spout.

4, Shower Heads:
a. Adult Male: 69.5 inches to bottom of head.
b. Adult Female: 64.5 inches to bottom of head.
c. Child: 58.5 inches to bottom of head.

B.  Fixture Rough-In
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1. Water Closet (Flush Valve Type):

a. Cold Water: 1 Inch.
b. Waste: 3 Inch.
c. Vent: 2 Inch.

2. Water Closet (Tank Type):

a. Cold Water: 1/2 Inch.

b. Waste: 4 Inch.
c. Vent: 2 Inch.
3. Urinal (Flush Valve Type):

a. Cold Water: 3/4 Inch.

b. Waste: 2 Inch.
c. Vent: 1-1/2 Inch.
4. Lavatory:
a. Hot Water: 1/2 Inch.

b. Cold Water: 1/2 Inch.

c. Waste: 1-1/2 Inch.
d Vent: 1-1/4 Inch.

a. Hot Water: 1/2 Inch.

b. Cold Water: 1/2 Inch.

c. Waste: 1-1/2 Inch.
d. Vent: 1-1/4 Inch.

6. Service Sink:
a. Hot Water: 1/2 Inch.

b. Cold Water: 1/2 Inch.

c. Waste: 2 Inch.
d. Vent: 1-1/2 Inch.
7. Service Sink:
a. Hot Water: 1/2 Inch.

b. Cold Water: 1/2 Inch.

c. Waste: 3 Inch.
d. Vent: 1-1/2 Inch.
8. Drinking Fountain:

a. Cold Water: 1/2 Inch.

b. Waste: 1-1/4 Inch.
c. Vent: 1-1/4 Inch.

9. Shower:
a. Hot Water: 1/2 Inch.

Cold Water: 1/2 Inch.

b.
c. Waste: 2 Inch.
d Vent: 1-1/4 Inch.

END OF SECTION
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