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SECTION 221613 - NATURAL-GAS PIPING 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data: 

1. Provide product datasheets for all products specified under this section. 

2. Clearly state all model numbers on all submittals. 

PART 2 - PRODUCTS 

2.1 PIPES, TUBES, AND FITTINGS 

A. Steel Pipe:  ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B. 

1. Malleable-Iron Threaded Fittings:  ASME B16.3, Class 150, standard pattern. 

2. Wrought-Steel Welding Fittings:  ASTM A 234/A 234M for butt welding and 

socket welding. 

3. Unions:  ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground 

joint, and threaded ends. 

4. Press-Connect fittings: Carbon steel, cold-pressed, ANSI LC4/CSA 6.32 

5. Forged-Steel Flanges and Flanged Fittings:  ASME B16.5, minimum Class 150, 

including bolts, nuts, and gaskets of the following material group, end 

connections, and facings: 

a. Material Group:  1.1. 

b. End Connections:  Threaded or butt welding to match pipe. 

c. Lapped Face:  Not permitted underground. 

d. Gasket Materials:  ASME B16.20, metallic, flat, asbestos free, aluminum o-

rings, and spiral-wound metal gaskets. 

e. Bolts and Nuts:  ASME B18.2.1, carbon steel aboveground and stainless 

steel underground. 

6. Protective Coating for Underground Piping:  Factory-applied, three-layer coating 

of epoxy, adhesive, and PE. 

a. Joint Cover Kits:  Epoxy paint, adhesive, and heat-shrink PE sleeves. 

2.2 PIPING SPECIALTIES 

A. Appliance Flexible Connectors: 

1. Indoor, Fixed-Appliance Flexible Connectors:  Comply with ANSI Z21.24. 

2. Indoor, Movable-Appliance Flexible Connectors:  Comply with ANSI Z21.69. 



Sharonville Fire Station 87  November 2019 

 

221613 - 2 Natural-Gas Piping 

3. Outdoor, Appliance Flexible Connectors:  Comply with ANSI Z21.75. 

4. Corrugated stainless-steel tubing with polymer coating. 

5. Operating-Pressure Rating:  0.5 psig. 

6. End Fittings:  Zinc-coated steel. 

7. Threaded Ends:  Comply with ASME B1.20.1. 

8. Maximum Length:  72 inches. 

B. Quick-Disconnect Devices:  Comply with ANSI Z21.41. 

1. Copper-alloy convenience outlet and matching plug connector. 

2. Nitrile seals. 

3. Hand operated with automatic shutoff when disconnected. 

4. For indoor or outdoor applications. 

5. Adjustable, retractable restraining cable. 

C. Weatherproof Vent Cap:  Cast- or malleable-iron increaser fitting with corrosion-

resistant wire screen, with free area at least equal to cross-sectional area of connecting 

pipe and threaded-end connection. 

2.3 JOINING MATERIALS 

A. Joint Compound and Tape:  Suitable for natural gas. 

B. Welding Filler Metals:  Comply with AWS D10.12/D10.12M for welding materials 

appropriate for wall thickness and chemical analysis of steel pipe being welded. 

C. Brazing Filler Metals:  Alloy with melting point greater than 1000 deg F complying 

with AWS A5.8/A5.8M.  Brazing alloys containing more than 0.05 percent phosphorus 

are prohibited. 

2.4 MANUAL GAS SHUTOFF VALVES 

A. See "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual 

Gas Shutoff Valve Schedule" Articles for where each valve type is applied in various 

services. 

B. General Requirements for Metallic Valves, NPS 2 and Smaller:  Comply with 

ASME B16.33. 

1. CWP Rating:  125 psig. 

C. General Requirements for Metallic Valves, NPS 2-1/2 and Larger:  Comply with 

ASME B16.38. 

1. CWP Rating:  125 psig. 

D. One-Piece, Bronze Ball Valve with Bronze Trim:  MSS SP-110. 
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1. Manufacturers:  Subject to compliance with requirements, available 

manufacturers offering products that may be incorporated into the Work include, 

and are limited to, the following: 

a. BrassCraft Manufacturing Company; a Masco company. 

b. Conbraco Industries, Inc.; Apollo Div. 

c. Lyall, R. W. & Company, Inc. 

d. McDonald, A. Y. Mfg. Co. 

e. Perfection Corporation; a subsidiary of American Meter Company. 

2. Body:  Bronze, complying with ASTM B 584. 

3. Ball:  Chrome-plated brass. 

4. Stem:  Bronze; blowout proof. 

5. Seats:  Reinforced TFE; blowout proof. 

6. Packing:  Separate packnut with adjustable-stem packing threaded ends. 

7. Ends:  Threaded, flared, or socket as indicated in "Underground Manual Gas 

Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve 

Schedule" Articles. 

8. CWP Rating:  600 psig. 

9. Listing:  Valves NPS 1 and smaller shall be listed and labeled by an NRTL 

acceptable to authorities having jurisdiction. 

10. Service:  Suitable for natural-gas service with "WOG" indicated on valve body. 

E. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim:  MSS SP-110. 

1. Manufacturers:  Subject to compliance with requirements, available 

manufacturers offering products that may be incorporated into the Work include, 

and are limited to, the following: 

a. BrassCraft Manufacturing Company; a Masco company. 

b. Conbraco Industries, Inc.; Apollo Div. 

c. Lyall, R. W. & Company, Inc. 

d. McDonald, A. Y. Mfg. Co. 

e. Perfection Corporation; a subsidiary of American Meter Company. 

2. Body:  Bronze, complying with ASTM B 584. 

3. Ball:  Chrome-plated bronze. 

4. Stem:  Bronze; blowout proof. 

5. Seats:  Reinforced TFE; blowout proof. 

6. Packing:  Threaded-body packnut design with adjustable-stem packing. 

7. Ends:  Threaded, flared, or socket as indicated in "Underground Manual Gas 

Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve 

Schedule" Articles. 

8. CWP Rating:  600 psig. 

9. Listing:  Valves NPS 1 and smaller shall be listed and labeled by an NRTL 

acceptable to authorities having jurisdiction. 

10. Service:  Suitable for natural-gas service with "WOG" indicated on valve body. 
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2.5 PRESSURE REGULATORS 

A. General Requirements: 

1. Single stage and suitable for natural gas. 

2. Steel jacket and corrosion-resistant components. 

3. Elevation compensator. 

4. End Connections:  Threaded for regulators NPS 2 and smaller; flanged for 

regulators NPS 2-1/2 and larger. 

5. Service Regulators: 65 psig minimum unless otherwise indicated. 

B. Line Pressure Regulators:  Comply with ANSI Z21.80. 

1. Manufacturers:  Subject to compliance with requirements, available 

manufacturers offering products that may be incorporated into the Work include, 

and are limited to, the following: 

a. Actaris. 

b. American Meter Company. 

c. Eclipse Combustion, Inc. 

d. Fisher Control Valves and Regulators; Division of Emerson Process 

Management. 

e. Invensys. 

f. Maxitrol Company. 

g. Richards Industries; Jordan Valve Div. 

2. Body and Diaphragm Case:  Cast iron or die-cast aluminum. 

3. Springs:  Zinc-plated steel; interchangeable. 

4. Diaphragm Plate:  Zinc-plated steel. 

5. Seat Disc:  Nitrile rubber resistant to gas impurities, abrasion, and deformation at 

the valve port. 

6. Orifice:  Aluminum; interchangeable. 

7. Seal Plug:  Ultraviolet-stabilized, mineral-filled nylon. 

8. Single-port, self-contained regulator with orifice no larger than required at 

maximum pressure inlet, and no pressure sensing piping external to the regulator. 

9. Pressure regulator shall maintain discharge pressure setting downstream, and not 

exceed 150 percent of design discharge pressure at shutoff. 

10. Overpressure Protection Device:  Factory mounted on pressure regulator. 

11. Atmospheric Vent:  Factory- or field-installed, stainless-steel screen in opening if 

not connected to vent piping. 

C. Appliance Pressure Regulators:  Comply with ANSI Z21.18. 

1. Manufacturers:  Subject to compliance with requirements, available 

manufacturers offering products that may be incorporated into the Work include, 

and are limited to, the following: 

a. Canadian Meter Company Inc. 
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b. Eaton Corporation; Controls Div. 

c. Harper Wyman Co. 

d. Maxitrol Company. 

e. SCP, Inc. 

2. Body and Diaphragm Case:  Die-cast aluminum. 

3. Springs:  Zinc-plated steel; interchangeable. 

4. Diaphragm Plate:  Zinc-plated steel. 

5. Seat Disc:  Nitrile rubber. 

6. Seal Plug:  Ultraviolet-stabilized, mineral-filled nylon. 

7. Factory-Applied Finish:  Minimum three-layer polyester and polyurethane paint 

finish. 

8. Regulator may include vent limiting device, instead of vent connection, if 

approved by authorities having jurisdiction. 

2.6 DIELECTRIC FITTINGS 

A. General Requirements:  Assembly of copper alloy and ferrous materials with separating 

nonconductive insulating material.  Include end connections compatible with pipes to be 

joined. 

B. Dielectric Unions: 

1. Manufacturers:  Subject to compliance with requirements, available 

manufacturers offering products that may be incorporated into the Work include, 

and are limited to, the following: 

a. Capitol Manufacturing Company. 

b. Central Plastics Company. 

c. Hart Industries International, Inc. 

d. Jomar International Ltd. 

e. Matco-Norca, Inc. 

f. McDonald, A. Y. Mfg. Co. 

g. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

h. Wilkins; a Zurn company. 

2. Description: 

a. Standard:  ASSE 1079. 

b. Pressure Rating:  125 psig minimum at 180 deg F. 

c. End Connections:  Solder-joint copper alloy and threaded ferrous. 

C. Dielectric Flanges: 

1. Manufacturers:  Subject to compliance with requirements, available 

manufacturers offering products that may be incorporated into the Work include, 

and are limited to, the following: 
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a. Capitol Manufacturing Company. 

b. Central Plastics Company. 

c. Matco-Norca, Inc. 

d. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

e. Wilkins; a Zurn company. 

2. Description: 

a. Standard:  ASSE 1079. 

b. Factory-fabricated, bolted, companion-flange assembly. 

c. Pressure Rating:  125 psig minimum at 180 deg F. 

d. End Connections:  Solder-joint copper alloy and threaded ferrous; threaded 

solder-joint copper alloy and threaded ferrous. 

D. Dielectric-Flange Insulating Kits: 

1. Manufacturers:  Subject to compliance with requirements, available 

manufacturers offering products that may be incorporated into the Work include, 

and are limited to, the following: 

a. Advance Products & Systems, Inc. 

b. Calpico, Inc. 

c. Central Plastics Company. 

d. Pipeline Seal and Insulator, Inc. 

2. Description: 

a. Nonconducting materials for field assembly of companion flanges. 

b. Pressure Rating:  150 psig. 

c. Gasket:  Neoprene or phenolic. 

d. Bolt Sleeves:  Phenolic or polyethylene. 

e. Washers:  Phenolic with steel backing washers. 

2.7 LABELING AND IDENTIFYING 

A. Detectable Warning Tape:  Acid- and alkali-resistant, PE film warning tape 

manufactured for marking and identifying underground utilities, a minimum of 6 inches 

wide and 4 mils thick, continuously inscribed with a description of utility, with metallic 

core encased in a protective jacket for corrosion protection, detectable by metal detector 

when tape is buried up to 30 inches deep; colored yellow. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Close localized appliance and equipment shutoff valves before turning off natural gas to 

premises or piping section. 
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B. Comply with all local utility authorities and NFPA 54 for installation and purging of 

natural-gas piping. 

3.2 OUTDOOR PIPING INSTALLATION 

A.  Install underground, natural-gas piping buried at least 36 inches below finished grade.   

1. If natural-gas piping is installed less than 36 inches below finished grade, install it 

in containment conduit.  Conform to local utility authorities approved methods 

and sizes for all underground house piping installations. 

B. Install underground, PE, natural-gas piping according to ASTM D 2774. 

C. Steel Piping with Protective Coating: 

1. Apply joint cover kits to pipe after joining to cover, seal, and protect joints. 

2. Repair damage to PE coating on pipe as recommended in writing by protective 

coating manufacturer. 

3. Replace pipe having damaged PE coating with new pipe. 

D. Install pressure gage upstream and downstream from each regulator. 

3.3 INDOOR PIPING INSTALLATION 

A. Where existing piping is being reused and subjected to a higher pressure, all existing 

gas piping and valves shall be tested under the supervision and requirements of the 

utility company and authority having jurisdiction. 

B. Install piping free of sags and bends. 

C. Install fittings for changes in direction and branch connections. 

D. Verify final equipment locations for roughing-in. 

E. Comply with requirements in Sections specifying gas-fired appliances and equipment 

for roughing-in requirements. 

F. Drips and Sediment Traps:  Install drips at points where condensate may collect, 

including service-meter outlets.  Locate where accessible to permit cleaning and 

emptying.  Do not install where condensate is subject to freezing. 

G. Construct drips and sediment traps using tee fitting with bottom outlet plugged or 

capped.  Use nipple a minimum length of 3 pipe diameters, but not less than 3 inches 

long and same size as connected pipe.  Install with space below bottom of drip to 

remove plug or cap. Install natural-gas piping at uniform grade of 2 percent down 

toward drip and sediment traps. 
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H. Concealed Location Installations:  Except as specified below, install concealed natural-

gas piping and piping installed under the building in containment conduit constructed of 

steel pipe with welded joints.  Install a vent pipe from containment conduit to outdoors 

and terminate with weatherproof vent cap. 

1. Above Accessible Ceilings:  Natural-gas piping, fittings, valves, and regulators 

may be installed in accessible spaces without containment conduit. 

2. In Floors:  Install natural-gas piping with welded or brazed joints and protective 

coating in cast-in-place concrete floors.  Cover piping to be cast in concrete slabs 

with minimum of 1-1/2 inches of concrete.  Piping may not be in physical contact 

with other metallic structures such as reinforcing rods or electrically neutral 

conductors.  Do not embed piping in concrete slabs containing quick-set additives 

or cinder aggregate. 

3. In Floor Channels:  Install natural-gas piping in floor channels.  Channels must 

have cover and be open to space above cover for ventilation. 

4. In Walls or Partitions:  Protect tubing installed inside partitions or hollow walls 

from physical damage using steel striker barriers at rigid supports. 

a. Exception:  Tubing passing through partitions or walls does not require 

striker barriers. 

5. Prohibited Locations: 

a. Do not install natural-gas piping in or through circulating air ducts, clothes 

or trash chutes, chimneys or gas vents (flues), ventilating ducts, or 

dumbwaiter or elevator shafts. 

b. Do not install natural-gas piping in solid walls or partitions. 

I. Use eccentric reducer fittings to make reductions in pipe sizes.  Install fittings with level 

side down. 

J. Connect branch piping from top or side of horizontal piping. 

K. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to 

each piece of equipment.  Unions are not required at flanged connections. 

L. Do not use natural-gas piping as grounding electrode. 

M. Install strainer on inlet of each line-pressure regulator and automatic or electrically 

operated valve. 

N. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with 

requirements for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for 

Plumbing Piping." 

O. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with 

requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for 

Plumbing Piping." 
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P. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with 

requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing 

Piping." 

3.4 VALVE INSTALLATION 

A. Install manual gas shutoff valve for each gas appliance and/or equipment. 

B. Ensure valves are readily accessible, maintainable, replaceable, repairable, and can 

operate from the fully open to fully closed position. 

C. Install regulators and overpressure protection devices with maintenance access space 

adequate for servicing and testing. 

3.5 PIPING JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 

assembly. 

C. Threaded Joints: 

1. Thread pipe with tapered pipe threads complying with ASME B1.20.1. 

2. Cut threads full and clean using sharp dies. 

3. Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe. 

4. Apply appropriate tape or thread compound to external pipe threads unless 

dryseal threading is specified. 

5. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded 

or damaged.  Do not use pipe sections that have cracked or open welds. 

D. Welded Joints: 

1. Construct joints according to AWS D10.12/D10.12M, using qualified processes 

and welding operators. 

2. Bevel plain ends of steel pipe. 

3. Patch factory-applied protective coating as recommended by manufacturer at field 

welds and where damage to coating occurs during construction. 

E. PE Piping Heat-Fusion Joints:  Clean and dry joining surfaces by wiping with clean 

cloth or paper towels.  Join according to ASTM D 2657. 

1. Plain-End Pipe and Fittings:  Use butt fusion. 

2. Plain-End Pipe and Socket Fittings:  Use socket fusion. 
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3.6 HANGER AND SUPPORT INSTALLATION 

A. Install hangers for horizontal steel piping with the following maximum spacing and 

minimum rod sizes: 

1. NPS 1/2:  Maximum span, 72 inches; minimum rod size, 3/8 inch. 

2. NPS 3/4 and NPS 1:  Maximum span, 96 inches; minimum rod size, 3/8 inch. 

3. NPS 1-1/4 and NPS 1-1/2:  Maximum span, 108 inches; minimum rod size, 3/8 

inch. 

4. NPS 2:  Maximum span, 108 inches; minimum rod size, 1/2 inch. 

5. NPS 2-1/2 to NPS 3:  Maximum span, 10 feet; minimum rod size, 1/2 inch. 

6. NPS 4:  Maximum span, 10 feet; minimum rod size, 5/8 inch. 

7. NPS 6:  Maximum span, 10 feet; minimum rod size, 3/4 inch. 

8. NPS 8:  Maximum span, 10 feet; minimum rod size, 7/8 inch. 

B. Install hangers for horizontal drawn-temper copper tubing with the following maximum 

spacing and minimum rod sizes: 

1. NPS 1/2:  Maximum span, 72 inches; minimum rod size, 3/8 inch. 

2. NPS 3/4:  Maximum span, 84 inches; minimum rod size, 3/8 inch. 

3. NPS 1:  Maximum span, 96 inches; minimum rod size, 3/8 inch. 

C. Install hangers for horizontal, corrugated stainless-steel tubing with the following 

maximum spacing and minimum rod sizes: 

1. NPS 1/2:  Maximum span, 72 inches; minimum rod size, 3/8 inch. 

2. NPS 3/4 and Larger:  Maximum span, 96 inches; minimum rod size, 3/8 inch. 

3.7 CONNECTIONS 

A. Connect to utility's gas main according to utility's procedures and requirements. 

B. Install natural-gas piping electrically continuous and bonded to gas appliance equipment 

grounding conductor of the circuit powering the appliance according to NFPA 70. 

C. Connect piping to appliances using manual gas shutoff valves and unions.  Install valve 

within 72 inches of each gas-fired appliance and equipment.  Install union between 

valve and appliances or equipment. 

D.  Provide corrugated stainless steel flexible piping at connections to the following: 

1. Electrical generators. 

2. Kitchen appliances and equipment. 

3.8 PAINTING 

A. Comply with requirements in Section 099113 "Exterior Painting" and Section 099123 

"Interior Painting" for painting interior and exterior natural-gas piping. 
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B. Paint exposed, exterior metal piping, fittings, valves, service regulators, service meters 

and meter bars, earthquake valves, and piping specialties. Paint exterior piping to match 

building exterior. 

1. Alkyd System:  MPI EXT 5.1D. 

a. Prime Coat:  Alkyd anticorrosive metal primer. 

b. Intermediate Coat:  Exterior alkyd enamel matching topcoat. 

c. Topcoat:  Exterior alkyd enamel flat. 

d. Color:  To match surroundings and shall be approved by architect. 

C. Paint exposed, interior metal piping, valves, service regulators, service meters and 

meter bars, earthquake valves, and piping specialties, except components, with factory-

applied paint or protective coating. 

1. Latex Over Alkyd Primer System:  MPI INT 5.1Q. 

a. Prime Coat:  Alkyd anticorrosive metal primer. 

b. Intermediate Coat:  Interior latex matching topcoat. 

c. Topcoat:  Interior latex flat. 

d. Color:  To match surroundings and shall be approved by architect. 

2. Alkyd System:  MPI INT 5.1E. 

a. Prime Coat:  Alkyd anticorrosive metal primer. 

b. Intermediate Coat:  Interior alkyd matching topcoat. 

c. Topcoat:  Interior alkyd flat. 

d. Color:  To match surroundings and shall be approved by architect. 

D. Damage and Touchup:  Repair marred and damaged factory-applied finishes with 

materials and by procedures to match original factory finish. 

3.9 OUTDOOR SERVICE PIPING SCHEDULE (PIPING UPSTREAM OF METER) 

A. Underground outdoor natural-gas service piping shall be: 

1. Polyethylene pipe and fittings joined by heat fusion, or mechanical couplings if 

allowed by the utility provider; service-line risers with tracer wire terminated in 

an accessible location.  Polyethylene piping shall meet the requirements of ASTM 

D2513. 

2. Contractor shall be responsible for excavation and backfill of the gas service 

trench, including sand below the piping and sand required for backfilling the 

trench. 

3. Provide caution tape on top of service piping and tracer wire as required. 

B. Aboveground outdoor natural-gas service piping shall be: 
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1. For piping 2” and smaller: Steel pipe with malleable-iron fittings and threaded 

joints. 

2. For piping larger than 2”: Steel pipe with wrought-steel fittings and welded joints. 

3.10 INDOOR HOUSE PIPING SCHEDULE (INTERIOR PIPING DOWNSTREAM 

OF METER) 

A. Aboveground indoor house piping shall be: 

1. For piping 2” and smaller: Steel pipe with malleable-iron fittings and threaded 

joints. 

2. For piping larger than 2”: Steel pipe with wrought-steel fittings and welded joints. 

3. Corrugated, Stainless-Steel Tubing 

3.11 OUTDOOR HOUSE PIPING SCHEDULE (EXTERIOR PIPING 

DOWNSTREAM OF METER) 

A. Aboveground outdoor natural-gas piping shall be: 

1. For piping 2” and smaller: Steel pipe with malleable-iron fittings and threaded 

joints. 

2. For piping larger than 2”: Steel pipe with wrought-steel fittings and welded joints. 

B. Underground outdoor natural-gas piping shall be: 

1. Polyethylene pipe and fittings joined by heat fusion, or mechanical couplings if 

allowed by the utility provider; service-line risers with tracer wire terminated in 

an accessible location.  Polyethylene piping shall meet the requirements of ASTM 

D2513. 

2. Steel pipe with wrought-steel fittings and welded joints, or mechanical couplings 

is allowed by the utility provider.  Coat pipe and fittings with protective coating 

for steel piping. 

3.12 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE 

A. Valves for pipe sizes NPS 2 and smaller at service meter shall be one of the following: 

1. One-piece, bronze ball valve with bronze trim. 

2. Two-piece, full-port, bronze ball valves with bronze trim. 

B. Distribution piping valves for pipe sizes NPS 2 and smaller shall be one of the 

following: 

1. One-piece, bronze ball valve with bronze trim. 

2. Two-piece, full-port, bronze ball valves with bronze trim. 

3. Bronze plug valve. 

END OF SECTION 221613 


	PART 1 -  GENERAL
	1.1 SUBMITTAL RequirementS
	A. Product Data:
	1. Provide product datasheets for all products specified under this section.
	2. Clearly state all model numbers on all submittals.



	PART 2 -  PRODUCTS
	2.1 PIPES, TUBES, AND FITTINGS
	A. Steel Pipe:  ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B.
	1. Malleable-Iron Threaded Fittings:  ASME B16.3, Class 150, standard pattern.
	2. Wrought-Steel Welding Fittings:  ASTM A 234/A 234M for butt welding and socket welding.
	3. Unions:  ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, and threaded ends.
	4. Press-Connect fittings: Carbon steel, cold-pressed, ANSI LC4/CSA 6.32
	5. Forged-Steel Flanges and Flanged Fittings:  ASME B16.5, minimum Class 150, including bolts, nuts, and gaskets of the following material group, end connections, and facings:
	a. Material Group:  1.1.
	b. End Connections:  Threaded or butt welding to match pipe.
	c. Lapped Face:  Not permitted underground.
	d. Gasket Materials:  ASME B16.20, metallic, flat, asbestos free, aluminum o-rings, and spiral-wound metal gaskets.
	e. Bolts and Nuts:  ASME B18.2.1, carbon steel aboveground and stainless steel underground.

	6. Protective Coating for Underground Piping:  Factory-applied, three-layer coating of epoxy, adhesive, and PE.
	a. Joint Cover Kits:  Epoxy paint, adhesive, and heat-shrink PE sleeves.



	2.2 PIPING SPECIALTIES
	A. Appliance Flexible Connectors:
	1. Indoor, Fixed-Appliance Flexible Connectors:  Comply with ANSI Z21.24.
	2. Indoor, Movable-Appliance Flexible Connectors:  Comply with ANSI Z21.69.
	3. Outdoor, Appliance Flexible Connectors:  Comply with ANSI Z21.75.
	4. Corrugated stainless-steel tubing with polymer coating.
	5. Operating-Pressure Rating:  0.5 psig.
	6. End Fittings:  Zinc-coated steel.
	7. Threaded Ends:  Comply with ASME B1.20.1.
	8. Maximum Length:  72 inches.

	B. Quick-Disconnect Devices:  Comply with ANSI Z21.41.
	1. Copper-alloy convenience outlet and matching plug connector.
	2. Nitrile seals.
	3. Hand operated with automatic shutoff when disconnected.
	4. For indoor or outdoor applications.
	5. Adjustable, retractable restraining cable.

	C. Weatherproof Vent Cap:  Cast- or malleable-iron increaser fitting with corrosion-resistant wire screen, with free area at least equal to cross-sectional area of connecting pipe and threaded-end connection.

	2.3 JOINING MATERIALS
	A. Joint Compound and Tape:  Suitable for natural gas.
	B. Welding Filler Metals:  Comply with AWS D10.12/D10.12M for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	C. Brazing Filler Metals:  Alloy with melting point greater than 1000 deg F complying with AWS A5.8/A5.8M.  Brazing alloys containing more than 0.05 percent phosphorus are prohibited.

	2.4 MANUAL GAS SHUTOFF VALVES
	A. See "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles for where each valve type is applied in various services.
	B. General Requirements for Metallic Valves, NPS 2 and Smaller:  Comply with ASME B16.33.
	1. CWP Rating:  125 psig.

	C. General Requirements for Metallic Valves, NPS 2-1/2 and Larger:  Comply with ASME B16.38.
	1. CWP Rating:  125 psig.

	D. One-Piece, Bronze Ball Valve with Bronze Trim:  MSS SP-110.
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, and are limited to, the following:
	a. BrassCraft Manufacturing Company; a Masco company.
	b. Conbraco Industries, Inc.; Apollo Div.
	c. Lyall, R. W. & Company, Inc.
	d. McDonald, A. Y. Mfg. Co.
	e. Perfection Corporation; a subsidiary of American Meter Company.

	2. Body:  Bronze, complying with ASTM B 584.
	3. Ball:  Chrome-plated brass.
	4. Stem:  Bronze; blowout proof.
	5. Seats:  Reinforced TFE; blowout proof.
	6. Packing:  Separate packnut with adjustable-stem packing threaded ends.
	7. Ends:  Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	8. CWP Rating:  600 psig.
	9. Listing:  Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to authorities having jurisdiction.
	10. Service:  Suitable for natural-gas service with "WOG" indicated on valve body.

	E. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim:  MSS SP-110.
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, and are limited to, the following:
	a. BrassCraft Manufacturing Company; a Masco company.
	b. Conbraco Industries, Inc.; Apollo Div.
	c. Lyall, R. W. & Company, Inc.
	d. McDonald, A. Y. Mfg. Co.
	e. Perfection Corporation; a subsidiary of American Meter Company.

	2. Body:  Bronze, complying with ASTM B 584.
	3. Ball:  Chrome-plated bronze.
	4. Stem:  Bronze; blowout proof.
	5. Seats:  Reinforced TFE; blowout proof.
	6. Packing:  Threaded-body packnut design with adjustable-stem packing.
	7. Ends:  Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	8. CWP Rating:  600 psig.
	9. Listing:  Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to authorities having jurisdiction.
	10. Service:  Suitable for natural-gas service with "WOG" indicated on valve body.


	2.5 PRESSURE REGULATORS
	A. General Requirements:
	1. Single stage and suitable for natural gas.
	2. Steel jacket and corrosion-resistant components.
	3. Elevation compensator.
	4. End Connections:  Threaded for regulators NPS 2 and smaller; flanged for regulators NPS 2-1/2 and larger.
	5. Service Regulators: 65 psig minimum unless otherwise indicated.

	B. Line Pressure Regulators:  Comply with ANSI Z21.80.
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, and are limited to, the following:
	a. Actaris.
	b. American Meter Company.
	c. Eclipse Combustion, Inc.
	d. Fisher Control Valves and Regulators; Division of Emerson Process Management.
	e. Invensys.
	f. Maxitrol Company.
	g. Richards Industries; Jordan Valve Div.

	2. Body and Diaphragm Case:  Cast iron or die-cast aluminum.
	3. Springs:  Zinc-plated steel; interchangeable.
	4. Diaphragm Plate:  Zinc-plated steel.
	5. Seat Disc:  Nitrile rubber resistant to gas impurities, abrasion, and deformation at the valve port.
	6. Orifice:  Aluminum; interchangeable.
	7. Seal Plug:  Ultraviolet-stabilized, mineral-filled nylon.
	8. Single-port, self-contained regulator with orifice no larger than required at maximum pressure inlet, and no pressure sensing piping external to the regulator.
	9. Pressure regulator shall maintain discharge pressure setting downstream, and not exceed 150 percent of design discharge pressure at shutoff.
	10. Overpressure Protection Device:  Factory mounted on pressure regulator.
	11. Atmospheric Vent:  Factory- or field-installed, stainless-steel screen in opening if not connected to vent piping.

	C. Appliance Pressure Regulators:  Comply with ANSI Z21.18.
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, and are limited to, the following:
	a. Canadian Meter Company Inc.
	b. Eaton Corporation; Controls Div.
	c. Harper Wyman Co.
	d. Maxitrol Company.
	e. SCP, Inc.

	2. Body and Diaphragm Case:  Die-cast aluminum.
	3. Springs:  Zinc-plated steel; interchangeable.
	4. Diaphragm Plate:  Zinc-plated steel.
	5. Seat Disc:  Nitrile rubber.
	6. Seal Plug:  Ultraviolet-stabilized, mineral-filled nylon.
	7. Factory-Applied Finish:  Minimum three-layer polyester and polyurethane paint finish.
	8. Regulator may include vent limiting device, instead of vent connection, if approved by authorities having jurisdiction.


	2.6 DIELECTRIC FITTINGS
	A. General Requirements:  Assembly of copper alloy and ferrous materials with separating nonconductive insulating material.  Include end connections compatible with pipes to be joined.
	B. Dielectric Unions:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, and are limited to, the following:
	a. Capitol Manufacturing Company.
	b. Central Plastics Company.
	c. Hart Industries International, Inc.
	d. Jomar International Ltd.
	e. Matco-Norca, Inc.
	f. McDonald, A. Y. Mfg. Co.
	g. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	h. Wilkins; a Zurn company.

	2. Description:
	a. Standard:  ASSE 1079.
	b. Pressure Rating:  125 psig minimum at 180 deg F.
	c. End Connections:  Solder-joint copper alloy and threaded ferrous.


	C. Dielectric Flanges:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, and are limited to, the following:
	a. Capitol Manufacturing Company.
	b. Central Plastics Company.
	c. Matco-Norca, Inc.
	d. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	e. Wilkins; a Zurn company.

	2. Description:
	a. Standard:  ASSE 1079.
	b. Factory-fabricated, bolted, companion-flange assembly.
	c. Pressure Rating:  125 psig minimum at 180 deg F.
	d. End Connections:  Solder-joint copper alloy and threaded ferrous; threaded solder-joint copper alloy and threaded ferrous.


	D. Dielectric-Flange Insulating Kits:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, and are limited to, the following:
	a. Advance Products & Systems, Inc.
	b. Calpico, Inc.
	c. Central Plastics Company.
	d. Pipeline Seal and Insulator, Inc.

	2. Description:
	a. Nonconducting materials for field assembly of companion flanges.
	b. Pressure Rating:  150 psig.
	c. Gasket:  Neoprene or phenolic.
	d. Bolt Sleeves:  Phenolic or polyethylene.
	e. Washers:  Phenolic with steel backing washers.



	2.7 LABELING AND IDENTIFYING
	A. Detectable Warning Tape:  Acid- and alkali-resistant, PE film warning tape manufactured for marking and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, continuously inscribed with a description of utility, with metal...


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Close localized appliance and equipment shutoff valves before turning off natural gas to premises or piping section.
	B. Comply with all local utility authorities and NFPA 54 for installation and purging of natural-gas piping.

	3.2 OUTDOOR PIPING INSTALLATION
	A.  Install underground, natural-gas piping buried at least 36 inches below finished grade.
	1. If natural-gas piping is installed less than 36 inches below finished grade, install it in containment conduit.  Conform to local utility authorities approved methods and sizes for all underground house piping installations.

	B. Install underground, PE, natural-gas piping according to ASTM D 2774.
	C. Steel Piping with Protective Coating:
	1. Apply joint cover kits to pipe after joining to cover, seal, and protect joints.
	2. Repair damage to PE coating on pipe as recommended in writing by protective coating manufacturer.
	3. Replace pipe having damaged PE coating with new pipe.

	D. Install pressure gage upstream and downstream from each regulator.

	3.3 INDOOR PIPING INSTALLATION
	A. Where existing piping is being reused and subjected to a higher pressure, all existing gas piping and valves shall be tested under the supervision and requirements of the utility company and authority having jurisdiction.
	B. Install piping free of sags and bends.
	C. Install fittings for changes in direction and branch connections.
	D. Verify final equipment locations for roughing-in.
	E. Comply with requirements in Sections specifying gas-fired appliances and equipment for roughing-in requirements.
	F. Drips and Sediment Traps:  Install drips at points where condensate may collect, including service-meter outlets.  Locate where accessible to permit cleaning and emptying.  Do not install where condensate is subject to freezing.
	G. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped.  Use nipple a minimum length of 3 pipe diameters, but not less than 3 inches long and same size as connected pipe.  Install with space below bottom of drip t...
	H. Concealed Location Installations:  Except as specified below, install concealed natural-gas piping and piping installed under the building in containment conduit constructed of steel pipe with welded joints.  Install a vent pipe from containment co...
	1. Above Accessible Ceilings:  Natural-gas piping, fittings, valves, and regulators may be installed in accessible spaces without containment conduit.
	2. In Floors:  Install natural-gas piping with welded or brazed joints and protective coating in cast-in-place concrete floors.  Cover piping to be cast in concrete slabs with minimum of 1-1/2 inches of concrete.  Piping may not be in physical contact...
	3. In Floor Channels:  Install natural-gas piping in floor channels.  Channels must have cover and be open to space above cover for ventilation.
	4. In Walls or Partitions:  Protect tubing installed inside partitions or hollow walls from physical damage using steel striker barriers at rigid supports.
	a. Exception:  Tubing passing through partitions or walls does not require striker barriers.

	5. Prohibited Locations:
	a. Do not install natural-gas piping in or through circulating air ducts, clothes or trash chutes, chimneys or gas vents (flues), ventilating ducts, or dumbwaiter or elevator shafts.
	b. Do not install natural-gas piping in solid walls or partitions.


	I. Use eccentric reducer fittings to make reductions in pipe sizes.  Install fittings with level side down.
	J. Connect branch piping from top or side of horizontal piping.
	K. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each piece of equipment.  Unions are not required at flanged connections.
	L. Do not use natural-gas piping as grounding electrode.
	M. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated valve.
	N. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."
	O. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."
	P. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping."

	3.4 VALVE INSTALLATION
	A. Install manual gas shutoff valve for each gas appliance and/or equipment.
	B. Ensure valves are readily accessible, maintainable, replaceable, repairable, and can operate from the fully open to fully closed position.
	C. Install regulators and overpressure protection devices with maintenance access space adequate for servicing and testing.

	3.5 PIPING JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints:
	1. Thread pipe with tapered pipe threads complying with ASME B1.20.1.
	2. Cut threads full and clean using sharp dies.
	3. Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe.
	4. Apply appropriate tape or thread compound to external pipe threads unless dryseal threading is specified.
	5. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.  Do not use pipe sections that have cracked or open welds.

	D. Welded Joints:
	1. Construct joints according to AWS D10.12/D10.12M, using qualified processes and welding operators.
	2. Bevel plain ends of steel pipe.
	3. Patch factory-applied protective coating as recommended by manufacturer at field welds and where damage to coating occurs during construction.

	E. PE Piping Heat-Fusion Joints:  Clean and dry joining surfaces by wiping with clean cloth or paper towels.  Join according to ASTM D 2657.
	1. Plain-End Pipe and Fittings:  Use butt fusion.
	2. Plain-End Pipe and Socket Fittings:  Use socket fusion.


	3.6 HANGER AND SUPPORT INSTALLATION
	A. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod sizes:
	1. NPS 1/2:  Maximum span, 72 inches; minimum rod size, 3/8 inch.
	2. NPS 3/4 and NPS 1:  Maximum span, 96 inches; minimum rod size, 3/8 inch.
	3. NPS 1-1/4 and NPS 1-1/2:  Maximum span, 108 inches; minimum rod size, 3/8 inch.
	4. NPS 2:  Maximum span, 108 inches; minimum rod size, 1/2 inch.
	5. NPS 2-1/2 to NPS 3:  Maximum span, 10 feet; minimum rod size, 1/2 inch.
	6. NPS 4:  Maximum span, 10 feet; minimum rod size, 5/8 inch.
	7. NPS 6:  Maximum span, 10 feet; minimum rod size, 3/4 inch.
	8. NPS 8:  Maximum span, 10 feet; minimum rod size, 7/8 inch.

	B. Install hangers for horizontal drawn-temper copper tubing with the following maximum spacing and minimum rod sizes:
	1. NPS 1/2:  Maximum span, 72 inches; minimum rod size, 3/8 inch.
	2. NPS 3/4:  Maximum span, 84 inches; minimum rod size, 3/8 inch.
	3. NPS 1:  Maximum span, 96 inches; minimum rod size, 3/8 inch.

	C. Install hangers for horizontal, corrugated stainless-steel tubing with the following maximum spacing and minimum rod sizes:
	1. NPS 1/2:  Maximum span, 72 inches; minimum rod size, 3/8 inch.
	2. NPS 3/4 and Larger:  Maximum span, 96 inches; minimum rod size, 3/8 inch.


	3.7 CONNECTIONS
	A. Connect to utility's gas main according to utility's procedures and requirements.
	B. Install natural-gas piping electrically continuous and bonded to gas appliance equipment grounding conductor of the circuit powering the appliance according to NFPA 70.
	C. Connect piping to appliances using manual gas shutoff valves and unions.  Install valve within 72 inches of each gas-fired appliance and equipment.  Install union between valve and appliances or equipment.
	D.  Provide corrugated stainless steel flexible piping at connections to the following:
	1. Electrical generators.
	2. Kitchen appliances and equipment.


	3.8 PAINTING
	A. Comply with requirements in Section 099113 "Exterior Painting" and Section 099123 "Interior Painting" for painting interior and exterior natural-gas piping.
	B. Paint exposed, exterior metal piping, fittings, valves, service regulators, service meters and meter bars, earthquake valves, and piping specialties. Paint exterior piping to match building exterior.
	1. Alkyd System:  MPI EXT 5.1D.
	a. Prime Coat:  Alkyd anticorrosive metal primer.
	b. Intermediate Coat:  Exterior alkyd enamel matching topcoat.
	c. Topcoat:  Exterior alkyd enamel flat.
	d. Color:  To match surroundings and shall be approved by architect.


	C. Paint exposed, interior metal piping, valves, service regulators, service meters and meter bars, earthquake valves, and piping specialties, except components, with factory-applied paint or protective coating.
	1. Latex Over Alkyd Primer System:  MPI INT 5.1Q.
	a. Prime Coat:  Alkyd anticorrosive metal primer.
	b. Intermediate Coat:  Interior latex matching topcoat.
	c. Topcoat:  Interior latex flat.
	d. Color:  To match surroundings and shall be approved by architect.

	2. Alkyd System:  MPI INT 5.1E.
	a. Prime Coat:  Alkyd anticorrosive metal primer.
	b. Intermediate Coat:  Interior alkyd matching topcoat.
	c. Topcoat:  Interior alkyd flat.
	d. Color:  To match surroundings and shall be approved by architect.


	D. Damage and Touchup:  Repair marred and damaged factory-applied finishes with materials and by procedures to match original factory finish.

	3.9 OUTDOOR SERVICE PIPING SCHEDULE (PIPING UPSTREAM OF METER)
	A. Underground outdoor natural-gas service piping shall be:
	1. Polyethylene pipe and fittings joined by heat fusion, or mechanical couplings if allowed by the utility provider; service-line risers with tracer wire terminated in an accessible location.  Polyethylene piping shall meet the requirements of ASTM D2...
	2. Contractor shall be responsible for excavation and backfill of the gas service trench, including sand below the piping and sand required for backfilling the trench.
	3. Provide caution tape on top of service piping and tracer wire as required.

	B. Aboveground outdoor natural-gas service piping shall be:
	1. For piping 2” and smaller: Steel pipe with malleable-iron fittings and threaded joints.
	2. For piping larger than 2”: Steel pipe with wrought-steel fittings and welded joints.


	3.10 INDOOR HOUSE PIPING SCHEDULE (INTERIOR PIPING DOWNSTREAM OF METER)
	A. Aboveground indoor house piping shall be:
	1. For piping 2” and smaller: Steel pipe with malleable-iron fittings and threaded joints.
	2. For piping larger than 2”: Steel pipe with wrought-steel fittings and welded joints.
	3. Corrugated, Stainless-Steel Tubing


	3.11 OUTDOOR HOUSE PIPING SCHEDULE (EXTERIOR PIPING DOWNSTREAM OF METER)
	A. Aboveground outdoor natural-gas piping shall be:
	1. For piping 2” and smaller: Steel pipe with malleable-iron fittings and threaded joints.
	2. For piping larger than 2”: Steel pipe with wrought-steel fittings and welded joints.

	B. Underground outdoor natural-gas piping shall be:
	1. Polyethylene pipe and fittings joined by heat fusion, or mechanical couplings if allowed by the utility provider; service-line risers with tracer wire terminated in an accessible location.  Polyethylene piping shall meet the requirements of ASTM D2...
	2. Steel pipe with wrought-steel fittings and welded joints, or mechanical couplings is allowed by the utility provider.  Coat pipe and fittings with protective coating for steel piping.


	3.12 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE
	A. Valves for pipe sizes NPS 2 and smaller at service meter shall be one of the following:
	1. One-piece, bronze ball valve with bronze trim.
	2. Two-piece, full-port, bronze ball valves with bronze trim.

	B. Distribution piping valves for pipe sizes NPS 2 and smaller shall be one of the following:
	1. One-piece, bronze ball valve with bronze trim.
	2. Two-piece, full-port, bronze ball valves with bronze trim.
	3. Bronze plug valve.




