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Revisions made to the original MasterSpec text are made solely by the Licensee and are not endorsed by, or representative of the opinions of, Deltek or The American Institute of Architects (AIA). Neither AIA nor Deltek are liable in any way for such revisions or for the use of this Section by any end user. A qualified design professional should review and edit the document to suit Project.

SECTION 231123 - FACILITY NATURAL-GAS PIPING
PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:

1. Part 2 Carbon Press Fittings for Gas and Oil Applications.

a. Carbon Steel Press Fittings.

B. Related Requirements:

Retain subparagraph below to cross-reference requirements Contractor might expect to find in this Section but are specified in other Sections.

1. Section 221513 "General-Service Compressed-Air Piping for pipe fittings.

1.2 DEFINITIONS

Retain terms that remain after this Section has been edited for a project. Include only essential definitions or acronyms not well understood by the affected industry or trade.

A. CWP: Cold working pressure.

B. Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient temperatures and weather conditions. An example includes rooftop locations.

C. Exposed, Interior Installations: Exposed to view indoors. Examples include finished occupied spaces and mechanical equipment rooms.

D. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, crawlspaces, and tunnels.

1.3 ACTION SUBMITTALS

Action submittals are submittals requiring responsive action and return of reviewed documents to Contractor.

A. Product Data: For each type of Carbon Steel Press Fittings.
1. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
B. Shop Drawings: Carbon Steel Press Fittings.
1. Include attachment details, attachment to other work, if any, and operational clearances.

Retain option in subparagraph below if Contractor installs service meter.

2. Detail mounting, supports, and valve arrangements for[ service-meter assembly and] pressure regulator assembly.

1.4 INFORMATIONAL SUBMITTALS

Informational submittals are submittals that require review by Engineer, but they do not require Architect's responsive action and return of reviewed documents to Contractor, provided submittals comply with requirements. If rejected, submittals with responsive action must be returned to Contractor.

Coordinate "Qualification Data" Paragraph below with qualification requirements in Section 014000 "Quality Requirements" and as may be supplemented in "Quality Assurance" Article.

A. Qualification Data: For qualified Installer.

Retain "Field quality-control reports" Paragraph below if Contractor is responsible for field quality control testing and inspecting.

B. Field quality-control reports.

Coordinate "Qualification Statements" Paragraph below with qualification requirements in Section 014000 "Quality Requirements" and as may be supplemented in "Quality Assurance" Article.

C. Qualification Statements: For Installer.

1.5 CLOSEOUT SUBMITTALS

A. Maintenance Data: For each type of product, including related accessories.

1.6 QUALITY ASSURANCE

A. Installer Qualifications:

1. Pressure-Seal Joining Procedure for Steel Piping. Qualify operators in accordance with training provided by respective manufacturer.

1.7 DELIVERY, STORAGE, AND HANDLING

Retain "Handling Flammable Liquids" Paragraph below for projects involving existing systems.

A. Handling Flammable Liquids: Remove and dispose of liquids from existing natural-gas piping in accordance with requirements of authorities having jurisdiction.

B. Deliver pipes and tubes with factory-applied end caps. Maintain end caps through shipping, storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and moisture.

C. Comply with Carbon Steel Press Fittings manufacturers' written instructions for minimum and maximum temperature and humidity requirements for shipment, storage, and handling.

D. Deliver Carbon Steel Press Fittings materials in unopened bundles and store in a temperature-controlled dry place with adequate air circulation.

E. Store Carbon Steel Press Fittings and protect material from damage prior to installation.

1.8 PROJECT CONDITIONS

Retain this article for outdoor piping and if Contractor is required to provide survey.

A. Perform site survey, research public utility records, and verify existing utility locations. Contact utility-locating service for area where Project is located.

Retain "Interruption of Existing Natural-Gas Service" Paragraph below if interruption of existing natural-gas service is required.

B. Interruption of Existing Natural-Gas Service: Do not interrupt natural-gas service to facilities occupied by Owner or others unless permitted under the following conditions, and then only after arranging to provide purging and startup of natural-gas supply in accordance with requirements indicated:

1. Notify [Architect] [Construction Manager] [Owner] no fewer than [two] <Insert number> days in advance of proposed interruption of natural-gas service.

2. Do not proceed with interruption of natural-gas service without [Architect's] [Construction Manager's] [Owner's] written permission.

1.9 COORDINATION

A. Coordinate sizes and locations of concrete bases with actual equipment provided.

B. Coordinate requirements for access panels and doors for valves installed and concealed behind finished surfaces. Comply with requirements in Section 083113 "Access Doors and Frames."

C. Coordinate requirements for piping identification for natural-gas piping. Comply with requirements in Section 220553 "Identification of Plumbing Piping and Equipment."

PART 2 -  PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Comply with [NFPA 54] [the International Fuel Gas Code].

B. Minimum Operating-Pressure Ratings:

Revise pressure ratings in "Piping and Valves," "Service Regulators," and "Minimum Operating Pressure of Service Meter" subparagraphs below to suit Project. Ratings must be at least one and one-half times the system's operating pressure. Verify requirements with authorities having jurisdiction. Line pressure is usually less than 65 psig (450 kPa).

1. Piping and Valves: [100 psig (690 kPa)] <Insert value> minimum unless otherwise indicated.

2. Service Regulators: [65 psig (450 kPa)] [100 psig (690 kPa)] <Insert value> minimum unless otherwise indicated.

Pressure at meter, if downstream from regulator, should be 5 psig (34.5 kPa) or lower for most applications. Pressure for industrial applications may be 100 psig (690 kPa) or higher, but these industrial applications are not addressed in the scope of this Section. If service meters and regulators with more than one pressure rating are required, indicate location of each on Drawings along with their outlet pressure setting.

3. Minimum Operating Pressure of Service Meter: [5 psig (34.5 kPa)] [10 psig (69 kPa)] [20 psig (138 kPa)] [65 psig (450 kPa)] <Insert value>.

C. Natural-Gas System Pressure within Buildings:

Retain one of four subparagraphs below. NFPA 54 limits the pressure for natural gas in buildings to maximum 5 psig (34.5 kPa) unless specific construction details are followed, such as all welded piping, and venting pipe chases to outside.

1. Single Pressure: [0.5 psig (3.45 kPa) or less] [More than 0.5 psig (3.45 kPa), but not more than 2 psig (13.8 kPa)] [More than 2 psig (13.8 kPa), but not more than 5 psig (34.5 kPa)] <Insert pressure range>.

2. Two pressure ranges. Primary pressure is more than 0.5 psig (3.45 kPa), but not more than 2 psig (13.8 kPa), and is reduced to secondary pressure of 0.5 psig (3.45 kPa) or less.

3. Two pressure ranges. Primary pressure is more than 2 psig (13.8 kPa), but not more than 5 psig (34.5 kPa), and is reduced to secondary pressure of more than 0.5 psig (3.45 kPa), but not more than 2 psig (13.8 kPa).

4. Three pressure ranges. Primary pressure is more than 2 psig (13.8 kPa), but not more than 5 psig (34.5 kPa), and is reduced to secondary pressures of more than 0.5 psig (3.45 kPa), but not more than 2 psig (13.8 kPa), and is reduced again to pressures of 0.5 psig (3.45 kPa) or less.

D. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

2.2 NATURAL GAS PIPING SPECIALITIES
A. Carbon Steel Press Fittings:
Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require a specific product or a comparable product from manufacturers listed.

For more information on Streamline® Carbon Steel Press Fittings, see www.muellerstreamline.com/.

1. Basis-of-Design Product: Subject to compliance with requirements, provided by Mueller Streamline Co.; Streamline® STL-G Carbon Steel Press Fittings:

a. <Insert manufacturer's name>.

2. Description: Streamline® STL-G carbon steel press fittings for use in compressed air applications. Available sizes ranging from 1/2 to 2 inches (15 to 50 mm) in diameter. Product is designed for use in piping systems utilizing ASTM A53, Schedule 10 to Schedule 40 carbon steel pipe. Mechanical press fittings are compatible with most common black iron pipe pressing tools and compression jaws with 7200 lb (32 kN) minimum hydraulic ran output.

3. Standards:

a. ASTM A420 or ASME B16.3 for material.

b. ANSI/CSA LC4 performance criteria.

4. CWP Maximum: 125 psi (862 kPa).

5. Temperature Range: Minus 40 to plus 180 deg F (Minus 40 to plus 82 deg C).

6. Material: Carbon steel with corrosion-resistant zinc/nickel coating.

7. Grip Ring: Type 420 stainless steel.

8. Separator Ring: CuZn15 brass.

9. Sealing Element: HNBR.

10. Sizes: 1/2 to 2 inches (15 to 20 mm).

B. Underground Burial Tape:

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to identify a specific product or a comparable product from manufacturers listed.

3M Scotchrap® Tape 50 and Shurtape® PW100 are comparable impermeable coating systems designed to protect joints from moisture, debris, corrosion, and other soil stresses.

1. Basis-of-Design Product: Subject to compliance with requirements, provide 3M; [Scotchrap Tape 50] [or] [Shurtape PW100] or comparable product.

a. <Insert manufacturer's name>.

C. Tool and Compression Jaws Compatibility:

1. Pipe sizes 1/2 to 3/4 inch (15 to 20 mm):

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to identify a specific product or a comparable product from manufacturers listed.

a. Basis-of-Design Product: Subject to compliance with requirements, provide [Rems; Radial Press Compact] [Ridgid; RP Series Compact] with Compact Jaws or comparable product.

1) <Insert manufacturer's name>.

2. Pipe sizes 1/2 to 1 inch (15 to 25 mm):
Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to identify a specific product or a comparable product from manufacturers listed.

a. Basis-of-Design Product: Subject to compliance with requirements, provide Milwaukee; M12 FORCE LOGIC with Compact Jaws or comparable product.

1) <Insert manufacturer's name>.

3. Pipe sizes 1/2 to 1 inches (15 to 25 mm):

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to identify a specific product or a comparable product from manufacturers listed.

a. Basis-of-Design Product: Subject to compliance with requirements, provide [Milwaukee; M18 FORCE LOGIC Press Tool] [Milwaukee; M18 FORCE LOGIC Long Throw Press Tool] [Rems; Radial Press Standard] [Ridgid; RP Series Standard] with Standard Jaws or comparable product.

1) <Insert manufacturer's name>.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine roughing-in for natural-gas piping system to verify actual locations of piping connections before equipment installation.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

Retain first paragraph below for renovations and additions.

A. Close equipment shutoff valves before turning off natural gas to premises or piping section.

B. Inspect natural-gas piping in accordance with [NFPA 54] [the International Fuel Gas Code] to determine that natural-gas utilization devices are turned off in piping section affected.

C. Comply with [NFPA 54] [the International Fuel Gas Code] requirements for preventing accidental ignition.

3.3 INSTALLATION OF OUTDOOR PIPING

A. Comply with [NFPA 54] [the International Fuel Gas Code] for installation and purging of natural-gas piping.

NFPA 54 requires a minimum of 18 inches (450 mm) of cover over buried natural-gas piping, or 12 inches (300 mm) with shielding. Pipe with less than 12 inches (300 mm) of cover must be installed in a containment conduit.

B. Install underground, natural-gas piping buried at least [36 inches (900 mm)] <Insert value> below finished grade. Comply with requirements in Section 312000 "Earth Moving" for excavating, trenching, and backfilling.

1. If natural-gas piping is installed less than 36 inches (900 mm) below finished grade, install it in containment conduit.

C. Steel Piping with Protective Coating:

Retain first two subparagraphs below for steel pipe protected from corrosion by PE coating.

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

Retain one of two subparagraphs below. Verify acceptability of repaired coating systems with authorities having jurisdiction. Repair damage to PE coating on pipe as recommended in writing by protective coating manufacturer.

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

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

E. Install pressure gage [downstream] [upstream and downstream] from each service regulator. Pressure gages are specified in Section 230519 "Meters and Gages for HVAC Piping."

3.4 INSTALLATION OF INDOOR PIPING

A. Welding Near an Existing Press Connection:

1. All welds in the system are to be completed before any press connections are made.

B. Threaded Fitting Near Press Connections:

1. Threaded connections need to be tightened prior to pressing in line fittings.

C. Underground Burial:

1. Fittings are to be approved for underground installation in accordance with applicable codes. Underground joints should be wrapped in tape, or a comparable impermeable coating system designed to protect joints from moisture, debris, corrosion, and other soil stresses.

D. Painting:

1. Fittings have a factory-applied, corrosion-resistant coating but may be painted if desired for color identification. Proper care must be taken to avoid any oil-based paints from pooling inside the fitting ends.

E. Seal Lubrication:

1. If additional seal lubrication is required, silicon or non-petroleum based lubricants are preferred.
F. Use carbon steel press fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.

G. Install carbon steel press unions adjacent to each valve in pipes NPS 2 (DN 50) and smaller.

H. Comply with [NFPA 54] [the International Fuel Gas Code] for installation and purging of natural-gas piping.

I. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems. Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations. Install piping as indicated unless deviations to layout are approved on Coordination Drawings.

J. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during progress of construction, to allow for mechanical installations.

K. Do not install piping in concealed locations unless sleeved with the sleeve open at both ends.

L. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.

M. Where installing piping above accessible ceilings, allow sufficient space for ceiling panel removal.

N. Locate valves for easy access. Do not locate valves within return air plenums.

Retain first paragraph below for other than dry gas.

O. Install natural-gas piping at uniform grade of 2 percent down toward drip and sediment traps.

P. Install piping free of sags and bends.

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

R. Verify final equipment locations for roughing-in.

S. Comply with requirements in Sections specifying gas-fired appliances and equipment for roughing-in requirements.

T. 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.

1. 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 (75 mm) long and same size as connected pipe. Install with space below bottom of drip to remove plug or cap.

Retain subparagraph below if reducing pressure to 2 psig (13.8 kPa).

2. Install sediment trap on both sides of regulators for gas reduction to 2 psig (13.8 kPa) with valve and capped.

U. Extend relief vent connections for service regulators, line regulators, and overpressure protection devices to outdoors and terminate with weatherproof vent cap.

V. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or floors, and in floor channels unless indicated to be exposed to view.

W. 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 as described in Part 2. Install a vent pipe from containment conduit to outdoors and terminate with weatherproof vent cap.

Five subparagraphs below are taken from NFPA 54. Conditions are subject to approval of authorities having jurisdiction.

1. Above Accessible Ceilings: Natural-gas piping, fittings, valves, and regulators may be installed in accessible spaces without containment conduit.

Coordinate first subparagraph below with Drawings.

2. In Floor Channels: Install natural-gas piping in floor channels. Channels must have cover and be open to space above cover for ventilation.

3. 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.

4. 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.

X. Use eccentric reducer fittings to make reductions in pipe sizes. Install fittings with level side down.

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

Z. Install unions in pipes NPS 2 (DN 50) and smaller, adjacent to each valve, at final connection to each piece of equipment. Unions are not required at flanged connections.

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

AB. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated valve.

AC. Install pressure gage [downstream] [upstream and downstream] from each line regulator. Pressure gages are specified in Section 230519 "Meters and Gages for HVAC Piping."

AD. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping."

Retain first paragraph below for piping that penetrates an exterior concrete wall or concrete slab.

AE. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping."

AF. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Section 230518 "Escutcheons for HVAC Piping."

3.5 INSTALLATION OF SERVICE-METER ASSEMBLIES

Service meters are often installed by utility. Retain this article to require Contractor to install service meter. Install meter assemblies in heated spaces if natural gas contains moisture.

A. Install service-meter assemblies aboveground[, on concrete bases].

B. Install metal shutoff valves upstream from service regulators. Shutoff valves are not required at second regulators if two regulators are installed in series.

C. Install strainer on inlet of service-pressure regulator and meter set.

D. Install service regulators mounted outside with vent outlet horizontal or facing down. Install screen in vent outlet if not integral with service regulator.

E. Install metal shutoff valves upstream from service meters. Install dielectric fittings downstream from service meters.

F. Install service meters downstream from pressure regulators.

Revise paragraph below to suit Project and indicate bollards on Drawings; delete if not required.

G. Install metal bollards to protect meter assemblies. Comply with requirements in Section 055000 "Metal Fabrications" for pipe bollards.

3.6 INSTALLATION OF VALVES

A. Install manual gas shutoff valve for each gas appliance ahead of corrugated stainless steel tubing, aluminum, or copper connector.

B. Install underground valves with valve boxes.

C. Install regulators and overpressure protection devices with maintenance access space adequate for servicing and testing.

D. Install earthquake valves aboveground outside buildings in accordance with listing.

E. Install anode for metallic valves in underground PE piping.

F. Do not install valves in return-air plenums.

3.7 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. Minimum Distance Between Joints Pressing Near an Existing Press Connection:

1. 1/2 inch (15 mm) pipe size; 1/4 inch (6 mm) minimum distance required.

2. 3/4 inch (20 mm) pipe size; 1/4 inch (6 mm) minimum distance required.

3. 1 inch (25 mm) pipe size; 1/4 inch (6 mm) minimum distance required.

4. 1-1/4 inch (32 mm) pipe size; 1/2 inch (13 mm) minimum distance required.

5. 1-1/2 inch (40 mm) pipe size; 1/2 inch (13 mm) minimum distance required.

6. 2 inch (50 mm) pipe size; 1/2 inch (13 mm) minimum distance required.

3.8 INSTALLATION OF HANGERS AND SUPPORTS

Retain first paragraph below for projects in areas that require seismic restraints.

A. Comply with requirements for seismic-restraint devices specified in Section 230548 "Vibration and Seismic Controls for HVAC."

B. Comply with requirements in Section 230529 "Hangers and Supports for HVAC Piping and Equipment" for hangers, supports, and anchor devices.

C. Install hangers for [steel piping] [and] [copper tubing], with maximum horizontal spacing and minimum rod diameters, to comply with MSS SP-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.

D. Support horizontal piping within [12 inches (300 mm)] <Insert dimension> of each fitting.

E. Support vertical runs of steel piping to comply with MSS SP-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.

3.9 PIPING CONNECTIONS

Coordinate piping installations and specialty arrangements with Drawings and with requirements specified in piping systems. If Drawings are explicit enough, these requirements may be reduced or omitted.

Delete first two paragraphs below if utility makes connection to its gas main, or retain one of first two paragraphs and revise to suit Project.

A. Connect to utility's gas main in accordance with 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 in accordance with NFPA 70.

C. Where installing piping adjacent to appliances, allow space for service and maintenance of appliances.

D. Connect piping to appliances using manual gas shutoff valves and unions. Install valve within 72 inches (1800 mm) of each gas-fired appliance and equipment. Install union between valve and appliances or equipment.

3.10 LABELING AND IDENTIFICATION

Retain one of two paragraphs in this article.

A. Comply with requirements in Section 230553 "Identification for HVAC Piping and Equipment" for piping and valve identification.

B. Install detectable warning tape directly above gas piping, 12 inches (300 mm) below finished grade, except 6 inches (150 mm) below subgrade under pavements and slabs.

3.11 CONCRETE BASES

Coordinate concrete work in this article with Section 033000 "Cast-in-Place Concrete."

A. Concrete Bases: Anchor equipment to concrete base[.][ in accordance with seismic codes at Project. See Section 230548 "Vibration and Seismic Controls for HVAC."]

1. Construct concrete bases of dimensions indicated, but not less than 4 inches (100 mm) larger in both directions than supported unit.

2. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install dowel rods on [18-inch (450-mm)] <Insert dimension> centers around the full perimeter of the base.

3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete base, and anchor into structural concrete floor.

4. Place and secure anchorage devices. Use supported equipment manufacturer's setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.

5. Install anchor bolts to elevations required for proper attachment to supported equipment.

6. Use [3000 psig (20.7 MPa)] <Insert value>, 28-day, compressive-strength concrete and reinforcement as specified in Section 033000 "Cast-in-Place Concrete."

3.12 FIELD QUALITY CONTROL

A. Tests and Inspections:

Retain option in subparagraph below that was retained in Part 1.

1. Test, inspect, and purge natural gas in accordance with [NFPA 54] [the International Fuel Gas Code] and authorities having jurisdiction.

See Section 014000 "Quality Requirements" for retesting and reinspecting requirements and Section 017300 "Execution" for requirements for correcting the Work.

2. Natural-gas piping will be considered defective if it does not pass tests and inspections.

B. Prepare test and inspection reports.

3.13 DEMONSTRATION

Delete this article if no earthquake valves or if training is not required.

A. [Engage a factory-authorized service representative to train] [Train] Owner's maintenance personnel to adjust, operate, and maintain earthquake valves.

3.14 UNDERGROUND, MANUAL GAS SHUTOFF VALVE SCHEDULE

Retain and revise applicable piping applications. Coordinate with materials specified in Part 2.

A. Connections to Existing Gas Piping: Use valve and fitting assemblies made for tapping utility's gas mains and listed by an NRTL.

B. Underground:

Retain both subparagraphs below for steel piping.

1. NPS 2 (DN 50) and Smaller: Bronze plug valves.

2. NPS 2-1/2 (DN 65) and Larger: Cast-iron, [lubricated] [nonlubricated] plug valves.

3.15 ABOVEGROUND, MANUAL GAS SHUTOFF VALVE SCHEDULE

Retain and revise applicable piping applications. Coordinate with materials specified in Part 2.

Retain "one of" option in first paragraph below to allow Contractor to select piping materials from those retained.

A. Valves for pipe sizes NPS 2 (DN 50) and smaller at service meter are to be[ one of] the following:

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

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

3. Bronze plug valve.

Retain "one of" option in first paragraph below to allow Contractor to select piping materials from those retained.

B. Valves for pipe sizes NPS 2-1/2 (DN 65) and larger at service meter are to be[ one of] the following:

1. Two-piece, [full] [regular]-port, bronze ball valves with bronze trim.

2. Bronze plug valve.

3. Cast-iron, nonlubricated plug valve.

Retain "one of" option in first paragraph below to allow Contractor to select piping materials from those retained.

C. Distribution piping valves for pipe sizes NPS 2 (DN 50) and smaller are to be[ one of] the following:

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

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

3. Bronze plug valve.

Retain "one of" option in first paragraph below to allow Contractor to select piping materials from those retained.

D. Distribution piping valves for pipe sizes NPS 2-1/2 (DN 65) and larger are to be[ one of] the following:

1. Two-piece, [full] [regular]-port, bronze ball valves with bronze trim.

2. Bronze plug valve.

3. Cast-iron, [nonlubricated] [lubricated] plug valve.

Retain "one of" option in paragraph below to allow Contractor to select piping materials from those retained.

E. Valves in branch piping for single appliance are to be[ one of] the following:

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

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

3. Bronze plug valve.
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