BUILDING NO.
SC#

PROJECT NAME

SECTION 02610

Underground UTILITY DISTRIBUTION PIPING

This section includes underground utility distribution piping and fittings, except for valves and valve boxes.  Requirements for installation are in Section 02600 and requirements for cleaning, testing, and disinfecting are found in Section 15992.

PART 1 - GENERAL

1.01
Work included

A.
Utility distribution piping materials for the following systems:

1.
High-pressure city water (HPCW)

2.
Low conductivity water (LCW)

3.
Treated water (TRW)

4.
Cooling tower water (TW)

5.
High-pressure natural gas (HPNG)

6.
Low-pressure natural gas (LPNG)

7.
Fuel oil (FO)

8.
Compressed air (CA)

9.
Laboratory waste (LW)

1.02
RELATED WORK

A.
Section 02645 - Utility Valves

B.
Section 02646 - Valve Boxes

C.
Section 02650 - Utility System Identification

D.
Section 02655 - Painting Piped Utility Material

E.
Section 02666 - Cathodic Protection

F.
Section 02667 - Corrosion Protection

G.
Section 02668 - Fusion Epoxy Lining and Coating

H.
Section 15992 - Cleaning, Testing, and Disinfecting Piping Systems

1.04
CODES AND STANDARDS

Comply with all of the following:

A.
Section 15010, Part 1.05 - Codes and Standards

B.
American Hot-Dip Galvanizers Association, Inc. (AHDGA)

1.
AHDGA Galvanizing Technical Manual:

C.
American Iron and Steel Institute (AISI)

1.
AISI226 Standard Steels Handbook

D.
American Petroleum Institute (API)

1.
API SPEC 5L Line Pipe

E.
American Society of Mechanical Engineers (ASME)

1.
ASME B1.1 Unified Inch Screw Threads (UN and UNR Thread Form)

2.
ASME B1.20.1 Pipe Threads (Except Dryseal)

3.
ASME B16.1 Cast Iron Pipe Flanges and Flanged Fittings

4.
ASME B16.3 Malleable-Iron Threaded Fittings

5.
ASME B16.4 Cast Iron Threaded Fittings

6.
ASME B16.5 Pipe Flanges and Flanged Fittings

7.
ASME B16.9 Factory-Made Wrought Steel Buttwelding Fittings

8.
ASME B16.11 Forged Fittings, Socket-Welding and Threaded

9.
ASME B16.15 Cast Bronze Threaded Fittings

10.
ASME B16.18 Cast Copper Alloy Solder Joint Pressure Fittings

11.
ASME B16.21 Non-Metallic Gaskets for Pipe Flanges

12.
ASME B16.22 Wrought Copper and Copper Alloy Solder Joint Pressure Fittings

13.
ASME B16.24 Cast Copper Alloy Pipe Flanges and Flanged Fittings

14.
ASME B18.2.1 Square and Hex Bolts and Screws (Inch Series)

15.
ASME B18.2.2 Square and Hex Nuts (Inch Series)

16.
ASME B31.3 Process Piping

17.
ASME B31.8 Gas Transmission and Distribution Piping Systems

18.
ASME B36.10M Welded and Seamless Wrought Steel Pipe

19.
ASME B36.19M Stainless Steel Pipe

F.
American Society for Testing and Materials (ASTM)

1.
ASTM A 36 Structural Steel

2.
ASTM A 47 Ferritic Malleable Iron Castings

3.
ASTM A 53 Pipe, Steel, Black and Hot-Dipped, Zinc Coated, Welded and Seamless

4.
ASTM A 105 Carbon Steel Forgings, Carbon Steel, for Piping Components

5.
ASTM A 106 Seamless Carbon Steel Pipe for High Temperature Service

6.
ASTM A 123 Zinc (Hot-Galvanized) Coatings on Iron and Steel Products

7.
ASTM A 126 Gray Iron Castings for Valves, Flanges, and Pipe Fittings

8.
ASTM A 153 Zinc Coating (Hot-Dip) on Iron and Steel Hardware

9.
ASTM A 181 Carbon Steel Forgings for General Purpose Piping

10.
ASTM​A​182 Forged or Rolled Alloy-Steel Pipe Flanges, Forged Fittings, and Valves and Parts for High Temperature Service

11.
ASTM A 193 Alloy-Steel and Stainless Steel Bolting Materials for High-Temperature Service

12.
ASTM A 194 Carbon and Alloy Steel Nuts and Bolts for High-Pressure and High-Temperature Service

13.
ASTM A 234 Piping Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and Elevated Temperatures

14.
ASTM A 283 Low and Intermediate Tensile Strength Carbon Steel Plates   

15.
ASTM A 285 Pressure Vessel Plates, Carbon Steel, Low and Intermediate Strength

16.
ASTM A 307 Carbon Steel Externally Threaded Standard Fasteners

17
ASTM​A​312 Seamless and Welded Austenitic Stainless Steel Pipes

18.
ASTM​A​403 Wrought Austenitic Stainless Steel Pipe Fittings

19.
ASTM A 536 Ductile Iron Castings

20.
ASTM​B​32 Solder Metal

21.
ASTM​B​43 Seamless Red Brass Pipe, Standard Sizes

22.
ASTM B 61 Steam or Valve Bronze Castings

23.
ASTM B 62 Composition Bronze or Ounce Metal Castings

24.
ASTM B 68 Seamless Copper Tube, Bright Annealed

25.
ASTM B 75 Seamless Copper Tube

26.
ASTM B 88 Seamless Copper Water Tube

27.
ASTM B 150M Aluminum Bronze Rod, Bar, and Shapes (Metric)

28.
ASTM D 1784 Rigid Polyvinyl Chloride (PVC) Compounds and Chlorinated Polyvinyl Chloride (CPVC) Compounds

29.
ASTM D 1785 Polyvinyl Chloride (PVC) Plastic Pipe

30.
ASTM D 2000Classification System for Rubber Products in Automotive Applications

31.
ASTM D 2464 Threaded Polyvinyl Chloride (PVC) Plastic Pipe Fittings, Schedule​80

32.
ASTM D 2467 Socket-Type Polyvinyl Chloride (PVC) Plastic Pipe Fittings, Schedule 80

33.
ASTM D 2564 Solvent Cements for Polyvinyl Chloride (PVC) Plastic Pipe and Fittings

34.
ASTM D 3965 Rigid Acrylonitrile-Butadiene-Styrene (ABS) Compounds for Pipe and Fittings

G.
American Welding Society (AWS)

1.
AWS A5.1 Covered Carbon Steel Arc-Welding Electrodes

2.
AWS A5.5 Low-Alloy Steel Covered Arc-Welding Electrodes

3.
AWS A5.8 Brazing Filler Metals

4.
AWS D10.9 Qualifications of Wleding Procedures and Welders for Piping and Tubing

H.
American Water Works Association (AWWA)

1.
AWWA C104 Cement Mortar Lining for Cast Iron and Ductile Iron Pipe and Fittings for Water

2.
AWWA C110 Ductile-Iron and Gray-Iron Fittings, 3​in through 48 in, for Water and Other Liquids

3.
AWWA C111 Rubber-Gasket Joints for Ductile-Iron and Gray-Iron Pressure Pipe and Fittings   

4.
AWWA C151 Ductile-Iron Pipe, Centrifugally Cast   

5.
AWWA C203 Coal Tar Protective Coatings and Linings for Steel Water Pipelines

6.
AWWA C600 Installation of Ductile Iron Water Main and Appurtenances

7.
AWWA C900 Polyvinyl Chloride (PVC) Pressure Pipe, 4-inch through 12-inch, for Water

I.
National Fire Protection Association (NFPA)

1.
NFPA 13 Installation of Sprinkler Systems

2.
NFPA 15 Water Spray Fixed Systems for Fire Protection

3.
NFPA 24 Private Fire Service Mains and Their Appurtenances

4.
NFPA 214 Water Cooling Towers

J.
National Sanitation Foundation (NSF)

1.05
SUBMITTALS

Comply with all of the following:

A.
Section 15010, Part 1.15 - Review of Materials

PART 2 - PRODUCTS

NOTE:  Do not use CPVC pipe for conveying hydrofluoric acid or detergents (contact manufacturer regarding PRODUCT limitations and application).

2.01
ACRYLONITRILE-BUTADIENE-STYRENE (ABS) PIPE CLASS 180 SOLVENT WELDED TYPE (Material Code ABS-1)

A.
Pipe:  ABS class 180 psi (1,240 kPa), SDR 12.5, conforming to a 5-5-5-3-5 cell classification in accordance with ASTM D 3965; Duraplus Industrial, or equal (no known equal).

B.
Fittings shall be ABS, socket type for cold solvent welding, same manufacturer as pipe.

C.
Solvent cement shall be manufactured from ABS particles (of the same material as pipe and fittings) dispersed in high-purity methyl ethyl​ketone (MEK) solvent base, same manufacturer as pipe.

2.02
BRASS PIPE, THREADED, 250-lb (1,725-kPa) (Material Code BR-2)

A.
Pipe:  Red brass, seamless, annealed; ASTM​B​43, schedule​40.

B.
Fittings:  Cast bronze; ASTM​B​61 and ASME​B16.15, 250-lb (1​725-kPa), threaded.

C.
Flanges:  Cast bronze, flat face; ASTM​B​61 and ASME​B16.24, 300-lb (2​070-kPa), threaded.

D. Unions:  Cast bronze, ground seat; ASTM​B​62 and ASME​B16.5, 250-lb (1​725-kPa), threaded.

2.03
COPPER TUBING, BRAZED TYPE (Material Code CU-1)

A.
Tubing:  Copper, hard-drawn temper; ASTM B 88 type K (underground), type L (aboveground).

B.
Fittings:  Pressure, wrought copper, socket solder type; ASTM B75 and ASME B16.22.

C.
Flanges:  Cast bronze, 150-lb (1035-kPa), socket solder type joint, flat face; ASTM B62 and ASME B16.18.

D.
Unions:  Cast bronze, socket solder joint ends, ground seat; ASTM​B​62 and ASME​B16.18.

E.
Socket Joints:  Silver brazing alloy.

2.04
COPPER TUBING, SOLDER TYPE (Material Code CU-2)

A.
Tubing:  Copper, hard-drawn temper; ASTM​B​88 type L (aboveground), type K (underground).

B.
Fittings:  Pressure, wrought copper, socket solder type; ASTM B75 and ASME B16.22.

C.
Flanges:  Cast bronze, 150-lb (1035-kPa), socket solder type joint, flat faced; ASTM-B62 and ASME-B16.18.

D.
Unions:  Cast bronze, socket solder joint ends, ground seat; ASTM-B-62 and ASME-B16.18.

E.
Socket Joints: Soft solder.

2.05
COPPER TUBING, 1/4 to 1/2 Inch (6-15 mm) O.D., BRAZED OR COMPRESSION FITTING TYPE (Material Code CU-3)

A.
Tubing:  Copper, seamless, drawn temper or soft annealed as shown on drawings; [ASTM​B​75] [ASTM​B​75M].  Sizes 1/4​inch (6​mm) O.D. x 0.030-inch (0.8-mm) wall, 3/8​inch (10​mm) O.D. x​0.032-inch (0.81-mm) wall, 1/2​inch (15​mm) O.D. x 0.035-inch (0.89-mm) wall.

B.
Fittings for Brazed Joints:  Wrought copper, socket solder type; [ASTM​B​75] [ASTM​B​75M] and ASME​B16.22.  Joints shall be made up using silver brazing alloy, as shown on the drawings.

C.
Fittings for Screwed Joints:  Ball-sleeve compression type; Imperial-Eastman Corporation, Weatherhead Co., or equal.

2.06
DUCTILE IRON PRESSURE PIPE, 150-lb (1​035-kPa) (Material Code

 DI-1)

A.
Pipe:  Ductile iron pressure pipe, centrifugally cast, bell and spigot, with "Tyton" push-on locking joints, "field-lok" or equal gaskets, 350-psi (2415-kPa) gauge working pressure, thickness class 50 in accordance with AWWA-C151.  Pipe shall have a double cement-mortar lining with an asphaltic seal coat in accordance with AWWA-C104, and with an exterior bituminous coating in accordance with AWWA-C203; U.S. Pipe and Foundry Co., Pacific States Cast Iron Pipe Co., or equal.

B.
Fittings:

1.
Sizes 4-inch through 12-inch (100-300​mm):  250-lb (1725-kPa) working pressure, gray cast iron; AWWA​C110 and C111; with "Tyton" type push-on locking joints, "field-lok" or equal gaskets.  Single or double cement-mortar lining in accordance with AWWA-C104; U.S. Pipe and Foundry Co., Pacific States Cast Iron Pipe Co., or equal.

2.
Flanged Outlet Tees:  Sizes 4-inch through 16-inch (100-400 mm), 250-lb (1725-kPa) working pressure, gray cast iron; AWWA​C110 and C111; with mechanical joints and SBR rubber-ring gaskets.  Flanged outlet shall conform to and comply with ASME-B16.1, 125-lb (865-kPa).  Double cement-mortar lining shall conform to and comply with AWWA-C104.

4.
Flanged Fittings:  Sizes 4-inch through 16-inch (100-400-mm), 250-lb (1725-kPa) working pressure, cast iron; ASTM-A​126, class B and AWWA-C110.  Flanges shall conform to and comply with ASME-B16.1, 125-lb (865-kPa).

2.07
DUCTILE IRON PRESSURE PIPE, 250-lb (1​725-kPa) (Material Code DI-2)

A.
Pipe:  Ductile iron pressure pipe, centrifugally cast, bell and spigot, with "Tyton" locking joints with “Field-Lok” gaskets, 350-psi (2415-kPa) gauge working pressure, thickness class 50 in accordance with AWWA-C151.  Double cement-mortar lining with an asphaltic seal coat in accordance with AWWA-C104, and an exterior bituminous coating in accordance with AWWA-C203; U.S. Pipe and Foundry Co., Pacific States Cast Iron Pipe Co., or equal.

B.
Fittings:

1.
250-lb (1 725-kPa) working pressure, gray cast iron; AWWA​C110 and C111; with "Tyton" locking joints with “Field-Lok” gaskets.  Double cement-mortar lining in accordance with AWWA​C104 as shown on the drawings; U.S. Pipe and Foundry Co., Pacific States Cast Iron Pipe Co., or equal.

2.
Flanged Outlet Tees:  Sizes 4-inch through 16-inch (100-400​mm), 250-lb (1​725-kPa) working pressure, gray cast iron; AWWA​C110 and C111; with mechanical joints and SBR rubber-ring gaskets.  Flanged outlet shall conform to and comply with ASME​B16.1, 250​lb (1​725​kPa).  Double cement-mortar lining in accordance with AWWA​C104.

3.
Flanged Fittings:  Sizes 4-inch through 16-inch (100-400​mm), 250-lb (1​725-kPa) working pressure, cast iron; ASTM​A​126, class​B and AWWA​C110.  Flanges shall conform to and comply with ASME​B16.1, 250​lb (1​725​kPa).

2.08
GALVANIZED STEEL PIPE, THREADED, 150-lb (1​035-kPa) (Material Code SGT-1)

A.
Galvanized steel pipe, seamless or electric-resistance welded, ASTM​A​53 grade A, or grade B; Schedule 80 where threaded, otherwise schedule 40.  Acid-Bessemer steel is not acceptable.

B.
Fittings and Couplings:

1.
2-inch (50​mm) and Under:  Galvanized malleable iron, 150-lb (1​035-kPa)​SWP, 300-lb (2​070-kPa)​WOG, banded, threaded; ASTM​A​47 and ASME​B16.3 material, ASTM​A​153 galvanizing.

2.
3-inch (75​mm) and Over:  Galvanized cast iron, 250-lb (1​725-kPa)​SWP, 400-lb (2​760-kPa)​WOG, threaded; ASTM​A​126 class​ B and ASME​B16.4 material, ASTM​A​153 galvanizing.

C.
Flanges:  Galvanized cast iron, flat faced, threaded, 125-lb (865-kPa)​SWP, 175-lb (1​205-kPa)​WOG, 125-lb (865-kPa) drilling; ASTM​A​126 class B, and ASME​B16.1 material, ASTM​A​153 galvanizing.

D.
Unions:  Galvanized malleable iron, black, 150-lb (1​035-kPa)​SWP, 300-lb (2​070-kPa)​WOG, threaded; ASTM​A​47 and ASME​B16.3.

2.09
BLACK STEEL PIPE, WELDED, 150-lb (1​035-kPa) (Material Code SBW-1)

A.
All pipe, fittings, and flanges welded, except at threaded valves, accessories, and equipment connections.

B.
Pipe:  Acid-Bessemer steel is not acceptable.  Black steel, seamless or electric resistance welded; ASTM​A​53 grade B, ASTM​A​106, or API​SPEC​5L.  Schedule 80 where threaded, otherwise schedule 40. 

C.
Welding Fittings:

1.
Sizes 1/4-inch through 3/4-inch (6-20​mm):  Socket weld fittings, black forged steel; ASTM​A​105 and ASME​B16.11, 2000​lb (13.8​MPa).

2.
Sizes 1-inch through 2-inch (25-50​mm):  2000-lb (13.8​MPa) socket weld fittings are preferred.

3.
Sizes 2-inch through 36-inch (50-900​mm):  Butt-welding fittings, black seamless steel; ASTM​A​234 grade​B, and ASME​B16.9.  Elbows shall be long-radius unless otherwise shown on the drawings.  Standard weight.

D.
Screwed Fittings:  Forged steel, 2000-lb (13.8-MPa) or 3000-lb (20.7-MPa) screwed fittings; ASTM​A​105 and ASME​B16.11.

E.
Flanges:  Weld neck type, black forged steel, ASTM​A​181 grade II, and ASME​B16.5.  Flange facings shall be raised face, except flanges connecting to flat-faced flanged valves shall be flat faced.  Flange ratings shall be 300 lb (2​070​kPa) ANSI, except where specifically noted on the drawings.

F.
Welding Outlet:  Black forged steel reinforced welding outlet; ASTM​A​181 grade ​II, and ASME​B36.10M; Bonney Forge "Weldolet," Phoenix Forging "Trans-o-Con," or equal.

2.10
BLACK STEEL PIPE, THREADED, 150-lb (1​035-kPa) (Material Code SBT-1)

A.
Pipe:  Black steel, schedule 40 seamless or electric-resistance welded; ASTM​A​53 or API​SPEC​5L grade A or B.  Acid-Bessemer steel is not acceptable.

B.
Fittings and Couplings:  Threaded, black forged steel; ASTM​A​105 and ASME​B16.11, 2000​lb (13.8​MPa).

C.
Flanges:  Threaded, black forged steel; ASTM​A​181 grade II, and ASME​B16.5, 150​lb (1​035​kPa).  Raised face or flat face as shown on the drawings.

D.
Unions:  Threaded, black forged steel, ground seat; ASTM​A​105 and ASME​B16.11, 2000​lb (13.8​MPa).

2.11
POLYVINYL CHLORIDE (PVC) PIPE, SCHEDULE 80, SOLVENT-CEMENTED TYPE (Material Code PVC-2)

A.
PVC pipe and fittings shall bear the seal of approval of the National Sanitation Foundation (NSF).

B.
PVC Pipe: Schedule 80; ASTM D 1784 class 12454B (type I, grade I), and ASTM D 1785.

C.
Socket Type Fittings:  Schedule 80 PVC; ASTM D 1784 class 12454B (type​I, grade​I), and ASTM​D​2467.

D.
Threaded Fittings:  Schedule 80 PVC; ASTM D 2464 (type I, grade I).

E.
Socket Type Line Couplings:  Schedule 80 PVC; ASTM D 1784 class 12454B, and ASTM D 2467.

F.
Socket Type Flanges:  150-lb (1​035-kPa), flat-faced PVC; ASTM D 1784 class 12454B, and ASME B16.1.

G.
Socket Type Unions:  Schedule 80 PVC; ASTM D 1784 class 12454B; socket dimensions in accordance with ASTM D 2467.

H.
Solvent Cement: ASTM D 2564.

2.12
POLYVINYL CHLORIDE (PVC) PIPE, SCHEDULE 40, SOLVENT-CEMENTED TYPE (Material Code PVC-1)

A.
PVC pipe and fittings shall bear the seal of approval of the National Sanitation Foundation (NSF).

B.
Pipe:  Schedule 40 PVC; ASTM D 1784 class 12454B (type I, grade I), and ASTM D 1785.

C.
Socket Type Fittings:  Schedule 40 PVC; ASTM D 1784 class 12454B (type I, grade I), and ASTM D 2467.

D.
Socket Type Line Couplings:  Schedule 40 PVC; ASTM D 1784 class 12458.  

E.
Socket Type Flanges:  150-lb (1​035-kPa), flat-faced PVC; ASTM D 1784 class 12454B, and ASME B16.1.

F.
Socket Type Unions:  Schedule 40 PVC; ASTM D 1784 class 12454B; socket dimensions in accordance with ASTM D 2467.

G.
Solvent Cement:  ASTM D 2564.

2.13
POLYVINYL CHLORIDE (PVC) PIPE, RUBBER-RING JOINT TYPE (Material Code PVC-3)

A.
Pressure Pipe:  PVC with bell and spigot or rubber-ring coupling type joints.

1.
Sizes 4-inch through 12-inch (100-300​mm):  J-M "Blue Brute," Certain-Teed "Vinyl Iron" or equal, in accordance with AWWA C900.

2.
Sizes 14-inch through 20-inch (350-510​mm):  J-M "Big​Blue," Scepter "Centurion," class 150 or DR-18, or equal.  

B.
Fittings:

1.
Cast Iron Push-on Joint Type:  250-lb (1​725-kPa) working pressure, gray cast iron; AWWA C110 and C111; with "Tyton" type push-on joints and SBR rubber-ring gaskets.  Flanged outlets shall conform to and comply with ASME B16.1, 125​lb (865​kPa).

2.
Cast Iron Mechanical Joint Type:  250-lb (1​725-kPa) working pressure, gray cast iron; AWWA C110 and C111; with mechanical joints and SBR rubber-ring gaskets.  Flanged outlets shall conform to and comply with ASME B16.1, 125​lb (865​kPa).

3.
Fittings shall be coated and lined as specified in section 02668 of these specifications.

2.14
STAINLESS-STEEL PIPE, WELDED, 150-lb (1035-kPa) (Material Code SSW-1)

A.
Pipe:  Stainless steel, schedule​10S, seamless; ASTM A 312 and ASME B36.19M grade 304, 304L, 316, or 316L as shown on the drawings.

B.
Fittings:  Stainless steel, schedule 10S, seamless; ASTM A 403 and ASME B16.9, butt welding, grade WP304L or WP316L as specified.  Elbows long-radius unless otherwise shown on the drawings.

C.
Flanges:  Forged stainless steel; ASTM A 182 and ASME B16.5 grade F304L or F316L as specified, 150-lb (1​035-kPa), weld neck or slip-on as shown on the drawings.  Raised or flat faced as specified.

2.15
GALVANIZED FABRICATED STEEL PIPING AND SPOOL PIECES, 150-lb (1​035-kPa) (Material Code SFG-1)

A.
Piping:  Fabricate piping spool pieces and assemblies through valve boxes and elsewhere as shown on drawings, from standard-weight black steel pipe, seamless or electric-resistance welded; ASTM A 53 or API SPEC 5L grade B, standard-weight black seamless steel; ASTM A 234 grade B, and ASME B16.9 butt-weld fittings; and 150-lb (1035-kPa) black forged steel flanges as shown on the drawings, ASTM A 181 grade II and ASME B16.5.

B.
Flanges:  Welding neck or slip-on type as shown on the drawings.  All flange facings shall be flat faced.

C.
Welding Outlets:  Black forged steel reinforced; ASTM A 181 grade II and ASME B36.10M where shown on the drawings.  Weld all joints continuously with full-penetration welds.  Grind smooth all protrusions, slag, weld beads, edges, corners, and like items.

D.
After fabrication and testing, clean spool pieces and assemblies and hot-dip galvanize in accordance with ASTM A 123 and AHDGA Standard Specifications.   Zinc coating thickness shall be 2-oz/sq​ft (610​g/m2).

2.16
GALVANIZED FABRICATED STEEL PIPING AND SPOOL PIECES, 250-lb (1​725-kPa) (MATERIAL CODE SFG-2)

A.
Piping:  Fabricate spool pieces and assemblies as shown on the drawings, from standard-weight black steel pipe, seamless or electric-resistance welded, ASTM A 53 or API SPEC 5L grade B, standard-weight black seamless steel; ASTM A 234 grade B, and ASME B16.9 butt-weld fittings; and 300-lb (2​070-kPa) black forged steel flanges as shown on the drawings, ASTM A 181 grade II, and ASME Bl6.5.

B.
Flanges:  Welding neck or slip-on type as shown on the drawings.  All flange facings shall be flat faced.

C.
Welding Outlets:  Black forged steel reinforced; ASTM A 181 grade II, and ASME B36.10M where shown on the drawings.  Weld all joints continuously with full-penetration welds.  Grind smooth all protrusions, slag, weld beads, edges, corners, and like items.

D.
After fabrication and testing, clean spool pieces and assemblies and hot-dip galvanize in accordance with ASTM A 123 and AHDGA Standard Specifications.   Zinc coating thickness shall be 2-oz/sq​ft (610​g/m2)

2.17
EPOXY-LINED AND COATED STEEL PIPING AND SPOOL PIECES, 150-lb (1035-kPa) (Material Code SELC-1)

A.
Piping:  Fabricate spool pieces and assemblies through valve boxes and elsewhere as shown on the drawings, from standard-weight black steel pipe, seamless or electric-resistance welded, ASTM A 53 or API SPEC 5L grade B, standard-weight, black seamless steel; ASTM A 234 grade B, and ASME B16.9 butt-weld fittings; and 150-lb (1​035-kPa) black forged steel flanges as shown on the drawings, ASTM A 181 grade II, and ASME B16.5.

B.
Flanges:  Welding neck or slip-on type as shown on the drawings.  Use black forged steel-reinforced welding outlets where shown on the drawings; ASTM A 181 grade II, and ASME B36.10M.  Weld all joints continuously, with full-penetration welds.  Grind smooth all protrusions, slag, weld beads, edges, corners, and like items.

C.
After fabrication, testing, cleaning, and sandblasting, coat the fittings, spool pieces, and assemblies and line with fusion-epoxy coating as [specified in section 02668.] [shown on the drawings.]

2.18
EPOXY-LINED AND COATED STEEL PIPING AND SPOOL PIECES, 250-lb (1​725-kPa) (MATERIAL CODE SELC-2)

A.
Piping:  Fabricate spool pieces and assemblies from standard-weight black steel pipe, seamless or electric-resistance welded, ASTM A 53 or API SPEC 5L grade B,  standard-weight, black seamless steel; ASTM A 234 grade B, and ASME B16.9 butt-weld fittings; and 300-lb (2 070-kPa) black forged steel flanges as shown on the drawings, ASTM A 181 grade II and ASME Bl6.5.

B.
Flanges:  Welding neck or slip-on type as shown on the drawings.  Use black forged steel-reinforced welding outlets where shown on the drawings; ASTM A l8l grade II, and ASME B36.10M.  Weld all joints continuously, with full-penetration welds.  Grind smooth all protrusions, slag, weld beads, edges, corners, and like items.

C.
After fabrication, testing, cleaning, and sandblasting, coat the fittings, spool pieces, and assemblies and line with fusion-epoxy coating as [specified in section 02668.]  [shown on the drawings.]

2.19
POLYPROPYLENE-LINED STEEL PIPE, 150-lb (1​035-kPa) (Material Code SPL-1)

A.
Pipe and Flanges:  Schedule 40 black steel pipe, lined with polypropylene resin, with 150-lb (1035-kPa) ANSI ductile iron threaded or lap-joint flanges;   Dow Chemical Co. "PPL" polypropylene piping, John ​L. ​Dore Co. "Polyder PP" polypropylene piping, or equal.  Polypropylene shall be locked into the pipe.

B.
Install flanges in the factory or in the field, with polypropylene lining extending over the flange or flared pipe end, to form a molded polypropylene raised face.  When installing flanges in the field, use special molding tool supplied by piping manufacturer.

C.
Fittings, Blind Flanges, and Spacers:  Use cast iron flanged fittings.  Line all fittings, blind flanges, and spacers with polypropylene.  Purchase all pipe, fittings, flanges, and spacers from same manufacturer.

2.20
KYNAR-LINED STEEL PIPE,150-lb (1​035-kPa)(Material Code SKL-1)

A.
Pipe and Flanges:  Schedule 40 black steel pipe lined with polyvinylidene fluoride resin (Kynar or Duranar), with 150-lb (1035-kPa) ANSI ductile iron screwed or lap-joint flanges; Dow Chemical Co. "KL" Kynar-lined piping, John L. Dore Co. "Fluoroblue VF" Kynar-lined piping, or equal.  Kynar liner shall be locked into pipe.

B.
Install flanges in the factory or in the field, with Kynar lining extending over the flange or flared pipe end to form a molded Kynar raised face.  When installing flanges in the field, use special molding tool supplied by piping manufacturer.

C.
Fittings, Blind Flanges, and Spacers:  Use cast iron flanged fittings.  Line all fittings, blind flanges, and spacers with Kynar.  Purchase all pipe, fittings, flanges, and spacers from same manufacturer.

2.21
FLANGE BOLTING

A.
Flange bolts, stud bolts, nuts, and washers shall match the pressure rating of the flanges and shall be full size.  Flange bolts shall have American Standard heavy hexagon heads.  Nuts shall be American Standard heavy hexagon pattern.  Washers, where required, shall be same material as bolts.  Flange bolts, stud bolts, and nuts shall conform to and comply with ASME B18.2.1 and B18.2.2 dimensions, and ASME B1.1, class 2 threads.  Where flat-faced cast iron, bronze, or PVC flanged fittings and valves are bolted to raised-face steel flanges, remove the raised face to provide a flat face, and use a full-faced gasket.

B.
Steel, Cast Iron, and Ductile Iron Flanges - Underground:  Nuts shall be alloy steel, ASTM A 194 grade 1 or better.  Bolts shall be alloy steel, ASTM A 193 grade B7.

C.
Steel and Ductile Iron Flanges - Aboveground:  Nuts shall be alloy steel, ASTM A 194 grade​1 or better.  Bolts shall be alloy steel, ASTM A 193 grade B7.  All bolts and nuts shall be zinc-coated in accordance with ASTM A 153.  

D.
Cast Iron Flanges - Aboveground:  Nuts shall be alloy steel, ASTM A 194 grade 1 or better.  Bolts shall be carbon steel, ASTM A 307 grade B.  All bolts and nuts shall be zinc-coated in accordance with ASTM A 153.  

E.
Galvanized Steel and Epoxy-Coated Steel Flanges - Underground and Aboveground:  Nuts shall be alloy steel, ASTM A 194 grade 1 or better.  Bolts shall be alloy steel, ASTM A 193 grade B7.  All bolts, nuts, and washers shall be zinc-coated in accordance with ASTM A 153.  

F.
Stainless-Steel Flanges - Underground and Aboveground:  Nuts shall be stainless steel, ASTM A 194 grades 8 or 8c.  Bolts shall be stainless steel, ASTM A 193 grade B8 or B8c.

G.
Bronze Flanges - Underground:  Bolts, nuts, and washers shall be aluminum bronze, ASTM B 150M grade 2, 3, or 31.

H.
Bronze Flanges - Aboveground:

1.
Bolts, nuts, and washers shall be aluminum bronze, ASTM B 150M grade 2, 3, or 31.

2.
Alternate:  Nuts shall be stainless steel, ASTM A 194 grade 8 or 8c.  Bolts shall be stainless steel, ASTM A 193 grade B8 or B8c.

3.
Washers shall be type 304 or 316 stainless steel.

I.
PVC, ABS, and Aluminum Flanges - Underground:  Nuts shall be stainless steel, ASTM A 194 grade 8 or 8c.  Bolts shall be stainless steel, ASTM A 193 grade B8 or B8c.  Washers shall be type 304 or 316 stainless steel.

J.
PVC, ABS, and Aluminum Flanges - Aboveground - Corrosive Environment:  Nuts shall be stainless steel, ASTM A 194 grade 8 or 8c.  Bolts shall be stainless steel, ASTM A 193 grade B8 or B8c.  Washers shall be type 304 or 316 stainless steel.

K.
PVC, ABS, and Aluminum Flanges - Aboveground - Noncorrosive Environment:  Nuts shall be alloy steel, ASTM A 194 grade 1 or better. Bolts shall be carbon steel, ASTM A 307 grade B.  All bolts, nuts, and washers shall be zinc-coated in accordance with ASTM A 153.  

L.
Polypropylene-Lined Steel and Kynar-Lined Steel - Aboveground:  Nuts shall be stainless steel, ASTM A 194 grade 8 or 8c.  Bolts shall be stainless steel, ASTM A 193 grade B8 or B8e.

2.22
FLANGE GASKETS

A.
Flange gaskets shall be full-faced or flat-ring type to suit flange facing.  Gasket dimensions shall conform to and comply with ASME B16.21.

B.
High Pressure City Water (HPCW), Tower Water (TW), Low Conductivity Cooling Water (LCW), and De-ionized Water (DIW), Sizes through 36-inch (900​mm):  Compressed non-asbestos gasket, 1/16-inch (2mm) thick; Garlock​"3000," Armstrong, or equal.

C.
De-mineralized Water (DW):  Ethylene propylene diene terpolymer, 1/16-inch (2mm) thick.

D.
Compressed Air (CA), Natural Gas (HPG), Propane Vapor (PV), Propane Liquid (PL), and Fuel Oil (FO):  Metal or other suitable material confined in metal having a melting point of over 1500_F (815_C) or protected against fire exposure, 1/16-inch (2mm) thick.  Aluminum o-rings and spiral-wound metal gaskets are acceptable.

E.
Steam (STM) and Condensate (Cond):  Compressed non-asbestos gasket, 1/10-inch (3mm) thick; Garlock "3000," Armstrong, or equal.

F.
Hydrochloric Acid (HCl), Sodium Hydroxide (NaOH), Laboratory Waste (LW), and Chemical Waste (CHEM W):  Fluor-elastomer, 1/16-inch (2mm) thick, Viton "A," or equal (no known equal).

2.23
COUPLINGS, ADAPTERS, TAPPING SLEEVES, AND SADDLES

A.
Flanged Coupling Adapters - Pipe Sizes 4-Inch through 36-Inch (100-900​mm):  Fabricated steel sleeve with 150-lb (1035-kPa) or 300-lb (2070-kPa flange as shown on drawings.  Flange facing shall be flat faced.  Follower shall be steel or ductile iron.  Ring gasket shall be new SBR rubber suitable for domestic water at test pressure specified and 40-100_F (5-38_C) service.  Nuts shall be alloy steel ASTM A 194 grade 1 or better.  Bolts shall be alloy ASTM A 193 grade B7 or better.  All bolts and nuts shall be zinc-coated in accordance with ASTM A 153;   Superior "193," Rockwell "913," Baker "603," or equal.  When ordering, specify O.D. of pipes to be connected.

B.
Transition Couplings - Pipe Sizes 4-Inch through 24-Inch (100-600​mm):  For use in connecting pipes with a difference in O.D. of up to 3/4-inch (20mm).  Sleeve shall be steel and shall be fusion-epoxy lined and coated, as shown on the drawings.  Followers shall be steel or ductile iron.  Gaskets shall be SBR new rubber suitable for domestic water at 225-psi (1550-kPa) gauge test pressure and 40-100_F (5-38_C).  Nuts shall be alloy steel ASTM A 194 grade 1 or better.  Bolts shall be alloy steel ASTM A 193 grade B7 or better; Rockwell "413," Baker "212," Superior "143," or equal.

C.
Reducing Couplings - Pipe Sizes 4-Inch through 36-Inch (100-900​mm):  For use in connecting pipes with a difference in O.D. larger than 3/4-inch (20mm).  Sleeve shall be steel, and shall be fusion-epoxy lined and coated, as specified.  Followers shall be steel or ductile iron.  Gasket shall be new SBR rubber suitable for domestic water at 225-psi (1551-kPa) gauge test pressure and 40-100_F (5-38_C).  Nuts shall be alloy steel ASTM A 194 grade 1 or better; Baker "220," Superior "145," Rockwell "415," or equal.

D.
Tapping Sleeves - Main Sizes 8-inch through 24-inch (200-600​mm):  Steel ASTM A 283 grade C, ASTM A 285 grade C or ASTM A 36, flat-faced flange, 150-lb (1035-kPa); ASME B16.5 drilling.  Gasket shall be new SBR rubber suitable for domestic water at 225-psi (1550-kPa) gauge test pressure and 40-100_F (5-38_C) service.  Nuts shall be alloy steel ASTM A 194 grade 1 or better.  Bolts shall be alloy steel ASTM A 193 grade B7 or better.  All bolts and nuts shall be zinc-plated in accordance with ASTM A 153; Rockwell "622," Baker "428," Superior "822," or equal.  When ordering, specify O.D. of pipe to be tapped.

E.
Bronze Service Saddles:  Double-strap type, body-brass casting, silicon bronze straps, neoprene or "Buna-N" gasket, for pipe sizes 3-inch through 12-inch (75-300​mm), tap sizes 1/2-inch (15-mm) IPT through 2-1/2 inch (65-mm) IPT; Baker "183-0," Superior "36," Rockwell "323," or equal.

F.
Iron Service Saddles:  Double-strap type, ductile iron body casting, ASTM A 536 straps, C1018 steel designated in accordance with AISI 226, neoprene or "Buna-N" gaskets, for pipe sizes 3-inch through 12-inch (75-300mm), tap sizes 1/2-inch (15-mm) IPT through 2-1/2 inch (65-mm) IPT; Baker "181-0," Superior "32," Rockwell "313," or equal.

G.
Mechanical-Groove Coupling - Sizes 4-inch through 14-inch (100-350​mm):  Two-part malleable iron cast body, with grade H chlorinated butyl coupling gasket in accordance with ASTM D 2000; Victualic "77," Grinnell "Gruvlok," or equal.

H.
Insulating Flange Coupling – Sizes 6-inch through 12-inch:  Middle ring shall meet ASTM A36/A53 with minimum yield of 36,000 psi.  Follower ring shall be single mill section and meets AISI C1020/1021.  Gasket shall be SBR per ASTM D2000, ANSI A21.1/AWWA C-111.  Bolts shall be Type 316 Stainless Steel with heavy hex nuts.  Lining and Coating shall be Tnemec 140 NSF Std. 61 white epoxy for potable water, 2 coats total 16 mils per AWWA C210.  Insulating Boot shall be Neoprene per AWWA C-111.  All reducing couplings must be restrained to prevent end thrust from causing the coupling to move; Baker Series 220/216 coupling or equal.

2.24
PIPE-THREAD JOINT COMPOUNDS

A.
General Service Applications (including water, LCW, steam, compressed air, and like service):  Temperature range -50_F to +400_F (-46_C to +204_C); nontoxic, nonhardening; John Crane "JC-40," Rectorseal "5," or equal.

B.
Natural Gas, Oil, Gasoline, Propane, Butane, Refrigerants, and Like Applications:  Temperature range -50_F to +400_F (-46_C to +204_C); John Crane "2 Plastic Lead," Rectorseal "100W," or equal.

C.
Chemical and Corrosive Fluids Applications:  As recommended by the manufacturer.  Most applications can use John Crane "JC-30," Rectorseal "7," or equal.

2.25
SOLDERING AND BRAZING MATERIALS

A.
Soft Solder:  95-5 solder, containing 95% tin and 5% antimony; ASTM B 32 alloy grade 5A.

B.
Flux:  A solution of zinc chloride and ammonium chloride dissolved in water.  Paste fluxes shall not be used.

C.
Silver Brazing Alloy:

1.
Copper Tubing To Copper Fittings (Brazed Socket-Type Joints):  AWS A5.8, classification BCuP-5; Handy and Harman "Sil-Fos," ASARCO "1180," or equal.

2.
Copper Tubing to Bronze, Brass, Steel, Stainless Steel, or Cast Iron (Brazed Socket-Type Joints):  AWS A5.8 classification BAg-7; cadmium free; Handy and Harman "Braze​560," ASARCO "56," or equal.

2.26
polyethylene encasement

A.
Comply with Section 02667, Part 3.06 – Plastic Protective Wrapping for Ductile Iron Piping.

PART 3 - EXECUTION

3.01
UTILITY MATERIAL SCHEDULE

A.
HPCW Piping , 208-lb (1380-kPa):  Use DI-2 ductile iron pressure pipe and SFG-2 steel spool pieces galvanized after fabrication.

1.
Cover ductile iron pipe with a polyethylene plastic film wrap.

2.
Tape-wrap galvanized steel spool pieces, joints, fittings, and like items.  Mastic coat valves, bolting, anchors, and miscellaneous metal.

B.
Low Conductivity Water Piping:

1.
LCW Piping , 150-lb (1035-kPa):

a.
Use SSW-1 welded stainless steel pipe, stainless steel bolted flanges and spool pieces. Use neoprene gaskets.  Polyethylene coat or tape-wrap underground piping, and tape-wrap joints, flange and bolted fittings, and like items.

b.
Mastic coat all underground valves, bolting, anchors, and miscellaneous metal.

2.
LCW Piping , 150-lb (1035-kPa):

a.
Use PVC-3 PVC pipe, rubber-ring joint type, and SELC-1 epoxy-lined and coated steel spool pieces and assemblies.

a.
Coat and line fittings as specified in section 02668 of these specifications.

b.
Mastic coat all underground valves, bolting, anchors, and miscellaneous metal.

C.
Cooling Tower Water Piping:

1.
Use SELC-1 epoxy-lined and coated steel piping.

a.
Use epoxy-lined and coated steel spool pieces and assemblies.

b.
Mastic coat all underground valves, bolting, anchors, and miscellaneous metal.

2.
Use SBW-1 black steel pipe, welded.

a.
Polyethylene coat piping and tape-wrap joints, fittings, and like items.

b.
Mastic coat all valves, bolting, anchors, and miscellaneous metals.

3.
Use CU-2 copper tubing, solder type.

a.
Tape-wrap copper piping that is to be connected into the cathodic protection system, including joints and fittings.

b.
Mastic coat valves, bolting, and miscellaneous metals.

D.
High-Pressure Natural Gas Piping:

1.
Use SBW-1 black steel pipe, welded. 

a.
Polyethylene coat or tape-wrap black steel piping.

b.
Tape-wrap joints, fittings, and like items.

c.
Mastic coat valves, bolting, and miscellaneous metals.

2.
Use SBT-1 black steel piping, threaded, aboveground.

E.
Low-Pressure Natural Gas Piping:

1.
Use SBW-1 black steel pipe, welded.

a.
Polyethylene coat or tape-wrap black steel piping.

b.
Tape-wrap joints, fittings, and like items.

c.
Mastic coat valves, bolting, and miscellaneous metals.

2.
Use SBT-1 black steel piping, threaded, aboveground.

2.
Use SBT-1 black steel pipe, threaded, aboveground.

F.
Fuel Oil Piping:

1.
Use SBW-1 black steel pipe, welded.

a.
Polyethylene coat or tape-wrap black steel piping.

b.
Tape-wrap joints, fittings, and like items.

c.
Mastic coat valves, bolting, and miscellaneous metals.

G.
Compressed Air Piping:

1.
Compressed Air Supply Piping.

a.
Use CU-1 copper tubing, brazed type.

1)
Tape-wrap copper piping that is to be connected into the cathodic protection system, including joints and fittings.

2)
Mastic coat valves, bolting, and miscellaneous metals.

b.
Use SBW-1 black steel pipe, welded.

1)
Polyethylene coat or tape-wrap black steel piping.

2)
Tape-wrap joints, fittings, and like items.

3)
Mastic coat valves, bolting, and miscellaneous metals.

H.
Waste:  Use PVC-2 PVC pipe, solvent-cemented, schedule​ 80.
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