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SECTION 220523
GENERAL-DUTY VALVES FOR PLUMBING PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Ball valves.
B. Butterfly valves.
C. Check valves.

1.02 RELATED REQUIREMENTS
A. Section ​220548 - Vibration and Seismic Controls for Plumbing Piping and Equipment​.
B. Section 220553 - Identification for Plumbing Piping and Equipment.
C. Section 220719 - Plumbing Piping Insulation.
D. Section 221005 - Plumbing Piping.

1.03 ABBREVIATIONS AND ACRONYMS
A. CWP:  Cold working pressure.
B. EPDM:  Ethylene propylene copolymer rubber.
C. NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber.
D. NRS:  Non-rising stem.
E. OS&Y:  Outside screw and yoke.
F. PTFE:  Polytetrafluoroethylene.
G. RS:  Rising stem.
H. TFE:  Tetrafluoroethylene.
I. WOG:  Water, oil, and gas.

1.04 REFERENCE STANDARDS
A. ASME B1.20.1 - Pipe Threads, General Purpose, Inch; 2013 (Reaffirmed 2018).
B. ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250; 2026.
C. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; 2021.
D. ASME B16.34 - Valves — Flanged, Threaded, and Welding End; 2025.
E. ASME B31.9 - Building Services Piping; 2025.
F. ASTM A126 - Standard Specification for Gray Iron Castings for Valves, Flanges, and Pipe

Fittings; 2004 (Reapproved 2023).
G. ASTM A536 - Standard Specification for Ductile Iron Castings; 2024.
H. MSS SP-67 - Butterfly Valves; 2022.
I. MSS SP-71 - Gray Iron Swing Check Valves, Flanged and Threaded Ends; 2018.
J. MSS SP-72 - Ball Valves with Flanged or Butt-Welding Ends for General Service; 2010a.
K. MSS SP-80 - Bronze Gate, Globe, Angle, and Check Valves; 2019.
L. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends;

2010, with Errata .
M. MSS SP-125 - Check Valves: Gray Iron and Ductile Iron, In-Line, Spring-Loaded, Center-

Guided; 2018.
N. NSF 61 - Drinking Water System Components - Health Effects; 2025, with Addendum
O. NSF 372 - Drinking Water System Components - Lead Content; 2024.
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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.
1.06 QUALITY ASSURANCE

A. Manufacturer:
1. Obtain valves for each valve type from single manufacturer.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Use the following precautions during storage:

1. Maintain valve end protection and protect flanges and specialties from dirt.
PART 2  PRODUCTS
2.01 APPLICATIONS

A. Listed pipe sizes shown using nominal pipe sizes (NPS) and nominal diameter (DN).
B. Provide the following valves for the applications if not indicated on drawings:

1. Shutoff:  Ball, butterfly, gate or plug.
2. Dead-End:  Single-flange butterfly (lug) type.
3. Throttling:  Provide globe, angle, ball, or butterfly.
4. Swing Check (Pump Outlet):

a. 2 inch and Smaller:  Bronze swing check valves with bronze or nonmetallic disc.
b. 2-1/2 inch and Larger for Domestic Water:  Iron swing check valves with closure

control, metal or resilient seat check valves.
c. 2-1/2 inch and Larger for Sanitary Waste and Storm Drainage:  Iron swing check

valves with lever and weight or spring.
C. Domestic, Hot and Cold Water Valves:

1. 2 inch and Smaller:
a. Ball:  ​One​ piece, ​full​ port, ​brass​ with ​stainless-steel​ trim.

2. 2-1/2 inch and Larger:
a. Iron Single-Flange Butterfly:  200 CWP, EPDM seat, aluminum-bronze disc.

D. Sanitary Waste Water Valves:
1. 2 inch and Smaller:

a. Ball:  One piece, full port, brass with brass trim.
2. 2-1/2 inch and Larger:

a. Iron Ball:  Class 150.
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. Hand Lever:  Quarter-turn valves 6 inch and smaller except plug valves.
D. 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. Solder Joint Connections:  ASME B16.18.

E. General ASME Compliance:
F. Potable Water Use:

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

2.03 BRASS, BALL VALVES
A. One Piece, Full Port with Brass Trim and Push-to-fit or Threaded Connections:

1. Comply with MSS SP-110.
2. CWP Rating:  200 psi.
3. Body:  Forged brass.
4. Seats:  PTFE.
5. Stem:  Brass.
6. Ball:  Chrome-plated brass.
7. Operator:  Handle.

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:
1. Comply with MSS SP-110.
2. WSP Rating:  400 psi.
3. CWP Rating:  600 psi.
4. Body:  Bronze.
5. End Connections:  Pipe press.
6. Seats:  PTFE.

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.

2.06 IRON, SINGLE FLANGE BUTTERFLY VALVES
A. Wafer and Lug Style:

1. Class 125, or Class 150 flanges.
2. Comply with MSS SP-67, Type I.
3. Wafer Style, Service Pressure Ratings:

a. 150 psi for sizes 14 to 24 inch.
b. 200 psi for sizes 2 to 12 inch.

4. Body Material:  ASTM A126, cast iron or ASTM A536, ductile iron.
5. Stem:  One or two-piece stainless steel.
6. Seat:  EPDM.
7. Disc:  Aluminum-bronze.
8. Finish:  Epoxy coated.
9. Operator:  Lockable handle over direct-mount actuator base.

2.07 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.
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2. Design:  Y-pattern, horizontal or vertical flow.
3. WOG Rating:  200 psi.
4. Body:  Bronze.
5. End Connections:  Threaded.
6. Disc:  Bronze.

2.08 IRON, SWING CHECK VALVES WITH CLOSURE CONTROL
A. Class 125 with Lever and Spring-Closure Control.

1. Comply with MSS SP-71, Type I.
2. Description:

a. CWP Rating:  200 psi.
b. Design:  Clear or full waterway.
c. Body:  ASTM A126, gray iron with bolted bonnet.
d. Ends:  Flanged as indicated.
e. Trim:  Bronze.
f. Gasket:  Asbestos free.
g. Closer Control:  Factory installed, exterior lever, and weight.

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.

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.
2. Orient plate-type into horizontal or vertical position, between flanges.

D. Provide chainwheels on operators for valves 4 inch and larger where located 96 inches or more
above finished floor, terminating 60 inches above finished floor.

END OF SECTION
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SECTION 220529
HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Strut systems for pipe or equipment support.
B. Beam clamps.
C. Pipe hangers.
D. Pipe supports, guides, shields, and saddles.
E. Anchors and fasteners.

1.02 RELATED REQUIREMENTS
A. Section 055000 - Metal Fabrications.

1.03 REFERENCE STANDARDS
A. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.
B. ASTM A47/A47M - Standard Specification for Ferritic Malleable Iron Castings; 1999, with

Editorial Revision (2022).
A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron

and Steel Products; 2024.
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; 2025.
D. ASTM A283/A283M - Standard Specification for Low and Intermediate Tensile Strength Carbon

Steel Plates; 2024.
E. ASTM A395/A395M - Standard Specification for Ferritic Ductile Iron Pressure-Retaining

Castings for Use at Elevated Temperatures; 1999 (Reapproved 2022).
F. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2025a.
G. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel;

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

2026a.
I. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor

Transmission Rate of Materials; 2024a.
J. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,

Application, and Installation; 2025.
K. UL (DIR) - Online Certifications Directory; Current Edition.
L. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current

Edition, Including All Revisions.
1.04 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.

C. Shop Drawings:  Include details for fabricated hangers and supports where materials or
methods other than those indicated are proposed for substitution.
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1.05 QUALITY ASSURANCE
A. Comply with applicable building code.

PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS

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

B. Provide hardware products listed, classified, and labeled as suitable for intended purpose.
C. 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.
D. Corrosion Resistance:  Use corrosion-resistant metal-based materials fully compatible with

exposed piping materials and suitable for the environment where installed.
1. Indoor Dry Locations:  Use zinc-plated steel or approved equivalent unless otherwise

indicated.
2. Outdoor, Damp, or Wet-Indoor Locations:  Use galvanized steel, stainless steel, or

approved equivalent unless otherwise indicated.
2.02 STRUT SYSTEMS FOR PIPE OR EQUIPMENT SUPPORT

A. 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.

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

C. Channel Nuts:
1. Provide carbon steel channel nut with epoxy copper or zinc finish and long, regular, or

short spring as indicated on drawings.
2.03 BEAM CLAMPS

A. Provide clamps with hardened steel cup-point set screws and lock-nuts for anchoring in place.
B. 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.
2.04 PIPE HANGERS

A. Clevis Hangers, Adjustable:
1. Light-Duty:  MSS SP-58 type 1, zinc-colored, epoxy plated.
2. Standard-Duty:  MSS SP-58 type 1, zinc-colored, epoxy plated.

2.05 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.
2.06 PIPE SUPPORTS, GUIDES, SHIELDS, AND SADDLES
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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. U-Bolts:
1. MSS SP-58 type 24, carbon steel u-bolt for pipe support or anchoring.

C. 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.

D. 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.
PART 3  EXECUTION
3.01 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 THE EOR, do not provide support from suspended

ceiling support system or ceiling grid.
D. Unless specifically indicated or approved by THE EOR, do not provide support from roof deck.
E. 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. Securely fasten floor-mounted equipment.  Do not install equipment such that it relies on
its own weight for support.

H. Secure fasteners according to manufacturer's recommended torque settings.
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I. Remove temporary supports.
END OF SECTION
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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. Vibration-isolated equipment support bases.
C. Vibration isolators.

1.02 RELATED REQUIREMENTS
A. Section 220529 - Hangers and Supports for Plumbing Piping and Equipment.

1.03 REFERENCE STANDARDS
1.04 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.
1.05 QUALITY ASSURANCE

A. Comply with applicable building code.
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.
2. Select vibration isolators for uniform deflection based on distributed operating weight of

actual installed equipment.
D. Equipment Isolation:  As indicated on drawings.

2.02 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.
2.03 ACOUSTICAL AND VIBRATION ISOLATORS

A. General Requirements:
1. Acoustical Isolation System:  Through-stud isolators, pipe clamps, riser clamp pads,

neoprene and felt lining material and associated support brackets.
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PART 3  EXECUTION
3.01 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
B. Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES)

evaluation report conditions of use where applicable.
C. Secure fasteners according to manufacturer's recommended torque settings.
D. Install flexible piping connections to provide sufficient slack for vibration isolation and/or seismic

relative displacements as indicated or as required.
E. 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.
3.02 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements, for additional requirements.
B. Inspect vibration isolation and/or seismic control components for damage and defects.
C. Vibration Isolation Systems:

1. Verify isolator static deflections.
2. Verify vibration isolation performance during normal operation; investigate sources of

isolation short circuits.
D. Correct deficiencies and replace damaged or defective vibration isolation and/or seismic control

components.
END OF SECTION
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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 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.

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

A. 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. Comply with ASME A13.1.
B. Identification Scheme, ASME A13.1:

1. Primary:  External Pipe Diameter, Uninsulated or Insulated.
2. Secondary:  Color scheme per fluid service.

a. Water;  Potable, Cooling, Boiler Feed, and Other:  White text on green background.
PART 3  EXECUTION
3.01 INSTALLATION

A. Install tags in clear view and align with axis of piping
END OF SECTION
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SECTION 220719
PLUMBING PIPING INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Cellular glass insulation.
B. Flexible elastomeric cellular insulation.
C. Jacketing and accessories.

1.02 REFERENCE STANDARDS
A. ASTM B209/B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and

Plate; 2021a.
B. ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular

Thermal Insulation in Sheet and Tubular Form; 2025.
C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2026a.
D. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current

Edition, Including All Revisions.
1.03 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide product description, thermal characteristics, list of materials and

thickness for each service, and locations.
PART 2  PRODUCTS
2.01 REGULATORY REQUIREMENTS

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

2.02 FLEXIBLE ELASTOMERIC CELLULAR INSULATION
A. 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.

2.03 JACKETING AND ACCESSORIES
A. Aluminum Jacket:

1. 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.

2. Joining:  Longitudinal slip joints and 2 inch laps.
3. Metal Jacket Bands:  3/8 inch wide; 0.015 inch thick aluminum.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.  Finish

at supports, protrusions, and interruptions.  At fire separations, see Section 078400.
C. Pipe Exposed in Mechanical Equipment Rooms or Finished Spaces (less than ​10 feet​ above

finished floor):  Finish with ​aluminum jacket​.
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D. 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.

END OF SECTION
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SECTION 221005
PLUMBING PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Sanitary waste piping, buried within 5 feet of building.
B. Sanitary waste piping, above grade.
C. Domestic water piping, buried within 5 feet of building.
D. Domestic water piping, above grade.
E. Pipe flanges, unions, and couplings.
F. Pipe hangers and supports.
G. Ball valves.

1.02 REFERENCE STANDARDS
A. ASTM B32 - Standard Specification for Solder Metal; 2020.
B. ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2022.
C. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric); 2020.
D. ASTM B813 - Standard Specification for Water Flushable Liquid and Paste Fluxes for Soldering

of Copper and Copper Alloy Tube; 2024.
E. ASTM B828 - Standard Practice for Making Capillary Joints by Soldering of Copper and Copper

Alloy Tube and Fittings; 2023.
F. ASTM D2564 - Standard Specification for Solvent Cements for Poly(Vinyl Chloride) (PVC)

Plastic Piping Systems; 2020 (Reapproved 2024).
G. ASTM D2665 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Drain, Waste, and

Vent Pipe and Fittings; 2025.
H. ASTM D2846/D2846M - Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC)

Plastic Hot- and Cold-Water Distribution Systems; 2024.
I. 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 (Reapproved 2024).

J. ASTM D3034 - Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe
and Fittings; 2024, with Editorial Revision (2025).

K. ASTM F437 - Standard Specification for Threaded Chlorinated Poly(Vinyl Chloride) (CPVC)
Plastic Pipe Fittings, Schedule 80; 2024.

L. ASTM F438 - Standard Specification for Socket-Type Chlorinated Poly(Vinyl Chloride) (CPVC)
Plastic Pipe Fittings, Schedule 40; 2023.

M. ASTM F439 - Standard Specification for Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe
Fittings, Schedule 80; 2024.

N. ASTM F441/F441M - Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC)
Plastic Pipe, Schedules 40 and 80; 2023.

O. ASTM F442/F442M - Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC)
Plastic Pipe (SDR-PR); 2023.

P. ASTM F493 - Standard Specification for Solvent Cements for Chlorinated Poly(Vinyl Chloride)
(CPVC) Plastic Pipe and Fittings; 2022 (Reapproved 2026).

Q. ICC-ES AC106 - Acceptance Criteria for Predrilled Fasteners (Screw Anchors) in Masonry;
2018, with Editorial Revision (2020).
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R. ICC-ES AC193 - Acceptance Criteria for Mechanical Anchors in Concrete Elements; 2017, with
Editorial Revision (2020).

S. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,
Application, and Installation; 2025.

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

U. NSF 61 - Drinking Water System Components - Health Effects; 2025, with Addendum
V. NSF 372 - Drinking Water System Components - Lead Content; 2024.

1.03 SUBMITTALS
A. See Section 013000 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide data on pipe materials, pipe fittings, valves, and accessories. Provide

manufacturers catalog information. Indicate valve data and ratings.
PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Potable Water Supply Systems:  Provide piping, pipe fittings, solder, and flux (if used),
complying with NSF 61 and NSF 372; label pipe and fittings.

2.02 SANITARY WASTE PIPING, BURIED WITHIN 5 FEET OF BUILDING
A. PVC Pipe:  ASTM D2665 or ASTM D3034.

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

2.03 SANITARY WASTE PIPING, ABOVE GRADE
A. PVC Pipe:  ASTM D2665.

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

2.04 DOMESTIC WATER PIPING, BURIED WITHIN 5 FEET OF BUILDING
2.05 DOMESTIC WATER PIPING, ABOVE GRADE

A. Copper Pipe:  ASTM B88 (ASTM B88M), Type L, drawn temper.
1. Joints:  ASTM B32 solder.

B. CPVC Pipe:  ASTM D2846/D2846M, ASTM F441/F441M, or ASTM F442/F442M.
1. Fittings:  CPVC; ASTM D2846/D2846M, ASTM F437, ASTM F438, or ASTM F439.
2. Joints:  ASTM D2846/D2846M, solvent weld with ASTM F493 solvent cement.

2.06 PIPE FLANGES, UNIONS, AND COUPLINGS
A. Unions for Pipe Sizes 3 inch and Under:

1. Copper Tube and Pipe:  Class 150 bronze unions with soldered joints.
B. Dielectric Connections:  Union with galvanized or plated steel threaded end, copper solder end,

water impervious isolation barrier.
2.07 PIPE HANGERS AND SUPPORTS

A. 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.

B. Plumbing Piping - Drain, Waste, and Vent:
1. Hangers for Pipe Sizes 1/2 to 1-1/2 inch:  Malleable iron, adjustable swivel, split ring.
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2. Hangers for Pipe Sizes 2 inch and Over:  Carbon steel, adjustable, clevis.
C. 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.
5. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.

D. Hanger Fasteners:  Attach hangers to structure using appropriate fasteners, as follows:
1. Concrete Screw Type Anchors:  Comply with ICC-ES AC193.
2. Masonry Screw Type Anchors:  Comply with ICC-ES AC106.
3. Other Types:  As required.

2.08 BALL VALVES
A. Construction, 4 inch and Smaller:  MSS SP-110, Class 150, 400 psi CWP, bronze or ductile

iron 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.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Provide non-conducting dielectric connections wherever jointing dissimilar metals.
C. Provide clearance in hangers and from structure and other equipment for installation of

insulation and access to valves and fittings.
D. 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.

E. PVC Pipe:  Make solvent-welded joints in accordance with ASTM D2855.
3.02 FIELD TESTS AND INSPECTIONS

A. 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.

B. Gas Distribution Systems:
1. 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.

C. Test Results:  Document and certify successful results, otherwise repair, document, and retest.
3.03 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM

A. Prior to starting work, verify system is complete, flushed, and clean.
3.04 SERVICE CONNECTIONS

A. Provide new sanitary sewer services. Before commencing work, check invert elevations
required for sewer connections, confirm inverts and ensure that these can be properly
connected with slope for drainage and cover to avoid freezing.

3.05 SCHEDULES
A. Pipe Hanger Spacing:

1. Metal Piping:
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a. Pipe Size:  1/2 inch to 1-1/4 inch:
1) Maximum Hanger Spacing:  6.5 ft.
2) Hanger Rod Diameter:  3/8 inches.

b. Pipe Size:  1-1/2 inch to 2 inch:
1) Maximum Hanger Spacing:  10 ft.
2) Hanger Rod Diameter:  3/8 inch.

c. Pipe Size:  2-1/2 inch to 3 inch:
1) Maximum Hanger Spacing:  10 ft.
2) Hanger Rod Diameter:  1/2 inch.

d. Pipe Size:  4 inch to 6 inch:
1) Maximum Hanger Spacing:  10 ft.
2) Hanger Rod Diameter:  5/8 inch.

2. Plastic Piping:
a. All Sizes:

1) Maximum Hanger Spacing:  6 ft.
2) Hanger Rod Diameter:  3/8 inch.

END OF SECTION
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SECTION 221119
DOMESTIC WATER PIPING SPECIALTIES

PART 1  GENERAL
1.01 RELATED REQUIREMENTS

A. Section 221005 - Plumbing Piping:  Pipe, fittings, and joints.
1.02 REFERENCE STANDARDS

A. ASSE 1001 - Performance Requirements for Atmospheric Type Vacuum Breakers; 2021.
B. ASSE 1010 - Performance Requirements for Water Hammer Arresters; 2025.
C. ASSE 1011 - Performance Requirements for Hose Connection Vacuum Breakers; 2023.
D. ASSE 1013 - Performance Requirements for Reduced Pressure Principle Backflow Prevention

Assemblies; 2021.
E. ASSE 1015 - Performance Requirements for Double Check Backflow Prevention Assemblies;

2021.
F. ASSE 1017 - Performance Requirements for Temperature Actuated Mixing Valves for Hot

Water Distribution Systems; 2023.
G. ASSE 1018 - Performance Requirements for Trap Seal Primer Valves - Potable Water

Supplied; 2023.
H. ASSE 1019 - Performance Requirements for Wall Hydrant with Backflow Protection and Freeze

Resistance; 2023.
I. ASSE 1052 - Performance Requirements for Hose Connection Backflow Preventers; 2023.
J. ASSE 1053 - Performance Requirements for Dual Check Backflow Preventer Wall Hydrants -

Freeze Resistant Type; 2019 (Reaffirmed 2023).
K. AWWA C510 - Double Check-Valve Backflow Prevention Assembly; 2017 (Reaffirmed 2021).
L. AWWA C511 - Reduced-Pressure Principle Backflow Prevention Assembly; 2017 (Reaffirmed

2021).
M. NSF 61 - Drinking Water System Components - Health Effects; 2025, with Addendum
N. NSF 372 - Drinking Water System Components - Lead Content; 2024.
O. PDI-WH 201 - Water Hammer Arresters; 2017.

1.03 SUBMITTALS
A. See Section 013000 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide manufacturer's literature and data sheets for each product. Include

information on materials of fabrication, assembly of components, dimensions, ratings, finishes,
rough-in requirements, and installed accessories.

1.04 WARRANTY
A. See Section 017800 - Closeout Submittals for additional warranty requirements.

PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Specialties in Potable Water Supply Systems:  Provide products complying with NSF 61 and
NSF 372.

B. Source Limitations:  Furnish domestic water piping specialties of same kind by same
manufacturer.

C. Provide brass-bodied domestic water piping specialties in DZR brass.
2.02 BACKFLOW PREVENTERS

A. Reduced-Pressure-Principle Backflow Preventers:
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1. NPS 2 and Smaller:
a. Assembly:  ASSE 1013 and AWWA C511.
b. Backflow Valve:  Manufactured from bronze, copper silicon alloy, or stainless steel.
c. Isolation Valves:  Ball valves on inlet and outlet.
d. Maximum Working Pressure:  175 psi.
e. Working Temperature Range:  33 to 180 degrees F.

B. Double-Check Valve Backflow Preventers:
1. NPS 2 and Smaller:

a. Assembly:  ASSE 1015 and AWWA C510.
b. Check Valves:  Manufactured from bronze, copper silicon alloy, or stainless steel.
c. Isolation Valves:  Ball valves on inlet and outlet.
d. Maximum Working Pressure:  175 psi.
e. Working Temperature Range:  33 to 180 degrees F.

2.03 VACUUM BREAKERS
A. Atmospheric Vacuum Breakers:

1. Valve:  ASSE 1001, brass, bronze, or copper silicon alloy.
2. Maximum Working Pressure:  125 psi.
3. Working Temperature Range:  33 to 180 degrees F.

2.04 MIXING VALVES
A. Thermostatic Master Mixing Valves:

1. Valve:  ASSE 1017, brass or bronze body; thermostatic element; corrosion- and lime-
resistant internal components; integral locking temperature adjustment.

2.05 STRAINERS
A. NPS 2 and Smaller:

1. Body:  Wye-pattern in brass, bronze, or copper silicon alloy.
2. Screen:  Stainless steel mesh.
3. Pressure Rating:  200 psi.

2.06 OUTLET BOXES
A. Ice Maker Outlet Boxes:

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

2.07 HOSE BIBBS
A. Hose Bibbs:

1. Valve:  Bronze or brass body with mounting flange, replaceable seat, hose thread spout,
and integral or add-on vacuum breaker complying with ASSE 1011.

2. Maximum Working Pressure:  125 psi.
3. Working Temperature Range:  33 to 120 degrees F.

2.08 HYDRANTS
A. Wall Hydrants:

1. Assembly:  ASSE 1011, ASSE 1019, ASSE 1052, or ASSE 1053.
2. Hydrant:  Freeze-resistant, self-draining, wall-mounted.

a. Valve:  Bronze or brass body.
b. Hose Connection:  Threaded, with integral vacuum breaker or backflow preventer.

3. Maximum Working Pressure:  125 psi.
4. Working Temperature Range:  33 to 120 degrees F.

2.09 WATER-HAMMER ARRESTORS
A. Piston Type:
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1. Description:  ASSE 1010 or PDI-WH 201, copper body with plastic piston and EPDM O-
rings.

2. Air Preload Pressure:  60 psi.
3. Maximum Working Pressure:  150 psi.
4. Working Temperature Range:  33 to 180 degrees F.

2.10 TRAP PRIMERS
A. Water-Supplied Trap Primers:

1. Description:  ASSE 1018, bronze or brass body, water-supplied, pressure-drop activated
trap primer with internal filter screen and integral vacuum breaker.

2. Operating Pressure Range:  20 to 80 psi.
PART 3  EXECUTION
3.01 INSTALLATION

A. Prior to installation of domestic water piping specialties, flush domestic water piping of foreign
material.

B. Install products in accordance with manufacturer's instructions.
C. Install products level and plumb.
D. Install products with clearance for access and maintenance.
E. Support products NPS 2-1/2 and larger independently of surrounding pipe.
F. Support products with flanged or grooved ends independently of surrounding pipe.
G. For products containing isolation or shutoff valves, locate valves in horizontal piping with stems

at or above center of piping, maintaining unimpeded stem movement.
H. Backflow Preventers:

1. Install backflow preventers in accordance with requirements of local authorities having
jurisdiction, including requirements of local water utility.

2. Pipe relief from reduced-pressure-principle backflow preventers to nearest drain.
I. Water Hammer Arrestors:  Install in accordance with PDI-WH 201.
J. Trap Primers:

1. Install trap primers minimum of 12 inches above flood level of highest drain being served.
2. Check that water flows through piping and that there are no leaks before pouring slabs or

closing in walls.
3.02 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements for additional requirements.
B. Inspect each product for damage and defects.
C. Repair or replace damaged products.
D. Replace defective products.
E. For products containing isolation or shutoff valves, exercise isolation and shutoff valves from

fully closed to fully open. Confirm smooth operation.
F. Backflow Preventers:

1. Test in accordance with manufacturer's instructions.
2. Test in accordance with requirements of authorities having jurisdiction.
3. Test in accordance with ASSE listing of backflow preventer.
4. Replace backflow preventers that fail testing.

G. Vacuum Breakers:
1. Test in accordance with manufacturer's instructions.
2. Test in accordance with requirements of authorities having jurisdiction.
3. Test in accordance with ASSE listing of vacuum breaker.
4. Replace vacuum breakers that fail testing.
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H. Mixing Valves:  Confirm outlet temperature remains steady without fluctuation.
I. Coordination of Other Tests and Inspections:  Provide access to accommodate tests and

inspections by independent testing agencies employed by Owner.
3.03 ADJUSTING

A. Adjust mixing valves to design temperature set point.
END OF SECTION
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SECTION 221319
SANITARY WASTE PIPING SPECIALTIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Floor drains.
B. Cleanouts.

1.02 RELATED REQUIREMENTS
A. Section 221005 - Plumbing Piping.
B. Section 221119 - Domestic Water Piping Specialties:  Trap primers.

1.03 REFERENCE STANDARDS
A. ASME A112.6.3 - Floor Drains; 2022.
B. ASME A112.36.2 - Cleanouts; 2022.
C. NSF 14 - Plastics Piping System Components and Related Materials; 2025.

1.04 SUBMITTALS
A. See Section 013000 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide manufacturer's literature and data sheets for each product. Include

information on fabrication materials, assembly of components, dimensions, ratings, finishes,
rough-in requirements, and installed accessories.

PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Plastic Sanitary Waste Piping Specialties:  Provide plastic products that comply with NSF 14.
B. Source Limitations:  Furnish drains and sanitary waste piping specialties of same kind by same

manufacturer.
2.02 FLOOR DRAINS

A. Cast Iron Floor Drains:
1. Assembly:  ASME A112.6.3.
2. Body:  Lacquered cast iron with anchor flange and membrane clamping collar with

weepholes.
3. Strainer:  Adjustable, removable, with vandal-proof screws.

2.03 CLEANOUTS
A. Floor Cleanouts:

1. Assembly:  ASME A112.36.2.
2. Body:  Lacquered cast iron.
3. Closure Plug:  PVC or ABS, threaded, gastight and watertight.
4. Top:  Adjustable, with vandal-proof screws.

B. Wall Cleanouts:
1. Assembly:  ASME A112.36.2.
2. Body:  Tee type; body material to match surrounding pipe.
3. Plug:  PVC or ABS, threaded, gastight.
4. Access Cover:  Round, stainless steel wall access cover with vandal-proof screw.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
B. Maintain continuity of waterproofing membranes. Secure waterproofing membranes to drain

clamping collars and bonding flanges.
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C. Install drains so strainers and grates are level and are at design elevation.
D. Extend cleanouts to finished floor or wall surface. Ensure clearance at cleanout for rodding or

jetting of drainage system.
E. Install floor cleanouts to allow for floor finishes.
F. Locate, provide, and install cleanouts in piping in accordance with adopted code.

END OF SECTION




