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SECTION 02680
GAS DISTRIBUTION SYSTEM

SPEC WRITER NOTE: Delete between //‑‑‑// if not applicable to project. Also delete any other item or paragraph not applicable in the section and renumber the paragraphs.

PART 1 - GENERAL

1.1 DESCRIPTION:


Outside underground gas distribution system for // natural // manufactured // mixture of natural and manufactured // gas, complete, ready for operation, including cathodic protection if required, all appurtenant structures, and connections to new building structures and to existing gas supply. This specification does not apply to LPG distribution systems.

1.2 RELATED WORK:

A.
Maintenance of Existing Utilities: Section 01010, GENERAL REQUIREMENTS.

B.
Excavation, Trench Widths, Pipe Bedding, Backfill, Shoring, Sheeting, Bracing: Section 02200, EARTHWORK.

C.
Section 03300, CAST-IN-PLACE CONCRETE.

D.
Where soil resistivity is less than 4000 ohm-cm or when required by gas utility, Section 16640, CATHODIC PROTECTION (BOILER PLANT/OUTSIDE STEAM DISTRIBUTION).

1.3 Definitions:

A.
Gas Main or Distribution Main: A distribution line that serves as a common source of supply for more than one service line.

B.
Gas Service Line: A distribution line that transports gas from a common source of supply to the meter set assembly.

1.4 QUALITY ASSURANCE:

A.
Approval by Contracting Officer is required of products or services of proposed manufacturers, suppliers and installers, and will be based upon submission by Contractor for certification that:

1.
Manufacturers regularly and currently manufacture earthquake automatic gas shutoff valves, gas filters, regulators, and meters.

2.
The design and size of each item of equipment provided for this project is of current production and has been in satisfactory and efficient operation on at least three installations for approximately 3 years. If elements of equipment lack a substantial experience record, such lack shall be brought to the attention of the Contracting Officer at the time of submission of shop drawings, with full information included to permit proper evaluation. Experience qualification shall be certified and a list of installations shall be furnished for earthquake automatic gas shutoff valves, gas filters, regulators, and meters.

B.
Apply and install materials, equipment, and specialties in accordance with manufacturer's written instructions. Conflicts between the manufacturer's instructions and the contract drawings and specifications shall be referred to the Resident Engineer (RE) or Contracting Officers Technical Representative (COTR) for resolution. Provide copies of installation instructions to the RE or COTR prior to commencing installation of any item.

C.
All equipment shall be free from defects which would adversely affect the performance, maintainability and appearance of individual components or overall assembly.

D.
Assembly of Plastic Piping: Installation personnel shall have been trained, tested and certified under a procedure approved by the manufacturer of the piping. Proof of certification, in writing, shall be provided to the COTR or RE.

E.
Contractor shall conform to applicable local codes, American Society of Mechanical Engineers Gas Transmission and Distribution Piping Systems, publications of the Underwriters' Laboratories, Inc., National Fire Protection Association, Federal Specifications, American Society of Testing Materials, and current safety standards, all as defined in the Article of the Specifications relating to Applicable Publications.

F.
Comply with rules and regulations of the local utility having jurisdiction in all cases where gas lines are connected to public Utility Services.

1.5 SUBMITTALS:

A.
Submit in accordance with Section 01340, SAMPLES AND SHOP DRAWINGS.

B.
Piping:

1.
ASTM Compliance.

2.
Grade, class or type, schedule number.

3.
Manufacturer’s Certification of Compliance with specified standards.

C.
Pipe Coatings:

1.
Manufacturer’s Certification of Compliance with specified standards.

2.
Federal Specification Compliance.

D.
Pipe Fittings and Flanges:
1.
ASTM Compliance.

2.
Grade, class or type, schedule number.

3.
Catalog Cuts.

4.
Pressure and Temperature Rating.

E.
Manual Valves:

1.
Type and service.

2.
Catalog Cuts.

3.
Pressure and Temperature Ratings.

F.
Earthquake Automatic Gas Shut-off:

1.
UL Listing and ANSI Compliance.

2.
Certification of ASCE 25-97 Compliance.

3.
Pressure and Temperature Ratings.

4.
Pressure Loss and Flow Rate Data.

G.
Valve Boxes:

1.
Catalog Cuts.

H.
Gas Filter:

1.
Catalog Cuts.

2.
Removal Efficiency, Pressure and Temperature Rating.

I.
Gas Pressure Regulator:

1.
UL Listing.

2.
Pressure and Temperature Rating.

3.
Flow Capacities.

4.
Catalog Cuts.

J.
Meter:

1.
ANSI Compliance.

2.
Pressure and Temperature Rating.

3.
Certification of Compliance with local utility requirements.

K.
// Cathodic Protection System:

1.
Submittals as listed under Section 16640, Cathodic Protection (Boiler Plant/Outside Steam Distribution) //.

L.
Certificate to indicate compliance with pressure tests on gas system.

1.6 APPLICABLE PUBLICATIONS:

A.
The publications listed below form a part of this specification to the extent referenced.  The publications are referenced in the text by the basic designation only.

B.
Federal Specifications (Fed. Spec.):

L-C-530C
Coating, Pipe, Thermoplastic Resin

L-T-1512A
Tape, Pressure Sensitive Adhesive, Pipe Wrapping

WWP-521
Malleable-Iron Threaded Fittings

WW-U-531
Unions  

C.
American National Standards Institute (ANSI):

B1.20.1
Malleable-Iron Threaded Fittings: Threads 

B16.3-98
Malleable-Iron Threaded Fittings: Dimensions and Pressure Rating

B16.5-03
Pipe Flanges and Flanged Fittings, NPS 1/2 Through NPS 24

B16.9-03
Factory-Made Wrought Steel Buttwelding Fittings

B16.11-01
Forged Steel Fittings, Socket-Welding and Threaded

B16.34-97
Valves-Flanged, Threaded, and Welding End

B16.40-94
Manually Operated Thermoplastic Gas Shutoffs and Valves in Gas Distribution Systems

B31.8-95
Gas Transmission and Distribution Piping Systems

B109.2-92
Diaphragm Type Gas Displacement Meters

D.
American Petroleum Institute (API):

API Spec 6D-94
Pipeline Valves (Gate, Plug, Ball, and Check Valves)

E.
American Society for Civil Engineers (ASCE):

25-97
Earthquake Actuated Automatic Gas Shutoff

F.
American Society for Testing and Materials (ASTM):

A197
Malleable Threaded Fittings, classes 150 and 300, and Unions. 

A53M-04a
Pipe, Steel, Black and Hot-Dipped, Zinc-Coated Welded and Seamless

A126-04
Gray Iron Castings for Valves, Flanges, and Pipe Fittings

D450-00e1
Coal-Tar Pitch Used in Roofing, Dampproofing and Waterproofing

D2513-03
Thermoplastic Gas Pressure Pipe, Tubing, and Fittings

D2517-00e1
Reinforced Epoxy Resin Gas Pressure Pipe and Fittings

D3350-00
Polyethylene Plastics Pipe and Fittings Materials

G.
American Water Works Association (AWWA):

C203-02
Coal-Tar Protective Coatings and Linings for Steel Water Pipelines - Enamel and Tape - Hot Applied

H.
National Fire Protection Association (NFPA):

54-02
National Fuel Gas Code

PART 2 - PRODUCTS

SPEC WRITER NOTE: Update material to agree with applicable requirements (types, grades, classes, and other related items) specified in the referenced Applicable Publications.

SPEC WRITER NOTE: If shop applied pipe coatings are not allowed by local jurisdiction, delete Paragraphs A.1.A, A.1.B and A.1.C.
2.1 PIPE:

A.
Black Steel: Seamless or ERW, ASTM A53, Grade B, Schedule 40.

1.
Shop-applied pipe coating shall be one of the following types:

a.
Coal Tar Enamel Coating: Exterior of pipe and fittings shall be cleaned, primed with Type B primer and coated with hot-applied coal-tar enamel with bonded layer of felt wrap in accordance with AWWA C203. Asbestos felt shall not be used; felt material shall be fibrous-glass mat as specified in Appendix Sec. A2.1 of AWWA C203.

b.
Adhesive-Thermoplastic Resin Coating: Fed. Spec. L-C-530, Type I.

c.
Adhesive-thermosetting Resin Coating: Fed. Spec. L-C-530, Type II.

2.
Field-applied plastic tape material for use on pipe joints and for repairing damaged areas of shop-applied coatings shall conform to Fed. Spec. L-T-1512, Type I, 250 (m (10 mils) nominal thickness for pipe joints, and Type II, 500 (m (20 mils) nominal thickness for coating repairs.

SPEC WRITER NOTE: Plastic pipe is not allowed if gas is liquid petroleum manufactured gas, or a mixture of manufactured and natural gas, if excessive external loads are present, VAMC is located in Seismic Areas A or B, or local gas company does not use.

B.
Polyethylene Pipe: Pipe and tubing shall conform to ASTM D3350 AND ASTM D2513, pipe designations PE 2406 and PE 3408, rated SDR //     //. Minimum wall thickness shall conform to ANSI/ASME B31.8. PE pipe is for underground use only. Polyethylene pipe shall be marked “GAS” and it is not be used where gas pressures are above 690 kPa (100 psi) or with operating temperatures below 7 degrees C (20 degrees F) or above 60 degrees C (140 degrees F).

C.
Fiberglass pipe shall conform to ASTM D2517. Pipe sections shall be marked “GAS” and as required by ASTM D2517. Minimum wall thickness shall be based on B31.8. Fiberglass pipe shall not be used where gas pressures are above 690 kPa (100 psi) or with operating temperatures below 29 degrees C (-20 degrees F) or above 66 degrees C (150 degrees F).

2.2 FITTINGS:

A.
Steel Pipe:

1.
Butt weld fittings shall be wrought steel, ANSI B16.9.

2.
Socket weld fittings shall be forged steel, 13.8 MPa (2000 Psi class), ANSI B16.11.

3.
Threaded fittings shall be malleable iron, ANSI 16.3 or forged steel, ANSI B16.11.

4. Flanges shall be steel, Class 150 //[    ]//, ANSI B16.5.

B.
Polyethylene Plastic Pipe Fittings: ASTM D2513.

C.
Fiberglass: Shall conform to ASTM D2517.

2.3 JOINTS:

A.
Socket or butt welded for steel pipe, ANSI B31.8. Threaded joints not permitted except at valve connections.

B.
Polyethylene pipe joints shall be heat fusion, either butt fusion or socket fusion.

C.
Fiberglass joints and adhesive shall conform to ASTM D2517.

2.4 VALVES:

All types of valves shall be accessible, labeled and specified for use for controlling multiple systems.  

A.
Manual: Valves shall be suitable for shutoff or isolation service.

1.
Lubricated plug type for gas service shall be cast iron, semi-steel or cast steel. Valves shall have capacity to operate in lines with 690 kPa (100 psi) working pressure. Steel valves 40 mm (1-1/2 inches) and smaller installed underground and shall conform to ASME B16.34, carbon steel, socket weld ends. Steel valves 40 mm (1-1/2 inches) and smaller, installed above ground, shall conform to ASME B16.34, carbon steel, socket weld or threaded ends.  Steel valves 50 mm (2 inches) and larger shall conform to API spec 6D, carbon steel, buttweld ends, Class [    ] for underground installations.  Above ground steel valves 50 mm (2 inches or larger) shall conform to API Spec 6D, carbon steel, buttweld or flanged ends, Class [    ]. Cast iron valves shall conform to ASTM A126, Class B, Type 301 or 302, as specified in Section 15339, BOILER PLANT PIPING SYSTEMS.

a.
Underground: 50 mm (2 inch) nut for socket wrench operation.

b.
Above Ground and In Pits: Lever operation, locking type. Provide one lever for each valve.

B.
Polyethylene Valves:

1.
Valves shall conform to ASME B16.40. Polyethylene valves, in sizes 15 mm to 150 mm (1/2 inch to 6 inches) may be used with polyethylene distribution and service lines, in lieu of steel valves, for underground installation only.

SPEC WRITER NOTE: Provide earthquake valve only for seismic areas "A". If seismic criteria was not provided in A/E Package, delete Para. 2.4.C.

C.
Earthquake Automatic Gas Shutoff:

1.
Automatically stops gas flow when actuated by earth tremor.

2.
Type: Single seated, manual reset. Do not provide manual shut-off attachments.

3.
Performance: Shall automatically shut bubble tight within five seconds when subjected to a horizontal sinusoidal oscillation having a peak acceleration of 0.3 gravity with a period of 0.4 seconds. The valve shall not shut-off when subjected for five seconds to horizontal, sinusoidal oscillations having: A peak acceleration of 0.4 gravity with a period of 0.1 second; a peak acceleration of 0.08 gravity with a period of 0.4 second or 1.0 second.

4.
Service:  Natural gas or LPG.

5.
Construction: Cast iron or aluminum body, rated for 850 kPa (125 psi) ANSI flanged ends for pipe sizes above 50 mm (2 inches). Threaded ends for pipe sizes 50 mm (2 inches) and under.

6.
Approvals: UL listed, State of California Standards for Earthquake Actuated Automatic Gas Shut-Off Systems and compliance with ASCE 25-97.

2.5 VALVE BOXES:

A.
Cast iron extension box with screw or slide type adjustment and flared base. Minimum thickness of metal, 5 mm (3/16 inch). Box shall be of such length as can be adapted, without full extension, to depth of cover required over pipe at valve location.

B.
Cast the word "GAS" in cover.

C.
Provide _____ "T" handle socket wrenches of 16 mm (5/8 inch) round stock long enough to extend 600 mm (2 feet) above top of deepest valve box.

D.
Provide box with heavy coat of bituminous paint.

2.6 PIPE SLEEVES:


Ductile iron or coated steel.

2.7 GAS FILTER:

SPEC WRITER NOTE: Lockup pressure of supply service shall be determined by AE.
A.
Replaceable glass-fiber or cellulose cartridge with 10 micron particle retention. Filter enclosure shall be pipe size of the regulator or larger as required by pressure drop considerations. Lockup pressure of the supply service will be (   Kpa) (   Psi). 

B.
Plug all drains or instrumentation outlets. Provide vent with cock for relieving pressure in filter.

SPEC WRITER NOTE:

1.
Include meters and gas regulators in this specification as required.

2.
For gas pressure regulators, consider separate relief devices if not integral to the regulator.

2.8 Gas Pressure Regulators:


Pressure regulators for individual service lines shall be capable of reducing distribution line pressure to pressures required for users. Ferrous bodies. Pressure relief shall be set at a lower pressure than would cause unsafe operation of any connected user. Gas valve shall be installed immediately upstream of each pressure regulator and regulator shall have a single port with orifice diameter no greater than that recommended by manufacturer for the maximum gas pressure at the regulator inlet. Regulator vent valve shall be of resilient materials designed to withstand flow conditions when pressed against valve port. Regulator shall be capable of limiting build-up of pressure under no-flow conditions to 50 percent or less of the discharge pressure maintained under flow conditions. Contractor shall demonstrate to COTR that the regulator does not leak after final inspection.

2.9 Meters:

A.
Gas meters shall be // furnished and installed by local gas Utility // of type approved by local gas Utility // as specified herein.

B. Meters shall comply with ANSI B109.2.  Meters shall be // pipe // pedestal // mounted. Meters shall be provided with // over-pressure protection as specified in ASME B31.8 // tamper-proof protection // frost protection // fungus-proof protection //. Meters shall be suitable for accurately measuring and handling gas at pressures, temperatures, and flow rates indicated. Meters shall have a pulse switch initiator capable of operating up to speeds of 500 pulses per minute. Meters shall be protected from any damage. 

SPEC WRITER NOTE: Use non-detectable type for cemeteries only.

2.10 WARNING TAPE:


Standard, 4-Mil polyethylene 76 mm (3 inch) wide tape, // detectable // non-detectable // type, yellow with black letters, and imprinted with “CAUTION BURIED GAS LINE BELOW”.

PART 3 - EXECUTION

3.1 gas MAins:


Pipe for gas mains shall be // steel // polyethylene // fiberglass //. Steel pipe and fittings shall be coated with protective covering as specified. // Polyethylene or fiberglass mains shall not be installed above ground. //

3.2 BUILDING SERVICE LINES:

A.
Install gas service lines to point of connection within approximately 1500 mm (5 feet) outside of buildings to which such service is to be connected and make connections thereto. The point of delivery is the // meter set assembly // service regulator // shutoff valve //.

B.
Where building services have not been installed, provide temporary caps.

C.
Connect service lines to top of mains by two-strap service clamp or coupling (socket) welded to main and into which is screwed a street tee and street elbow swing, joint assembly.

D.
The service lines shall be as short and as straight as practicable between the point of delivery and the gas main and shall not be bent or curved laterally unless necessary to avoid obstructions or otherwise permitted. Service lines shall be laid with as few as joints as practicable using standard lengths of pipe. Polyethylene or fiberglass service lines shall not be installed aboveground except as permitted in ANSI B31.8.

3.3 PIPE INSTALLATION, GENERAL:

A.
Gas distribution system and equipment shall be installed in accordance with the manufacturer’s recommendations and applicable sections of B31.8 and NFPA 54.

B.
Excavation and backfilling shall be as specified in Section 02200, EARTHWORK.

C.
Heating trenches, storm and sanitary sewer lines, and water mains shall have right of way.

D.
Warning tape shall be continuously placed 300 mm (12 inches) above buried gas lines.

E.
Make service connections at the top of the main, whenever the depth of the main is sufficient to allow top connections. When service connections cannot be made at the top of the main, they shall be made on the side of the main as close to the top as possible. Service connections shall not be made lower than the horizontal midpoint of the gas main.

F.
Before entering building, underground service line shall rise above grade close to building to permit possible gas leaks to vent themselves.

G.
Main services and main service shut off valves shall have a 600 mm (24 inch) minimum cover or as recommended by local utility.

H.
Service lines shall have a 450 mm (18 inch) minimum cover or as recommended by local utility.

I.
Where indicated, the main shall be concrete-encased // sleeved //.  // Non-metallic pipe to be concrete encased shall be sleeved as indicated. The sleeve shall be sloped and vented to atmosphere at the highest point or where shown. //

J.
Connections between metallic and plastic piping shall be made only outside, underground, and with approved transition fittings.

3.4 non-metallic PIPE installation:

A.
Install pipe in trench in accordance with recommendations of the pipe manufacturer. Provide sufficient slack to allow for expansion and contraction.

B.
Joints: Fusion welds shall be made in accordance with the recommendations of the polyethylene pipe manufacturer. Adhesive joints for fiberglass plastic pipe shall be made in accordance with manufacturer’s recommendations.

C.
All offsets in piping shall be made with manufactured fittings. Bending of piping to form offsets shall not be permitted.

D.
Connections between plastic pipe and metal pipe shall be made in accordance with recommendations of the pipe manufacturer.

E.
Copper Tracer Wire: Copper tracer wires consisting of No. 14 AWG solid, single conductor, insulated copper wire shall be installed in the trench with all piping to permit location of the pipe with electronic detectors. The wire shall not be spiraled around the pipe nor taped to the pipe. Wire connections are to be made by stripping the insulation from the wire and soldering with rosin core solder. Solder joints shall be wrapped with rubber tape and electrical tape. At least every 300 m (1000 feet), provide a 2.3 kg (5 pound) magnesium anode attached to the main tracer wire by solder joint shall be wrapped with rubber tape and with electrical tape. An anode shall be attached at the end of each line.

3.5 APPLICATION OF PLASTIC TAPE:

A.
Field apply plastic tape to steel pipe joints and damaged areas of coatings after pressure tests.

B.
Clean and free of burrs and rust, joint areas before taping. Damaged coating shall be smoothed down or cut away if not firmly bonded to the pipe.

C.
Wrap spirally with a two-layer wrapping system, overlapping the coating surface at least 75 mm (3 inches). Initially stretch tape sufficiently to conform to the surface to which it is applied, using one layer half-lapped for tape 50 mm (2 inches) or less in width, or one layer lapped at least 25 mm (1 inch) for tape more than 50 mm (2 inches) wide.

D.
A second layer lapped as above, with a tension as it comes off the roll shall then be applied and pressed to conform to the shape of the component.

3.6 SETTING VALVES:

A.
Do not install valves under pavement unless shown on drawings.

B.
Clean valve interior before installation.

3.7 VALVE BOXES:

A.
Set cover flush with finished grade.

B.
Protect boxes located in roadway against movement by a concrete slab at least 900 mm (3 foot) square by 150 mm (6 inches) deep.

C.
Set other valve boxes with a concrete slab 450 mm (18 inches) by 450 mm (18 inches) by 150 mm (6 inches) deep and set flush with grade.

D.
All exposed portions of valve boxes shall be painted "Traffic Yellow."

3.8 PIPE SLEEVES:

A.
Pipe shall be continuous through sleeves. Set sleeves in place before concrete is poured.

B.
Seal between sleeve/core opening and the pipe with modular mechanical type link seal.

C.
Provide where gas lines pass through retaining walls, foundation walls or floors. Split sleeves may be installed where existing lines pass thru new construction.

3.9 DRIPS:  

SPEC WRITER NOTE: Automatic ball drains are not required in geographical areas not subject to freezing temperatures.

A.
Drips shall be provided where indicated or as a minimum where piping turns from a horizontal run to a vertical rise. Drips shall conform to the detail shown or may be of commercial units of approved type and capacity. 

//B.
Automatic Ball Drips: Cast brass 20 mm (3/4 inch) in-line automatic ball drip with both ends threaded with iron pipe threads. //

3.10 PIPE CLEANING:

A.
All pipe sections shall be blown down with 690 kPa (100 psi) air to remove all sand, soil and debris.

B.
Blow down procedure shall be done after system is complete, but before valves are installed.

3.11 filter, Pressure Regulator and meter installation:

Filter, pressure regulator and meter installation shall be installed per manufacturer’s recommendations and per NFPA 54.

SPEC WRITER NOTE: Use Paragraph 3.10 only if Public Gas Company uses cathodic protection.

3.12 CATHODIC PROTECTION:

A.
Where soil resistivity is less than 4000 ohm-cm or when required by gas utility, Section 16640, CATHODIC PROTECTION (BOILER PLANT/OUTSIDE STEAM DISTRIBUTION) is required.

B.
Buried metallic gas pipe, fittings, and accessories shall be shop coated as previously specified and cathodically protected (furnish cathodic protection test kit.)

C.
 Valves and other metallic components installed on buried plastic piping shall be shop coated and cathodically protected (furnish cathodic test kit.)  

D.
Installation of Anodes:

1.
Place anodes into augured holes by grasping the cloth gathered at top of packaged anode.

2.
Replace ruptured anode packages with undamaged ones. Under no circumstances lower anode into hole by lead wire alone.

3.
Presoak packaged anodes in water for at least 15 minutes prior to installation. Pour a minimum of 11 L (3 gallons) of water over anode after it has been positioned in the augured hole.

4.
Tamp fine dirt or paddled around anode to insure contact between anode and native earth.

5.
Adequate slack in the lead wire to preclude tearing lead wire loose during backfilling and compacting procedures.

6.
Locate anodes so that minimum distance of 920 mm (36 inches) is maintained between anode and structures to which it is to be attached.

7.
Connect lead wire to piping by using the thermite welding process.

8.
Connection shall be waterproofed by use of cold applied, coal-tar pitch conforming to ASTM D450, and then covered by a pipeline felt or similar patch prior to backfilling.

D.
Test Stations:

1.
Provide a test station for each 10 anodes to permit testing for performance of the cathodic protection system. Use No. 12 stranded copper wire, TW covered, connected to the pipe by the termite welding process.

2.
Make connections waterproof by application of coal tar pitch conforming to ASTM D450.

3.
Leave adequate slack in the test leads to assure that the test leads will not be torn loose during backfill or compacting operations.

3.13 TESTS:

A.
Piping System: Inspection, testing and purging shall be in accordance with NFPA 54 and B31.8.  Maximum working pressure will be ___ kPa (___psi).

SPEC WRITER NOTE: Use Paragraph B only if cathodic protection is provided.

B.
Cathodic Protection System:

1.
Testing of Anodes: Prior to connecting anode lead wire to the piping, insert a millimeter in the circuit and measure and record current output of each anode. When maximum current outputs, as set below, for the different sizes of anodes are exceeded, insert nickel chromium resistance wire in the circuit to reduce current output to maximum allowable for a given size anode. Resistance wire connections to anode lead wires shall be accomplished with silver solder and soldered joints wrapped with a minimum of three layers of high dielectric strength electrical tape. Cover with rubber all nickel chromium resistance wire. Maximum allowable current outputs for the different size anodes to allow for design life are as follows:

	Weight (Bare Anodes)
	Allowable Current Output 

	2.3 kg (5 lb) Anode
	10 Milliamperes

	4 kg (9 lb) Anode
	20 Milliamperes

	7.7 kg (17 lb) Anode
	40 Milliamperes

	14.5 kg (32 lb) Anode
	75 Milliamperes


2.
Final Test: Final test of the cathodic protection system shall include measuring pipe-to-soil potentials over the entire system. Make potential measurements with potentiometer voltmeter (minimum internal resistance of 50,000 ohms per volt) and a copper/copper sulfate reference electrode placed at the finished grade level and directly over the pipe. Adequate number of measurements shall be taken over the extent of piping to insure that a minimum potential value of -0.85 volts exists over all new gas piping. Upon completion of testing, a report setting forth potential values acquired by location shall be submitted to the Government.
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