D&C  JRC:sc


SECTION 231100
LIQUID FUEL PIPING

PART 1   GENERAL

EDIT ARTICLE BELOW AS REQUIRED.
1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
Through Penetration Firestops:  Section 078400.


B.
Sealants:  Section 079200.

1.02
SUBMITTALS


A.
Product Data:



1.
Catalog sheets and specifications indicating manufacturer’s name, type, applicable reference standard, schedule, or class for specified pipe and fittings.



2.
Material Schedule:  Itemize pipe and fitting materials for each specified application in Pipe and Fittings Schedule in Part 3 of this Section.  Where optional materials are specified indicate option selected.


B.
Quality Control Submittals:

USE SUBPARAGRAPH BELOW WITH TYPE L COPPER TUBING.


1.
Brazer Qualification Data:  Copies of certification; include names, home addresses and social security numbers of brazers.

USE SUBPARAGRAPH BELOW WITH WELDED PIPING.


2.
Welder Qualification Data:  Copies of certification; include names, home addresses and social security numbers of welders.

1.03
QUALITY ASSURANCE

USE PARAGRAPH BELOW WITH TYPE L COPPER TUBING.

A.
Qualification of Brazers:  Comply with the following:



1.
The persons performing the brazing and their supervisors shall be personally experienced in brazing procedures.

USE PARAGRAPH BELOW WITH WELDED PIPING.

B.
Qualifications of Welding Procedures, Welders and Welding Operators:  Comply with the following:



1.
American Welding Society Standard AWS B2.1

REFER TO PIPE AND FITTING SCHEDULE AT END OF SECTION TO DETERMINE PIPE MATERIALS AND ACCESSORIES REQUIRED FOR PARTICULAR APPLICATIONS, EDIT PART 2 AS REQUIRED.
PART 2   PRODUCTS

2.01
STEEL PIPE AND FITTINGS


A.
Steel Pipe for Threading:  Standard Weight, Schedule 40, black or galvanized; ASTM A 53, or ASTM A 135.


B.
Malleable Iron, Steam Pattern Threaded Fittings:



1.
150 lb Class:  ASME B16.3.


C.
Unions:  Malleable iron, 250 lb class, brass to iron or brass to brass seats.


D.
Couplings:  Same material and pressure rating as adjoining pipe, conforming to standards for fittings in such pipe.  Use taper tapped threaded type in screwed pipe systems operating in excess of 15 psig.


E.
Nipples:  Same material and strength as adjoining pipe, except nipples having a length of less than one inch between threads shall be extra heavy.

USE 2 PARAGRAPHS BELOW WITH WELDED PIPING.

F.
Flanges, Welding Neck Type, Same Pressure Rating as Adjoining Pipe:  ASME B16.5.


G.
Weld Fittings, Carbon Steel:



1.
Butt Welding Type:  ASME B16.9.




a.
Allied Piping Products Co., Inc.’s Branchlets, Type 1 or 2.




b.
Bonney Forge Corp.’s Weldolets.



2.
Socket Welding Type:  ASME B16.11.




a.
Allied Piping Products Co., Inc.’s Branchlets, Type 1 or 2.




b.
Bonney Forge Corp.’s Thredolets or Sockolets.

2.02
COPPER TUBING AND FITTINGS

EDIT TUBE TYPES IN PARAGRAPH BELOW AS REQUIRED.

A.
Copper Tube, Types K and L:  ASTM B 88.


B.
Wrot Copper Tube Fittings, Solder Joint:  ASME B16.22.


C.
Cast Copper Alloy Tube Fittings, Solder Joint:  ASME B16.18.


D.
Flared Tube Fittings:



1.
Automotive Tube Type:  SAE JS12.

2.03
JOINING AND SEALANT MATERIALS


A.
Fuel Resistant Thread Sealant:



1.
Rectorseal Corp.’s Rectorseal No. 5.



2.
EMCO Wheaton Inc.’s Joint Seal.

USE 2 PARAGRAPHS BELOW WITH TYPE L COPPER TUBING, EDIT AS REQUIRED.

B.
Brazing Alloys:



1.
Type 1:  AWS A5.8, Class BCuP-5, for brazing copper to brass, bronze, or copper; Engelhard’s Silvaloy 15, J.W. Harris Co. Inc.’s Stay-Silv 15, and Handy & Harman’s Sil-Fos.



2.
Type 2:  AWS A5.8, Class BAg-7, for brazing copper to steel or stainless steel; Engelhard’s Silvaloy-56T, J.W. Harris Co. Inc.’s Safety-Silv 56, and Handy & Harman’s Braze 560.


C.
Brazing Flux:  FS O-F-499, Type B; Handy & Harman’s Handy Flux or J.W. Harris Co. Inc.’s Stay-Silv.


D.
Joint Packing:



1.
Oiled Oakum:  Manufactured by Nupak of New Orleans, Inc., 931 Daniel St., Kenner, LA  70062, (504) 466-1484.


E.
Anti-Seize Lubricant:  Bostik Inc.’s Never Seez or Dow Corning Corp.’s Molykote 1000.

USE PARAGRAPH BELOW WITH WELDED PIPING.

F.
Electrodes and Welding Rods:



1.
Electrodes for Use in Arc Welding:  Heavily coated, not larger than 3/16 inch diameter exclusive of coating, unless otherwise approved.



2.
Welding Rods:  Free flowing when fused, so as to avoid excessive pudding.



3.
Electrodes for Welding Stainless Steels:  Coated and used with reverse polarity.



4.
Filler material shall conform to the appropriate AWS-ASTM specification.

USE PARAGRAPH BELOW WITH FUEL STORAGE TANK FILL PIPING.

G.
Corrosion Protective Tape System:  3M Co., St. Paul, MN.



1.
Tape:  Scotchrap 50 or 51.



2.
Primer:  Scotchrap pipe primer.



3.
Putty (if required):  Strip Caulk insulation putty.

2.04
PACKING MATERIALS FOR BUILDING CONSTRUCTION PENETRATIONS


A.
Oiled Oakum:  Manufactured by Nupak of New Orleans, Inc., 931 Daniel St., Kenner, LA   70062, (504)466-1484.

USE PARAGRAPH BELOW ONLY FOR PENETRATIONS THRU EXTERIOR MASONRY WALLS, WATERPROOFED WALLS ABOVE INSIDE EARTH OR FINISHED FLOORS, AND EXTERIOR CONCRETE PADS EXCEPT THOSE HAVING FUEL DISPENSING SYSTEMS.

B.
Mechanical Modular Seals:  Thunderline Corp.’s Link Seal wall and floor seals designed for the service of piping system in which installed.

2.05
PIPE SLEEVES


A.
Type A:  Schedule 40 steel pipe.

USE PARAGRAPH ABOVE AND/OR BELOW, EDIT AS REQUIRED.  REFER TO SCHEDULE IN PIPING PENETRATIONS ARTICLE IN PART 3.

B.
Type B:  No. 16 gage galvanized sheet steel.

2.06
FLOOR, WALL AND CEILING PLATES

EDIT 2 PARAGRAPHS BELOW AS REQUIRED BY APPLICATION.  REFER TO SCHEDULE IN FLOOR, WALL, AND CEILING PLATES ARTICLE IN PART 3. 

USE PARAGRAPH BELOW FOR PIPING 2 INCH AND UNDER IN FINISHED SPACES.

A.
Cast Brass:  Solid type with polished chrome plated finish, and set screw.



1.
Series Z89 by Zurn, 929 Riverside Drive, Grosvenordale, CT  06255, (800) 243-1830.



2.
Model 127XXXX by Maguire Mfg., Cheshire CT  06410, (203) 699-1801.


B.
Cast Iron or Malleable Iron:  Solid type, galvanized finish, with set screw:  

1.
Model 395 by Anvil International, Portsmouth, NH  03802, (603) 422-8000.



2.
Model 900-016XX by Landsdale International, Westville, NJ  08093, (800) 908-0523.

2.07
FIBERGLASS REINFORCED PLASTIC PIPING (FRP)


A.
UL 971 listed for conveying flammable petroleum products underground, for all products tested by UL.


B.
Conform with ASTM D 2310, Classification RTRP-11; and ASTM D 2996, Classification RTRP-11.


C.
Fittings and Joining Materials:  Comply with the FRP Manufacturer’s recommendations for the intended service.

2.08
FLEXIBLE CONTAINMENT PIPING AND FITTINGS


A.
Acceptable Piping:  

1.
Single wall corrugated, crush and puncture resistant, high density polyethylene; OPW FlexWorks Access Pipe



2.
Multiple layer nylon 12; APT’s XP SC.


B.
Fittings, Seals, and Joining Materials:  Comply with the pipe manufacturer’s recommendations.

2.09
FLEXIBLE DOUBLE WALL PRIMARY PIPING


A.
Acceptable Piping:  



1.
PVDF inner barrier layer, tie layer, PVDF outer barrier layer, PVDF secondary jacket, with stainless steel swage coupler; OPW FlexWorks Primary Pipe.



2.
Multi layer nylon 12 inner layer with stainless swage couplers or clamshell fittings; APT’s XP-SC.


B.
UL 971 listed for underground service with petroleum products.

2.10
FLEXIBLE COUPLINGS FOR CONTAINMENT PIPING

A.
Type:  Flexible PVC or nylon12 construction with stainless steel hose clamps, and sized to match secondary containment pipe diameter.

2.11
FLEXIBLE CONNECTIONS


A.
Underground Application:



1.
Acceptable Companies:




a.
Titeflex Inc., Springfield, MA.




b.
Flex-ing, Sherman, TX.



2.
Features:




a.
Construction:  Stainless steel innercore covered with braided type 304 stainless steel outer jacket.




b.
UL listed for underground fuel storage tank systems.




c.
Connections for unleaded gasoline systems shall be fire rated.




d.
Permanently crimped stainless steel collars with one threaded end and one threaded swivel end.


B.
Underground or Above Ground Application:



1.
Acceptable Companies:




a.
Titeflex Inc., Springfield, MA.




b.
Flex-ing, Sherman, TX.



2.
Features:




a.
Construction:  Convoluted, Type 321 stainless steel inner core, minimum .012 inch wall thickness covered with braided Type 304 stainless steel outer jacket.




b.
UL listed for above ground and underground use.




c.
Connections for unleaded gasoline systems shall be fire rated.




d.
Factory installed male swivel on one end.

2.12
FLEXIBLE CONNECTION ISOLATION JACKET


A.
Type:  High density polyethylene flexible tube with Buna-N rubber compression seals, air valve stem, and stainless steel clamps; Titeflex Inc.’s Model 111466-1, or Flexing Model Yellow Jacket.

2.13
TEST BOOTS

A.
Test boots complete with stainless steel clamps, and air valve stem for tightness testing.



1.
Flexible Nitrile Rubber:  OPW TBA series, or APT STB or STB-SW series.



2.
Flexible Pelethane (Filled with Petroseal Paste):  Blue-Line Model Quick Fit series.

2.14
TRANSITION ASSEMBLY

A.
The unit shall include all parts required to interface and seal a rigid 1-inch supply pipe and a rigid 3/4-inch return pipe with flexible underground piping of the same size enclosed in a nominal 4-inch dia. flexible containment pipe; OPW FlexWorks PTA-4175, or APT Model TSL, TST, or TSB.

2.15
SUMP WALL SEAL ASSEMBLY – 2 INCH PRIMARY PIPE, 4 INCH CONTAINMENT PIPE 


A.
Seal assembly complete with stainless steel clamps, and air valve stem for tightness testing.

1.
Flexible Nitrile Rubber:  OPW FlexWorks Model DEB-4020, or APT Model DEB-200-DA.



2.
Flexible Pelethane (Filled with Petroseal Paste):  Blue-Line Model Quick Fit series.

2.16
SUMP WALL SEAL ASSEMBLY – 1-1/2 INCH PRIMARY PIPE, 4 INCH CONTAINMENT PIPE


A.
Seal assembly complete with stainless steel clamps, and air valve stem for tightness testing.

1.
Flexible Nitrile Rubber:  OPW FlexWorks Model DEB-4015, or APT Model WTS-400 with DEB-150-DA.



2.
Flexible Pelethane (Filled with Petroseal Paste):  Blue-Line Model Quick Fit series.

2.17
SUMP WALL SEAL ASSEMBLY – 1 INCH AND 3/4 INCH PRIMARY PIPE, 4 INCH CONTAINMENT PIPE


A.
Seal assembly complete with stainless steel clamps, and air valve stem for tightness testing; 

1.
Flexible Nitrile Rubber:  OPW FlexWorks Model DEB-400 seal w/ TBA-4175A test boot, or APT Model DDB-075-SC.



2.
Flexible Pelethane (Filled with Petroseal Paste):  Blue-Line Model Quick Fit series.

2.18
SUMP WALL SEAL ASSEMBLY- 3/4 OR 1 INCH RIGID ELECTRICAL CONDUIT


A.
Seal assembly complete with stainless steel clamps, and air valve stem for tightness testing; 

1.
Flexible Nitrile Rubber:  OPW FlexWorks Model DEB-0751, or APT Model FEB-075D.



2.
Flexible Pelethane (Filled with Petroseal Paste):  Blue-Line Model Quick Fit series.

USE ARTICLE BELOW FOR PROJECTS IN SUFFOLK COUNTY.
2.19
FLEXIBLE DOUBLE WALL ABOVEGROUND PIPING 
A. Type:  FLEXWELL Model HL32 (1-1/4 inch) and HL40 (1-1/2 inch) by Brugg Pipe Systems, 25 Anderson Road, Rome, GA  30162, (706), pipesystems@brugg.com.

B. Features:

1. Primary Pipe:  Type 316L/Ti stainless steel.

2. Secondary Pipe:  Type 316L/Ti stainless steel.

3. Corrosion Protection Jacket:  LDPE.

4. Compression fittings and sump seals.

PART 3   EXECUTION

3.01
INSTALLATION


A.
Install piping at approximate locations indicated, and at maximum height.


B.
Install piping clear of door swings, and above sash heads.


C.
Make allowances for expansion and contraction.


D.
Allow for a minimum of one inch free air space around pipe or pipe covering, unless otherwise specified.


E.
Install horizontal piping with a constant pitch, and without sags or humps.


F.
Install vertical piping plumb.


G.
Use fittings for offsets and direction changes, except for Type K soft temper water tube.


H.
Cut pipe and tubing ends square; ream before joining.


I.
Threading:  Use American Standard Taper Pipe Thread Dies.

3.02
MOTOR FUEL DISPENSING SYSTEM PIPING


A.
Pitch horizontal underground piping upward from the containment sump 1/8 inch per foot minimum.

USE PARAGRAPH ABOVE OR BELOW, EDIT AS REQUIRED.

B.
Pitch horizontal above ground piping upward from tank 1/8 inch per foot minimum.

3.03
FUEL OIL SYSTEM PIPING


A.
Underground Piping:



1.
Pitch horizontal piping upward from containment sump 1/8 inch per foot minimum.



2.
Install copper tubing in continuous lengths from containment sump to fuel burning apparatus.




a.
Exception:  Where black steel piping is used for fuel oil supply, return, and gage piping inside building, run copper tubing in continuous lengths from containment sump to one foot beyond interior surface of exterior building wall.



3.
Run fuel oil supply, return, and gage piping in single containment pipe from containment sump to one foot beyond interior surface of exterior building wall.




a.
Exception:  Where flexible primary piping is used for fuel oil supply and return, run copper tubing gage line in polyethylene (PE) piping from containment sump to one foot beyond interior surface of exterior building wall.



4.
Install flexible primary piping and/or Type K copper tubing in continuous lengths from containment sump to one foot beyond interior surface of exterior building wall.


B.
Piping Inside Building:



1.
Pitch horizontal piping downward from wall 1/8 inch per foot minimum.



2.
Where copper tubing is used, install in continuous lengths to burning apparatus and gage display.


C.
Above Ground Piping (Exterior to Building):



1.
Pitch horizontal piping from tank 1/8 inch per foot minimum.



2.
Run piping from tank to one foot beyond interior surface of exterior building wall.



3.
At interior surface of exterior building wall, provide required adapters.




a.
Run fuel oil supply and return piping to burning apparatus.




b.
Run gage piping to gage display.



4.
Protection Pipe (when directed):  Run above ground piping in galvanized steel protection pipe, and run from tank to interior surface of exterior building wall, or to connection with underground piping, or equipment.

USE SUBPARAGRAPH BELOW FOR PROJECTS IN SUFFOLK COUNTY.


5.
Containment Pipe Run above ground piping in flexible double wall aboveground pipe, and run from tank to interior surface of exterior building wall, or to connection with underground piping, or equipment.

3.04
PIPE JOINT MAKE-UP


A.
Threaded Joint:  Make up joint with a pipe thread compound applied in accordance with manufacturer’s printed application instructions for the intended service.

USE PARAGRAPH BELOW WITH TYPE L COPPER TUBING.

B.
Brazed Joint:  Thoroughly clean tube end and inside of fitting with emery cloth, sand cloth, or wire brush.  Apply flux to the pre-cleaned surfaces.  Install fitting, heat to brazing temperature, and join the metals with brazing alloy.  Remove residue.

USE PARAGRAPH BELOW WITH WELDED PIPING.

C.
Welded Pipe Joint:  Make changes in direction in welded piping with weld fittings, including elbows and tees.  V bevel pipe and fitting ends (70 degrees to 90 degrees included angle).

USE 3 PARAGRAPHS BELOW WITH UNDERGROUND PIPING.

D.
Fiberglass Reinforced Plastic Pipe Joint:  Follow the manufacturer’s printed installation instructions.


E.
Polyethylene Containment Pipe Joint:  Follow manufacturer’s printed installation instructions.

USE PARAGRAPH BELOW WITH FLEXIBLE PRIMARY PIPING WITH INTEGRAL CONTAINMENT FOR GAGE LINES FOR APPLICATIONS WITH NO. 2 FUEL OIL, AND DIESEL FUEL FOR DIESEL-ALTERNATORS.

F.
Polyethylene Pipe Joint (PE):  Follow manufacturer’s printed installation instructions.

EDIT JOINT TYPES IN PARAGRAPH BELOW AS REQUIRED.

G.
Dissimilar Pipe Joint:



1.
Joining Dissimilar Threaded Piping:  Make up connection with a threaded coupling or with companion flanges.



2.
Joining Dissimilar Non-Threaded Piping:  Make up connection with adapters recommended by the manufacturers of the piping to be joined.



3.
Joining Galvanized Steel Pipe and Copper Tubing:  Make up connection with a dielectric connector.



4.
Joining FRP and Threaded Pipe:  Make up connection with adapters as recommended by manufacturers of piping being joined.

3.05
PIPING PENETRATIONS

EDIT CONSTRUCTION TYPES IN PARAGRAPH BELOW AS REQUIRED FOR SPECIFIC BUILDING CONSTRUCTION.

A.
Sleeve Schedule:  Unless otherwise shown, comply with the following schedule for the type of sleeve to be used where piping penetrates wall or floor construction:




CONSTRUCTION


SLEEVE TYPE



1.
Frame construction.


None Required



2.
Foundation walls.



A*



3.
Non-waterproof interior walls.


B*



4.
Floors not on grade having a floor drain.

A



5.
Floors over mechanical equipment, steam




service, machine, and boiler rooms.

A



6.
Earth supported concrete floors.

None Required



7.
Exterior concrete slabs on grade.

A



8.
Waterproof walls.



A

*Core drilling is permissible in lieu of sleeves where marked with asterisks.


B.
Diameter of Sleeves and Core Drilled Holes:



1.
Unless otherwise specified, size holes thru floors and walls in accordance with the through penetration fire stopping system being used.



2.
Size holes thru exterior walls or waterproofed walls above inside earth or finished floors, and exterior concrete slabs in accordance with the following:




a.
Uninsulated (Bare) Pipe:  Inside diameter of sleeve or core drilled hole 1/2 inch greater than outside diameter of pipe, unless otherwise specified.


C.
Length of Sleeves (except as shown otherwise on Drawings):



1.
Walls and Partitions:  Equal in length to total finished thickness of wall or partition.



2.
Floors, Finished:  Equal in length to total finished thickness of floor and extending 1/2 inch above the finished floor level, except as follows:




a.
In furred spaces at exterior walls, extend sleeve one inch above the finished floor level.



3.
Exterior Concrete Slabs:  Equal in length to total thickness of slab and extending 1/2 inch above the concrete slab.



4.
Roofs:  Equal in length to the total thickness of roof construction, including insulation and roofing materials, and extending one inch above the finished roof level.


D.
Packing of Sleeves and Core Drilled Holes:



1.
Unless otherwise specified, pack sleeves or cored drilled holes in accordance with Section 078400 - FIRESTOPPING.

DELETE 2 SUBPARAGRAPHS BELOW IF NOT APPLICABLE.


2.
Pack sleeves in exterior walls or waterproofed walls above inside earth or finished floors with oakum to within 1/2 inch of each wall face, and finish both sides with Type 1C (2 part) sealant.  See Section 079200.




a.
Mechanical modular seals may be used in lieu of packing and sealant for sleeves and core drilled holes.



3.
Pack sleeves in exterior concrete slabs with oakum to full depth, and within 1/2 inch of top of sleeve and finish the remainder with Type 1C (2 part) sealant.  See Section 079200.

3.06
FLOOR, WALL AND CEILING PLATES


A.
Install plates for exposed uninsulated piping passing thru floors, walls, ceilings, and exterior concrete slabs as follows:



1.
Piping 2 Inch Size and Smaller In Finished Spaces:

a.
Solid Type:  Chrome plated cast brass construction with set screw.



2.
Piping over 2 inch size In Finished Spaces, and Piping in Unfinished Spaces:




a.
Solid Type:  Galvanized cast iron construction with set screw.



3.
Piping in Unfinished Spaces (Including Exterior Concrete Slabs):  Solid type, galvanized, cast iron or malleable iron construction.



4.
Fasten plates with set screws.



5.
Plates are not required in pipe shafts or furred spaces.

3.07
PIPE AND FITTING SCHEDULE

A.
Abbreviations:  The following abbreviations are applicable to the Pipe and Fitting Schedule.




BS

Black Steel.




CI

Cast iron.




MI

Malleable iron.




FRP

Fiberglass Reinforced Plastic.




SE

Screwed end.




ST

Steel.




SW

Standard weight.




WE

Weld end.




XH

Extra heavy weight.


B.
Where options are given, choose only one option for each piping service.  No deviations from the selected option will be allowed.

EDIT PIPING APPLICATIONS IN 2 PARAGRAPHS BELOW AS REQUIRED.  DELETE OPTIONS NOT DESIRED, CHECK WITH TEAM LEADER.

C.
Motor Fuel Dispensing Piping:



1.
Vapor Recovery and Vent Piping:




a.
Underground:  Single wall fiberglass reinforced plastic pipe (FRP) with fittings, joining methods, and materials as recommended by the piping system manufacturer.




b.
Above Ground, and Inside Containment Sump:  Standard weight black steel pipe, with screwed end 150 lb malleable iron fittings, with fuel resistant thread sealant.




c.
Underground Riser:  Standard weight black steel pipe, with screwed end 150 lb malleable iron fittings, with fuel resistant thread sealant.  Coat piping with corrosion protective tape primer, and wrap with corrosion protective tape.



2.
Product Piping:




a.
Underground:  

1)
Option No. 1:  Double wall flexible primary piping with polyethylene containment pipe, with fittings, joining methods, and materials as recommended by flexible primary piping and polyethylene containment pipe manufacturers.





2)
Option No. 2:  Double wall fiberglass reinforced plastic piping (FRP) with fittings, joining methods, and materials as recommended by the piping system manufacturer.




b.
Above Ground:  

USE SUBPARAGRAPH BELOW FOR PROJECTS IN ALL COUNTIES EXCEPT SUFFOLK COUNTY.
1)
Option No. 1:  SW BS pipe, with SE 150 lb. MI fittings, and fuel resistant thread sealant.

USE SUBPARAGRAPH BELOW FOR PROJECTS IN SUFFOLK COUNTY.




2)
Option No. 2:  Flexible double wall above ground pipe with compression fittings.

3.
Fill Piping:




a.
Above Ground:  Standard weight black steel pipe, with screwed end 150 lb malleable iron fittings, with fuel resistant thread sealant.




b.
Underground:  Standard weight black steel pipe, with screwed end 150 lb malleable iron fittings, with fuel resistant thread sealant.  Coat piping with corrosion protective tape primer, and wrap with corrosion protective tape.



4.
Interstitial Leak Monitor and Probe Riser Piping:  Standard weight black steel pipe, with screwed end 150 lb malleable iron fittings, with fuel resistant thread sealant.  Coat piping with corrosion protective tape primer, and wrap with corrosion protective tape.


D.
Piping for No. 2 Fuel Oil and Diesel Fuel for Diesel-Alternators:



1.
Vent Piping:




a.
Underground:  Single wall FRP with fittings, joining methods, and materials as recommended by the piping system manufacturer.




b.
In Containment Sump, and Above Ground:  SW BS pipe, with SE 150 lb MI fittings, and fuel resistant thread sealant.



2.
Fuel Oil Product Piping (FOS and FOR):




a.
Underground:





1)
Option No. 1:  Type K soft annealed copper tubing with brass or bronze automotive tube type flared fittings, and polyethylene containment pipe.





2)
Option No. 2:  Double wall flexible primary piping with polyethylene containment pipe, with fittings, joining methods, and materials as recommended by flexible primary piping and polyethylene containment pipe manufacturers.





3)
Option No. 3:  Double wall FRP with fittings, joining methods, and materials as recommended by pipe manufacturer.




b.
Above Ground 
USE 2 SUBPARAGRAPHS BELOW FOR PROJECTS IN ALL COUNTIES EXCEPT SUFFOLK COUNTY.




1)
Option No. 1:  SW BS pipe, with SE 150 lb. MI fittings, and fuel resistant thread sealant.





2)
Option No. 2:  Type L hard drawn copper tubing with wrot copper or cast copper alloy fittings, and brazing alloy.

USE SUBPARAGRAPH BELOW FOR PROJECTS IN SUFFOLK COUNTY.
3)
Option No. 3:  Flexible double wall above ground pipe with compression fittings.




c.
Inside Building (125 psig and Less):





1)
3/4 Inch and Less:  Type K soft annealed copper tubing with automotive tube type flared fittings.





2)
1 Inch and Up:  SW BS pipe, with SE 150 lb MI fittings and fuel resistant thread sealant, or WE SW ST fittings.

d.
Inside Building (126 to 300 psig):





1)
1-1/2 inch and Less:  XH BS pipe, with SE 300 lb. MI fittings and fuel resistant thread sealant, or WE XH ST fittings.





2)
2 inch and Up:  XH BS pipe with WE XH ST fittings.




e.
Inside Containment Sump:





1)
Option No. 1:  Type K soft annealed copper tubing with automotive tube type flared fittings.





2)
Option No. 2:  Double wall flexible primary piping with fittings, joining methods, and materials as recommended by flexible primary piping manufacturer.



3.
Protection Piping (when directed):




a.
Above Ground:  SW GS pipe with SE 150 lb. MI fittings, and fuel resistant thread sealant.



4.
Fill Piping (Underground):  SW BS pipe with SE 150 lb MI fittings, and fuel resistant sealant.  Coat piping with corrosion protective tape primer, and wrap with corrosion protective tape.



5.
Interstitial Leak Monitor and Probe Riser Piping:  SW BS pipe with SE 150 lb MI fittings, and fuel resistant sealant.  Coat piping with corrosion protective tape primer, and wrap with corrosion protective tape.



6.
Fuel Oil Suction Drop Pipe:  SW BS pipe, length as required to reach within 4 inches of tank bottom.

END OF SECTION
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