SECTION 07142 - HOT FLUID-APPLIED WATERPROOFING


BUILDING NO.
SC#

PROJECT NAME


SECTION 221111 – FACILITY PLUMBING PIPING
PART 1 -  GENERAL

1.1 SUMMARY

A. Related Documents:

1. Drawings and general provisions of the Subcontract apply to this Section.

2. Review these documents for coordination with additional requirements and information that apply to work under this Section.

B. Section Includes:  
1. Piping for the following systems include pipe, fittings, valves, and sleeves:

a. Water.
b. Sanitary sewer and laboratory waste.
c. Storm water and drainage.
d. Natural Gas.
e. Fuel oil.
2. Corrosion protection.
3. Seismic restraints.
C. Related Sections:
1. Division 01 Section "General Requirements."
2. Division 01 Section "Special Procedures."
3. Division 01 Section "Lateral Force Procedures"
4. Division 08 Section "Access Doors and Frames".
5. Division 09 Section "Painting".

6. Division 22 Section "Expansion Fittings and Loops for Plumbing Piping".
7. Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment."
8. Division 22 Section "Identification for Plumbing Piping and Equipment".
9. Division 22 Section "Vibration and Seismic Controls for Plumbing Piping and Equipment
10. Division 22 Section "Plumbing Equipment Insulation".
11. Division 22 Section "Facility Plumbing Piping Specialties".
12. Division 22 Section "Plumbing Fixtures".
13. Division 22 Section "Plumbing Equipment".
14. Division 22 Section "Operation, Testing, and Maintenance of Plumbing".
1.2 REFERENCES  

A. General:

1. The following documents form part of the Specifications to the extent stated. Where differences exist between codes and standards, the one affording the greatest protection shall apply.

2. Unless otherwise noted, the referenced standard edition is the current one at the time of commencement of the Work.

3. Refer to Division 01 Section "General Requirements" for the list of applicable regulatory requirements.

4. Refer to Division 22 Section "Common Results for Plumbing" for codes and standards, and other general requirements.

B. ASME – American Society of Mechanical Engineers:

1. ASME BPVC 
Boiler and Pressure Vessel Code, Construction of — Sec VIII Pressure Vessels

2. ASME BPVC 
Boiler and Pressure Vessel Code, Welding and — Sec IX Brazing Qualifications

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

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

5. ASME B16.3 
Malleable Iron Threaded Fittings, Class 150 and 300

6. ASME B16.5 
Pipe Flanges and Flanged Fittings

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

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

9. ASME B16.15 
Cast Bronze Threaded Fittings

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

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

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

13. ASME B16.28 
Wrought Steel Buttwelding Short Radius Elbows and Returns

14. ASME B31.1 
Power Piping

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

16. ASME B36.19M 
Stainless Steel Pipe 

C. ASTM International:

1. ASTM A47 / A47M 
Standard Specification for Ferritic Malleable Iron Castings
2. ASTM A53 / A53M 
Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless
3. ASTM A106 / A106M 
Standard Specification for Seamless Carbon Steel Pipe for High-Temperature Service
4. ASTM A126 
Standard Specification for Gray Iron Castings for Valves, Flanges, and Pipe Fittings
5. ASTM A153 / A153M 
Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware
6. ASTM A181 / A181M 
Standard Specification for Carbon Steel Forgings, for General-Purpose Piping
7. ASTM A182 / A182M 
Standard Specification for Forged or Rolled Alloy and Stainless Steel Pipe Flanges, Forged Fittings, and Valves and Parts for High-Temperature Service
8. ASTM A197 / A197M 
Standard Specification for Cupola Malleable Iron
9. ASTM A234 / A234M 
Standard Specification for Piping Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and High Temperature Service
10. ASTM A312 / A312M 
Standard Specification for Seamless, Welded, and Heavily Cold Worked Austenitic Stainless Steel Pipes
11. ASTM A351 / A351M 
Standard Specification for Castings, Austenitic, for Pressure-Containing Parts
12. ASTM A403 / A403M 
Standard Specification for Wrought Austenitic Stainless Steel Piping Fittings
13. ASTM A 409  
Welded Large Diameter Austenitic Steel Pipe for Corrosive or High-Temperature Service

14. ASTM B 32  
Standard Specification for Solder Metal
15. ASTM B 43  
Standard Specification for Seamless Red Brass Pipe, Standard Sizes
16. ASTM B 62  
Standard Specification for Composition Bronze or Ounce Metal Castings
17. ASTM B 88  
Standard Specification for Seamless Copper Water Tube
18. ASTM B 280  
Standard Specification for Seamless Copper Tube for Air Conditioning and Refrigeration Field Service
19. ASTM D 1784  
Standard Specification for Rigid Poly(Vinyl Chloride) (PVC) Compounds and Chlorinated Poly(Vinyl Chloride) (CPVC) Compounds
20. ASTM D 1785  
Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80, and 120
21. ASTM D 2564  
Standard Specification for Solvent Cements for Poly(Vinyl Chloride) (PVC) Plastic Piping Systems
22. ASTM D 2665  
Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Drain, Waste, and Vent Pipe and Fittings
D. American Water Works Association (AWWA):
1. AWWA C104  
Cement-Mortar Lining for Cast-Iron and Ductile-Iron Fittings for Water

2. AWWA C106  
Cast-Iron Pipe Centrifugally Cast in Metal Molds, for Water and Other Liquids

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

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

E. American Welding Society (AWS):  

1. AWS A5.8  
Brazing Filler Metal

2. AWS A5.9  
Corrosion Resisting Chromium and Chromium-Nickel Steel Welding Rods and Bare Electrodes

3. AWS D1.1  
Structural Welding Code - Steel

F. Cast Iron Soil Pipe Institute CISPI 301 Cast Iron Soil Pipe and Fittings for Hubless Cast Iron Systems

G. Clay Pipe Institute (CPI)

H. Code of Federal Regulations 29 CFR 1910.1027  Cadmium

I. International Association of Plumbing and Mechanical Officials IAPMO UPC Uniform Plumbing Code

J. Manufacturers Standardization Society of the Valve and Fitting Industry, Inc. (MSS)

1. MSS SP-43 
Wrought Stainless Steel Butt-Welding Fittings

2. MSS SP-51 
Class 150LW Corrosion Resistant Cast Flanges and Flanged Fittings

K. National Fire Protection Association (NFPA):
1. NFPA 31 
Installation of Oil Burning Equipment

2. NFPA 51 
Design and Installation of Oxygen-Fuel Gas Systems for Welding, Cutting and Allied Processes

3. NFPA 58 
Storage and Handling of Liquefied Petroleum Gases

L. Federal Specifications FS DD-G-541  Glass (Laboratory)

1.3 DEFINITIONS

A. BB
=
Bolted bonnet

B. IBBM
=
Iron body bronze mounted

C. NPT
=
National pipe thread

D. NRS
=
Nonrising stem

E. OS&Y
=
Outside screw and yoke

F. RS
=
Rising stem

G. SB
=
Screwed-in bonnet

H. SP
=
Steam pressure

I. WOG
=
Water, oil, and gas (pressure)

J. WSP
=
Water Static Pressure

K. WWP
=
Working Water Pressure

1.4 SUBMITTALS

A. Submit under provisions of Division 22 Section "Common Results for Plumbing - Review of Materials" and Division 01 Section "General Requirements."

B. LEED Submittals:


1.
Product Data for Credit EQ 4.1:  For solvent cements and adhesive primers, including printed statement of VOC content.

1.5 QUALITY ASSURANCE

A. Welding
1. The Subcontractor is responsible for the quality of welding done by its organization, and shall conduct the required qualification tests to qualify the welding procedures and welders in accordance with ASME/ANSI ­B31.3, ASME/ANSI B31.9.  Provide welding procedures for LBNL review.
B. Valves:  Manufacturer’s name and pressure rating shall be marked on valve body.

C. Welder Certification:  In accordance with AWS D1.1.  The subcontractor shall provide welder’s certificate indicating the welder’s qualification for conducting welds on the specific materials provided for the project.
1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and protect products under Division 22 Section "Common Results for Plumbing", Part 1.15 Material Delivery.

B. Deliver and store valves in shipping containers with labeling in place.
PART 2 -  PRODUCTS

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

2.1 PIPE CLASS B1 (BRASS)

A. Pipe:  Seamless, red brass pipe, regular size, ASTM B 43 threaded joints.

B. Fittings:  Cast bronze, 125-lb (865-kPa), threaded; ASME B16.15; ASTM B 62 alloy.

C. Flanges:  Cast bronze, 150-lb (1 035-kPa), threaded; ASME B16.24 plain (flat) face; ASTM B 62 alloy.

D. Unions:  Cast bronze, 125-lb (865-kPa), threaded; ASME B16.15 brass ground joint seat; ASTM B 62 alloy.

2.2 PIPE CLASS BS1:  BLACK STEEL PIPE AND FITTINGS

A. Pipe:  Black steel, welded or seamless wall pipe, schedule 40; ASTM A 53 grade B, type S (seamless) or type E (electric-resistance welded); or ASTM A 106 grade B pipe with ASME B36.10M welded joints.

B. Fittings:

1. Pipe Sizes 2 Inch (50 mm) or Smaller:  Socket-welding fittings, 2000 lb (13.8 MPa), ASTM A 181 and ASME B16.11.

2. Pipe Sizes 2-1/2 Inch (65 mm) or Larger:  Butt-welding fittings, schedule 40, ASTM A 234 and ASME B16.9.

C. Flanges:  Slip-on or welding-neck type, 150-lb (1 035-kPa), raised face, carbon steel, ASTM A 181 grade 1 material, ASME B16.5 dimensions.

D. Unions:

1. Pipe Sizes 2 Inch (50 mm) or Smaller:  250 lb (1 725 kPa), screwed, black malleable iron, ground joint, brass-to-iron seat.

2. Pipe Sizes 2-1/2 Inch (65 mm) or Larger:  Use flanges.

E. Local Connections 2 Inch (50 mm) or Smaller:  Threaded joints using 150‑lb (1 035-kPa), black, banded, threaded, malleable iron fittings may be used for exposed local connections.  Fittings shall conform to and comply with ASME B16.3 dimensions, and ASTM A 47 or ASME B1.20.1 threads.

2.3 PIPE CLASS BS2:  BLACK STEEL PIPE AND FITTINGS

A. Pipe:  Black steel, welded or seamless wall pipe, schedule 40 ASTM A 53 material with ASME B36.10M welded joints.

B. Fittings:

1. Pipe Sizes 2 Inch (50 mm) or Smaller:  Socket-welding fittings, 2000 lb (13.8 MPa), ASTM A 181 and ASME B16.11.

2. Pipe Sizes 2-1/2 Inch (65 mm) or Larger:  Butt-welding fittings, schedule 40, ASTM A 234 or ASME B16.9.  Short-radius elbows (ASME B16.28) will be allowed on gas piping systems, but long-radius elbows are preferred and shall be used on all other piping systems.

C. Flanges:  Slip-on or welding-neck type, 150-lb (1 035-kPa), raised face, carbon steel, ASTM A 181 grade 1 material, ASME B16.5 dimensions.

D. Unions:

1. Pipe Sizes 2 Inch (50 mm) or Smaller:  150 lb (1 035 kPa), screwed, black, malleable iron, ground joint, brass-to-iron seat.

2. Pipe Sizes 2-1/2 Inch (65 mm) or Larger:  Use flanges.

E. Local Connections 2 Inch (50 mm) or Smaller:  Threaded joints using 150‑lb (1 035-kPa), black, banded, threaded, malleable iron fittings may be used for exposed local connections.  Fittings shall conform to and comply with ASME B16.3 dimensions, ASTM A 197 materials, and ASME B1.20.1 threads.

2.4 PIPE CLASS C1:  COPPER TUBE AND FITTINGS (DWV, TYPE K OR L )

A. Tubing:  Copper tubing, hard drawn temper, type DWV, type K or type L, as scheduled; ASTM B 88 soldered joints.

B. Fittings:  Wrought copper, socket solder-type joint; ASTM B 88 and ASME B16.22;  staked-stop type couplings.

C. Flanges:  Socket solder-type joint.  150-lb (1 035-kPa), plain (flat) face, cast bronze; ASTM B 62 material, ASME B16.24 dimensions.

D. Unions:  Socket solder-joint ends, cast bronze; ASTM B 62 material, ASME B16.18 dimensions.

E. Solder: 95 percent tin, 4 percent copper, 0.5 percent silver, with non-acid flux.  95-5 tin antimony solder is not allowed.  Solder with any lead content is not allowed.  Use silver brazing alloy, as scheduled.  All solder joints of piping that convey flammable materials shall be made with brazing alloys having melting points above 1000 F (538 C), (ASME B31.2; NFPA 31, 51, 58).  Silver brazing alloy shall be AWS A5.8 classification BCUP-5, containing 15 percent silver, 80 percent copper, and 5 percent phosphorous.  Pipe and fittings charred or collapsed due to excessive heating will not be permitted and shall be removed from the job site.

2.5 PIPE CLASS CI2:  CAST-IRON SOIL PIPE, HUBLESS

A. Pipe and Fittings:  Hubless cast-iron sanitary system; CISPI 301 and IAPMO UPC-approved.  The joint system shall comprise a neoprene sleeve and either a stainless-steel or cast-iron clamp assembly.  Use rubber sleeve with stainless-steel shield joint for aboveground installations, and cast-iron mechanical joint for buried installations.  Install cast-iron mechanical couplings using torque wrenches set at 175 in-lbf (20 J) of torque.

2.6 PIPE CLASS PPRO1: polypropylene laboratory WASTE PIPE AND FITTINGS

A. Schedule 40, flame retardant polypropylene non-pressure drain pipe and fittings with heat fusion joint fittings, all in accordance with ASTM D-2122.  No threaded joints will be allowed.  

2.7 PIPE CLASS PPRO2:  DEIONIZED WATER PIPE  

A. Copolymer polypropylene pressure rated pipe and fitting, George Fischer, Orion Whiteline, or equal, SDR ratio of 11 and rated for 1034 Kpa pressure.  Pipe and fittings shall meet ASTM D4101-86, and ASTM D-2146 for thermal socket fusion joints.  Butt welded joints will not be accepted.  Pipe and fittings shall be sterilized and capped or packaged immediately after production and all seals shall be intact when the material is delivered to the job site.  As a substitution, unpigmented polypropylene pressure rated pipe and fittings may be used if, with the materials submittal, written proof is furnished that when tested per ASTM E-84, the flame spread index is maximum 110, and the smoke developed is maximum 515.

2.8 PIPE CLASS GS1:  GALVANIZED STEEL PIPE AND FITTINGS

A. Pipe:  Hot-dipped galvanized steel, welded or seamless wall pipe, Schedule 40; ASTM A 53.

B. Fittings:

1. Pipe Sizes 2 Inch (50 mm) or Smaller:  Galvanized, 150‑lb (1 035‑kPa), threaded malleable iron, banded fittings and galvanized steel couplings; ASME B16.3 dimensions, ASTM A 197 material, ASTM A 153 galvanizing, and ASME B1.20.1 threads.

2. Pipe Sizes 2-1/2 Inch (65 mm) or Larger:  125-lb (865-kPa) cast-iron flanged fittings; ASME B16.1 plain (flat) face and ASTM A 126.

C. Flanges:  125-lb (865-kPa) cast iron, screwed, ASME B16.1 and ASTM A 126.

2.9 PIPE CLASS GS2:  GALVANIZED STEEL PIPE AND DRAINAGE FITTINGS

A. Pipe:  Hot-dipped galvanized steel, welded or seamless wall pipe, schedule 40, ASTM A 53 threaded joints.

B. Fittings:  Black or galvanized cast-iron drainage fittings, ASME B16.12 threaded ends, ASTM A 126 or A 197.

2.10 PIPE CLASS PVC2:  POLYVINYL CHLORIDE (PVC) DRAINAGE PIPE AND FITTINGS

A. Pipe:  PVC, schedule 40; ASTM D 1784 material class 12453-B, ASTM D 1785 pipe specification, with socket-weld joints.

B. Drainage Fittings:  PVC, type I, grade 1; ASTM D 2665.

C. Solvent Cement and Adhesive Primer:  ASTM D 2564. 
1.
0 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).


2.
Use adhesive primer that has a VOC content of 550 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
2.11 PIPE CLASS SS2:  STAINLESS STEEL PIPE AND FITTINGS (BUTTWELD JOINTS)

A. Pipe:  Stainless steel, seamless, schedule 10S; ASTM A 312 or A 409 grade TP 304L or TP 316L, with ASME B36.19M welded joints.

B. Fittings:  Butt welding, stainless steel, seamless, schedule 10S; ASTM A 403 grade WP 304L or WP 316L, ASME B16.9, and MSS SP-43.

C. Flanges:  Slip-on type, 150-lb (1 035-kPa); MSS or ASME as follows.

1. MSS SP-51 Flange:  Diameter and drillings identical to 125‑lb (865-kPa) flange in accordance with ASME B16.1 and 150‑lb (1 035-kPa) in accordance with ASME B16.5, plain (flat) faced.  Material shall conform to and comply with ASTM A 182 grades 304L and 316L for 2-inch (50-mm) size or smaller; ASTM A 351 grades CF8 and CF8M for all larger sizes.

2. ASME Flange:  ASME B16.5 raised face dimensions, ASTM A 182 grades F304L and F316L material.

D. Welding Process:  Tungsten-inert-gas (TIG) process.  Filler material shall be AWS A5.9 class ER 308L for type 304L stainless steel, and class ER 316L for type 316L stainless steel.  The inert gas shall be argon.

2.12 GATE VALVES 
A. Not allowed.  Use specified ball valves or butterfly valves.

2.13 GLOBE VALVES 
A. Not allowed.  Use specified ball valves.

2.14 DUAL-FUNCTION BALANCING AND SHUTOFF VALVES

A. Not allowed.  Use specified ball valves or butterfly valves.

2.15 CHECK VALVES

A. Type VB-4.01:  1/4 to 2 inches (up to 50 mm) and Horizontal; 125 psig (865 kPa) SP/200 psi (1 380 kPa) gauge WOG, swing type, bronze body, renewable bronze disc, screwed ends; Nibco T433, Lunkenheimer “2144,” Jenkins “92A,” Stockham “B-319,” or equal.

B. Type VB-4.02:  2 to 8 inches (50 to 200 mm) or Vertical; 150 psig (1,035 kPa), spring-loaded clapper, nonslam operation, wafer-type body of ductile iron, with type 316 stainless-steel seat or viton seat seals for horizontal or vertical service as indicated.  Use plastic-lined, nickel or chromium-plated bodies for LCW service. Nibco W910, K & F Machine & Mfg. Co. “CV-3 (Demco),” Mission “Duo-Chek,” or equal.

C. Type VB-4.06:  1/2 to 3 inches (15 to 75 mm); 150 psig (1 035 kPa) at 75 F (24 C), polypropylene body, diaphragm type, ball check, flange connections  Valves shall be suitable for use with 0.5 megohm resistivity water.  Asahi/America, GEMU, Chemtrol “BC series,” GF Plastic Systems, or equal.

2.16 DIAPHRAGM VALVES

A. Type VB-5.01:  1/2 to 2-1/2 inches (15 to (65 mm); 150 psi (1 035 kPa) gauge WP at 70 F (21 C), PVC body, diaphragm as scheduled, screwed/socket weld/flanged ends as scheduled; Hills-McCanna “510,” Grinnell-Saunders “2400,” or equal.

1. Deionized Water Service:   Asahi/America, GEMU, or equal, diaphragm type, polypropylene body, 150 psig (1,034 Kpa) rated with plastic manual actuator, EDPM diaphragm, or ANSI 150 psig (1,034 Kpa) flange connections.  Valves shall be suitable for use with 0.5 megohm resistivity water.

2. Lab Waste and Chemical Service:  Diaphragm material shall be Hills-McCanna ”04” teflon faced, Grinnell “Z2” teflon faced, or equal.

2.17 BALL VALVES

A. Type VB-6.01:  1/2 to 2 inches (15 to 50 mm); 150 psi (1 035 kPa) gauge at 75 F (24 C), , polypropylene body, diaphragm type, ball check, flange connectionsunion at each end, socket connections.  Valves shall be suitable for use with 0.5 megohm resistivity water.  Asahi/America, GEMU, Chemtrol “BC series,” GF Plastic Systems, or equal.

B. Type VB-6.02:  1/4 to 3 inches (up to 80 mm); 600 psi gauge for water applications, 250 psi gauge for steam applications, brass body, full port, Red-White Fig. 5044F, Nibco 585 series, or equal.

2.18 COMPRESSION STOPS

A. Plumbing Fixtures:  Install a stop valve or compression stop on the water supply lines to permit repairs without shutting off the water mains.

B. Other Fixtures, Exposed Water Supplies:  Polished chrome-plated stop; Sterling Faucet “82 series,” California Brass “122-LK” for 1/2 or 3/4 inch (15 or 20 mm), Chicago “45-LK” for 1/2 inch (15 mm) or “375-LK” for 3/4 inch (20 mm), or equal loose key handle.

C. Other Fixtures, (Interior) Concealed Supplies:  Longneck built-in compression stops, with flange; Dick Bros. “3150 LK,” Chicago “1771” for 1/2 or 3/4 inch (15 or 20 mm), California Brass “172” for 1/2 inch (15 mm), or equal loose key handle, for required wall thickness with exposed parts chrome plated.

D. Stops Adjacent to Hose Faucet:  Locate where required to make stops accessible; Crane “252,” Walworth “555,” Powell “947,” Brass Cock, or equal.

2.19 BUTTERFLY VALVES:  

A. Type VB-7.01:  Over 3 inches (80 mm), Nibco LD-2000, Demco Series NE, or equal, with iron body, aluminum bronze ASTM B-148 alloy 9-C disc, Type 410 stainless steel stem and steel operating handle.  All valves shall have full lug style bodies and extended stem so that handle clears the insulation.  Valves shall have seven (7) positions to positively lock the valve disc against turning including a positive stop at "OPEN" and "CLOSED" positions.  Butterfly valves for throttling and balancing service shall be complete with throttling handle capable of locking in any position from "FULL OPEN" to "FULL CLOSED", position indicator, marked dial plate, and built-in concealed set screw type memory stop.  All valves shall have EPDM seats suitable for 250°F (120°C) water service.  Valve shall bubble tight against 150 psig (1,035 kPa), 200°F (93°C) water.  Valves shall be fitted between specified flanges and bolted with specified threaded studs, hex nuts and lock washers.  All valves shall have a means of mechanically locking in final fixed position.

1. Where required provide actuator for 60 psig (415 kPa) control air suitable for tight shutoff against 150 psig (1,035 kPa) water, including cylinder, mounting assembly, linkage, and controls.  See Drawings for requirements.

2. All butterfly valves 6 inches (200mm) and larger shall have gear operated handwheels.

3. Install where valves are 4 inches (100mm) or larger and cannot be operated from the floor.  Chains shall hang to 6.5’ (2,000mm) above the floor and shall be galvanized.

2.20 PIPE JOINT CONNECTION MATERIALS

A. See part 3 of this section for material call-outs for various installation situations.

2.21 DIELECTRIC INSULATING FITTINGS

A. Dielectric insulating couplings and flanges shall be F. H. Maloney, Walter C. Vallett, Epco, Capitol Manufacturing, or equal.  Couplings and flanges shall be constructed so that the two pipes being connected are completely insulated from each other with no metal-to-metal contact.  The unions shall have female threaded-end connections.  The flanges shall have threaded connections and shall be made up with complete insulating components consisting of a dielectric gasket, bolt, insulator sleeves, and bolt washers.  Dielectric insulating fittings with solder end connections shall not be used.  All dielectric material shall be suitable and labeled for the service conditions involved.

2.22 PIPE SLEEVES

A. New Construction:

1. Walls Below Grade or Floor Slabs on Grade:  Use permanent sleeves of clay or concrete.  Where sleeves cannot be installed, such as connections to floor drains, take precautions to assure that drains or pipes are not in contact with reinforcing steel.

a. Waterproofing Sleeve Assemblies:  Thunderline Corp. Link-Seal, or equal, complete with coated steel pipe wall sleeve with standard weight wall, anchor, and water stop plate.  Seals shall be modular mechanical type, consisting of interlocking synthetic rubber links shaped to fill the annular space between pipe and sleeve, complete with pressure plates and cadmium plated nuts and bolts.

2. Equipment Room Floors Over Finished Areas and All Floors with Membranes Over Finished Areas:

a. Use permanent, watertight, cast-iron stack sleeves with integral flashing flange for clamping to membrane and with hub; J. R. Smith “1720,” Wade “W-3630,” or equal.

b. Use permanent sleeves of schedule 40 galvanized steel pipe, extended 2 inches (50 mm) above finish floor, and with a 2-inch (50-mm)-wide collar to go under membrane, tack welded to sleeve and soldered all around.

c. For future piping, instead of extending sleeve above floor, terminate with coupling-top flush with finish floor.  Provide a taper-thread, countersunk cleanout plug, with stainless steel, smooth, round access cover plate, secured to plug with countersunk screw; J. R. Smith “4472,” Wade “W-8480-R” with “W-8590-E,” or equal.  If ceiling below is exposed, fill sleeve with plaster plug, flush with underside of slab.

B. All Other Floor and Wall Locations: Adjust-To-Crete, AMI Products, or equal, 24 gauge, electro-galvanized adjustable sleeve, up to 6 inches (150 mm) diameter.  For 8 (200 mm) inches and larger, provide galvanized standard weight steel pipe sleeves.

2.23 MASTIC AND TAPE

A. Mastic and tape shall be compatible in all respects.

B. Mastic shall be Protecto-Wrap Co. "CA-160 Mastic," Tapecoat Co. "TC​Mastic," or equal.

C. Pipeline tape shall have 6-mil (0.15-mm) polyethylene backing and approximately 0.030 inch (0.8 mm) of butyl-base mastic adhesive.  Polyken "930-35," Protecto-Wrap Co. "310," Tapecoat Co. "Type​ TC," or equal.

2.24 FIREPROOFING OF FLOOR AND WALL PENETRATIONS

A. Materials and installation shall comply with 1991 U.L. "Fire Resistance Directory", for Through-Penetration for Firestop Devices, not limited to but including:

1. No 49 for uninsulated metal pipe through concrete walls and slabs.

2. No. 91 for insulated metal pipe through concrete walls and slabs.

3. No. 147 for metal pipe through framed wall construction.

PART 3 -  EXECUTION

3.1 PREPARATION
A. Ream pipe and tube ends.  Remove burrs.  Bevel plain-end ferrous pipe. Use American Standard pipe threads for IPS threaded work.  Ream out burrs formed by cutting tools and, before installing, examine each section of pipe to see that it is clean and clear.  Pipes shall be free from tool marks.  In making up screwed joints, apply specified thread lubricant or thread sealing tape to male threads only.

B. Remove scale and dirt on inside and outside before assembly.

C. Prepare piping connections to equipment with flanges or unions.

3.2 PIPE INSTALLATION

A. Route piping to maintain the existing or modified gradient, as shown on the drawings, and in accordance with the scheduling and coordination requirements of Division 01 Section "Special Procedures".

B. Install piping to conserve building space and not interfere with use of space.

C. Group piping whenever practical at common elevations.

D. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.

E. Provide clearance for installation of insulation and access to valves and fittings.  Provide 4 inches (100 mm) clearance between valve handle and adjacent pipe, or pipe insulation.  Install valve handles in horizontal position between pipes.  Do not install valve handles on top of pipe.

F. Provide access doors where valves and fittings are not exposed.

G. Slope water piping and arrange to drain at low points.

H. Establish elevations of buried piping outside the building to ensure not less than 3 feet of cover.

I. Where pipe support members are welded to structural building framing, scrape, brush clean, and apply one coat of zinc-rich primer to welding.

J. Prepare pipe, fittings, supports, and accessories not prefinished, ready for finish painting.  Comply with Division 09 Section “Painting.”

K. Slope all pressure piping (except nitrogen gas, domestic hot and cold water piping) minimum 1 inches per 40 ft. (25 mm per 12 m), except where space conditions will not permit this slope.  Slope water piping up in the direction of flow to high points and provide automatic air vents as indicated and at all high points.  Provide 3/4 inches (20 mm) ball valves and a chained cap hose bibb connections at all low points for system drainage.  Use eccentric reducing fittings wherever necessary to provide free drainage or venting of lines.

L. Install bell-and-spigot pipe with bell end upstream.

M. Wherever changes in sizes of piping occur, Use reducing fittings.  The use of bushings will not be permitted.

N. Bull head tee connection in either mixing or diverging flow will not be permitted.

O. Indirect Drain Piping:  Install drains for all equipment requiring drains, full size of equipment connection, to nearest floor drain as indicated and/or as directed.  Slope 1/4 inches per foot (6 mm per 300 mm) down to drain.  Provide suitable traps in plenum areas.

P. Hot tapping to existing piping system of all sizes is not allowed. 

3.3 PIPE JOINT CONNECTIONS

A. Threaded Pipe:  Use Crane  "JC-40, " Rectorseal “5,” or equal, for general-service applications, with temperatures from –50 F to +400 F (–46 C to +204 C), gas pressures to 2600 psi (18.0 MPa) gauge, liquid pressures to 10,000 psi (69.0 MPa) gauge; with nontoxic, nonhardening metal or plastic threads.  Special situations are listed below:

1. Natural Gas, Oil, Gasoline, Liquefied Petroleum-Gas Piping:  Use John Crane “Plastic Lead Seal 2,” Rectorseal “100W,” or equal.

2. Chemicals and Corrosive Service Piping:  Use Crane “JC-30,” Rectorseal “7,” or equal.

3. Teflon Joint-Sealing Tape:  Teflon joint-sealing tape may be used for general-service and chemical-piping applications, –400 F to +500 F (–240 C to +260 C) temperature limits, pipe sizes 1‑1/2 inch (40 mm) or smaller.  Do not apply tape to the first male thread.

B. Copper Tubing with Solder-Joint Fittings:  Use silver-brazed joints for refrigerant, compressed-air, flammable-liquid, and gas piping, any piping located in or under concrete slabs on grade, condensate piping located in underground conduits and manholes, and for attaching “Brazolet” fittings for any service.

1. Silver Brazing:  AWS A5.8 alloy class BCUP-5.  Use care in silver brazing to prevent overheating of pipe and fittings.  Disassemble solder type valves before silver brazing and keep bodies cool.

2. All Other Joints:   95 percent tin, 4 percent copper, 0.5 percent silver, with non-acid flux.  Solder with any lead content is not allowed.  95-5 tin antimony solder is not allowed.

C. Steel Pipe and Welding Fittings:

1. Welding of Pipe Joints:  Conform to the requirements of the American National Standard Code for Pressure Piping, ANSI B31, latest edition, including all addenda.  Welding of piping may be made by either the electric-arc or gas-welding process.  Use fittings in welded pipe specifically designed for welding.  45° and 90° turns shall be long radius type welded fittings.  Make branches from welded mains to welded branches with radius welding tees except 2 inches (50 mm) and smaller branches on 4 inches (100 mm) and larger mains may be made with specified welding outlets.  "Cut-In" or mitered welding tees are specifically prohibited.  Make branches from welded pipe to screwed pipe with threaded welded fittings.

a. 2.
Qualification of Welders:  All welders for work in this Section shall be certified welders.  Certification shall be for the welding processes performed and shall have been received within the last five (5) years.  Upon request, the Contractor shall provide the University with the names of welders employed in the work, together with certification that each of these welders has passed qualification tests as prescribed by the National Certified Pipe Welding Bureau, or by other reputable testing laboratory or agency in accordance with ANSI B31.1.3.
Silver Brazing Rods:  The use of cadmium-containing brazing rods shall require the Subcontractor to follow the monitoring and control requirements contained in 29 CFR 1910.1027.

D. Sanitary Waste and Rainleader Underground Pipe Up To 5 Feet (2 m) Outside of Building:

1. Cast iron hub and spigot soil pipe and fittings, with compression gasket joints.  Run every joint full at one pouring.

2. Hub and Plain End:  Clean end gasket before inserting gasket into hub.  Brush lubricant on both gasket and plain end.  Make joint by pushing plain end into gasketed hub, using gasket manufacturer’s compression tool.

3. Hubless:  Properly align no-hub pipe ends, which shall be cut square.  Slip elastomeric sealing sleeve over joint, and apply corrugated stainless steel sleeve with tightening steel bands over the sealing sleeve.  Tighten steel bands alternately to at least 48 in-lbf (5.4 J) of torque using a torque wrench.

E. Sanitary  Waste and Rainleader Pipe Above Floor Inside Building:

1. Cast iron no-hub soil pipe and fittings.

2. Mechanical Joints:  Tighten all bolts with a torque wrench and make complete installation in accordance with pipe manufacturer’s recommendations.  Use a teflon lubricant seal if recommended.

F. Polyvinyl Chloride Plastic Pipe:

1. Threaded Joints:  ASME B1.20.1, cut straight and true with all cuttings and burrs removed and the pipe reamed.  Make joints with teflon pipe-joint compound of a type recommended by the pipe and fitting manufacturer that is suitable for service in which it is to be used.

2. Flanged Joints:  Flanged joints, when required, may be used to connect to equipment or to other piping materials.  Flanges shall be socket-type molded PVC heavy 150-lb (1 035-kPa) pattern, drilled in accordance with ASME B16.5.

3. Welded Joints:  Make welded joints with a solvent cement of a type recommended by the fitting manufacturer, suitable for service in which it is to be used.  Perform the welding in accordance with the fitting manufacturer’s recommendations by approved operators skilled in the technique of welding PVC pipe.

4. Miscellaneous:  Do all cutting with rotary power saw, lathe, or hacksaw.  Cut ends square.  Use miter box when cutting by hand.  When necessary to chuck or clamp pipe or fittings, protect from nicks and scratches by wrapping in canvas or emery paper.  Use strap wrenches throughout the assembly operations.

G. Grooved Joint Couplings:  Gustin-Bacon 100, Victaulic 77, or equal, flexible grooved end joint couplings.  Units shall be clamp-on and secured with two bolts rated up to 800 psig (5,500 kPa).  Gaskets shall be EPDM rated up 230°F (110°C) service.

1. Use grooved joint couplings where specifically shown or as an option to joining methods specified hereinbefore.

2. Grooved End Pipe Fittings:  Victaulic, Gustin-Bacon, or equal flexible connection Style 77.  Allowable items are limited to pipe, radius turns, tees, valves, and strainers.  Strap-on tees, etc., are not allowed.  Grooved piping system manufacturers must be ISO 9001 certified.  Gaskets must be manufactured under ISO 9001 certification.  Butterfly valves to be 300 psi rated, have bubble-tight shut-off, ductile iron, once-piece disc and stem, disc encapsulated with EPDM, ductile iron body with baked-on coating of poly-phenylene-sulfide, and tested of 10 percent above rated operation pressure under ISO 9001 certification.

H. Lab Waste and Vent Piping:

1. Flame retardant, Schedule 40 polypropylene pipe and fittings.

2. All floor drains shall be trapped, and trap primed with cold water supply.

3.4 DIELECTRIC INSULATING FITTINGS

A. Provide insulating unions or flanges at all locations scheduled below unless noted otherwise.

B. Provide a shutoff valve locally, upstream of all dielectric insulating fittings, for ease of repair on these fittings.

C. Locations requiring insulating couplings or flanges are as follows:

1. At connection points where copper water lines connect to steel domestic and industrial water heater tanks.

2. At points in water lines where ferrous and other dissimilar metallic pipes are connected together.

	SERVICE
	TEMPERATURE
	PRESSURE

	DHW
	104F
	120 psig

	DCW
	60F
	120 psig

	IHW
	140F
	120 psig

	ICW
	60F
	120 psig 


.

3. In all metallic water and gas service connections into each building within 5 feet (2 m) of the building wall.  Install adjacent to the shutoff valve or cock and aboveground where possible.

4. Where underground steel or cast-iron pipe connects to aboveground copper or brass piping, make the transition aboveground in an accessible location.

3.5 CORROSION PROTECTION

A. Tape-wrap all fittings, flanges, bolted joints, and welded joints in accordance with the following procedure:

1. Thoroughly clean all surfaces to be wrapped and wash with solvent.  Solvent shall be entirely volatile so as to leave no trace of oil or grease.

2. Prime coat all areas to be taped, and apply at least two complete wrappings of pipeline tape, each half lapped.  The second wrap shall be 90 degrees in the opposite direction from the first wrapping.  Tape shall overlap polyethylene coating at least 6 inches (150​mm).  Primer shall be in accordance with tape manufacturer's recommendation.

3. Optional protection for straight pipe field joints:  Straight pipe joints may be covered with heat-shrinkable polyethylene tubes internally coated with adhesive in lieu of tape wrapping.  The minimum total thickness of wrapping shall be equal to twice the tape thickness.

4. Terminate pipe coating or wrapping 6 to 12 inches (150 to 300 mm) from wall or floor penetration, or above grade.

5. Coat or wrap all pipe embedded in or passing through concrete as specified above.

3.6 VALVE INSTALLATION

A. Arrange valves to give shut-off and regulating control of piping systems throughout the building.

B. Valves shall be the full size of the line in which they are installed.

C. Install valves in neat arrangements with accessibility for maintenance.  For valves in multiple parallel runs of piping, provide 4 inches (100 mm) clearance between valve handle and adjacent pipe, or pipe insulation.  Install valve handles in horizontal position between pipes.  Do not install valve handles on top of pipe.  Install a union adjacent to every screwed valve, where required for disassembly, and where shown.

D. Where valve type is not specifically indicated on Drawings, use ball valves for shutoff service in sizes 3 inches (80mm) and less.  Use butterfly valves for shutoff and throttling, sizes 4 inches (100mm) and larger.  

E. Provide union downstream of each threaded valve.

3.7 PIPE SLEEVES

A. On existing concrete construction, make holes for new piping with power-driven circular cutters.  No pipe sleeves are required.

B. On new concrete construction, provide pipe sleeves where piping passes through concrete floors, walls, or ceilings.  Extend sleeve for the full thickness of the concrete with 1/2 inch (15 mm) clearance all around pipe for insulation.

C. On underground pipe penetrations, caulk space between pipes and pipe sleeves with mastic, and make watertight.

D. On all other floor and wall locations, secure sleeves to forms so they will not become displaced during pouring of concrete.  Fill metal or fiber sleeves on decks with sand.  Remove all sleeves from openings after removal of forms.  Cut-in proper sized holes in concrete to replace sleeves crushed or knocked out of position during concrete pour.  Caulk space around pipe with mastic.

3.8 SEISMIC RESTRAINTS

A. Provide seismic restraints on all ductwork, piping, and mechanical equipment, with or without vibration isolation, in accordance with Specification Division 01 Section "Lateral Forces Provisions".

3.9 CLEANING

A. Clean plumbing fixtures with soap and water.  Remove marks and labels.  Clean and polish chrome.  Remove paint, concrete plaster and other foreign materials.

B. Clean all drains, and sumps of dirt and debris.

C. Remove shipping paper from cleanout covers and drain strainers and polish.

D. Remove and clean out all dirt and debris from pipe spaces, including all wire, and blocking.

E. The intent of this specification is that all equipment and materials furnished by this Section shall be completely dust and paint free, clean and rust free and freshly painted or polished when the final acceptance inspection is made.

F. Thoroughly clean and flush interior and exterior of all piping systems (wet and dry systems, and drainage systems) of any nature of all pipe contaminates such as cuttings, filings, lubrication, rust, scale, grease, solder, flux, welding residue, debris, etc., and thoroughly flushed out with some medium as required by testing until clean in the opinion of the LBNL Project Manager.  

G. Deionized Water:  After water system piping is installed and pressure tested, flush pipe with trisodium phosphate to remove any dirt, oil, and grease.  After flushing, pump 3 percent hydrogen peroxide at 138 Kpa, the flush clean.  Rinse system with deionized water after sterilization until all traces of chlorine are gone.  Notify the LBL Project Manager 10 days prior to rinsing the system.  It is the Contractor's responsibility to clean the piping system of all debris and visible contaminants.  It is absolutely essential that the pipe system is free of any oil, grease, or other contaminants.  Perform all of the above in the presence of the LBNL Project Manager.

H. Sanitary sewer, waste, lab waste, and rainwater leaders/storm drains:  Flush out all construction debris with clean, clear water until clean in the opinion of the LBNL Project Manager.

I. Vacuum system:  Blow out with clean, dry air at 100 psi pressure for a minimum of 30 minutes duration or until clean in the opinion of the LBNL Project Manager.

J. Compressed Air, Carbon Dioxide, Nitrogen gas and Natural Gas:  Blow out with clean, dry air at 100 psi pressure for a minimum of 30 minutes duration or until clean in the opinion of the LBNL Project Manager.  For Carbon Dioxide and Nitrogen gas, rinse the systems with the specific gas until the discharges are 100 percent pure Carbon Dioxide or Nitrogen gas.  For Natural Gas, rinse the system with nitrogen gas until the discharges are 100 percent pure Nitrogen gas.  

K. Lab hot and cold water:  Flush with clean water for a minimum of 30 minutes duration or until clean in the opinion of the LBNL Project Manager.

3.10 ADJUSTING
A. Adjust water closets and urinals to provide proper flush.

B. Adjust all outlets, faucets, electric water coolers to their normal working condition.

C. Demonstrate correct operation of deionized water system, fuel oil system, compressed air system, and vacuum system, including associated components, and associated controls.  Balance deionized water circulating loops for equal flow rates in all three loops.

D. Assist in the testing and adjusting of equipment furnished and installed under other Divisions, but served and connected under this Section.

E. Demonstrate correct operation of leak detection systems.

3.11 Testing
A. Before conducting tests, valve-off or disconnect any equipment and apparatus which may be damaged by the test pressures higher than normal working pressures.  All testing shall be witnessed and approved by the LBNL Project Manager.

B. Sanitary Soil, Waste, Vent, Lab Waste and Lab waste Vent, Storm Drain, Rainwater Leader, Overflow Drain, Piping:  Test and prove tight with water with a minimum head of 10 feet for a duration of 4 hours.

C. Hot and Cold Water (Domestic and Industrial):  Test and prove tight under 150 psi (1,034 Kpa) hydrostatic pressure for a duration of 4 hours.

D. Deionized Water Piping:  Test and prove tight under 150 psi (1,034 Kpa) hydrostatic pressure for a duration of 4 hours.

E. Compressed Air, Carbon Dioxide, Vacuum, and Vacuum Exhaust Piping:  Test and prove tight under 150 psi (1,034 Kpa) by means of oil-free dry air for a duration of 4 hours.

F. Fuel Oil Piping:  Test and prove tight in accordance with NFPA 30.

G. Natural Gas Piping:  Test and prove tight in accordance with the UPC.  

H. Unless otherwise noted above, apply all tests for a minimum period of four (4) hours, and until tests are complete, in the opinion of the inspecting authority.

I. Work may be tested in sections, if necessary, for convenience.  In this case, test of first section shall include all connections between previously tested sections and section under test.

J. Furnish all labor and all other utilities required to make tests.  Make compliance tests in the presence of the Owner's representative.

K. When the various systems are completed, run operation test to demonstrate proper operating conditions.  Run these tests under the observation of the inspecting authority.  Operate each system through all cycles of operation for the period of 8 hours.  Instruct the LBL operators during this period.  Perform operation tests under actual service conditions.

L. Should any piece of equipment, apparatus, materials, or work fail in any of these tests, immediately remove and replace by perfect material, and retest the portion of the work replaced.

3.12 Disinfection of Domestic Water Piping Systems

A. All water lines (excluding irrigation piping) with all associated fittings, valves and connections shall be pressure tested and disinfected.  Lines shall be tested and approved for the efficacy of the disinfection prior to being placed in service.  Subcontractor shall contract with Bennett Marine, 1027 California Drive, Burlingame, CA  94010-3630.  Telephone 650-344-2277.  The disinfecting and testing procedure shall be as follows.  Refer to LBNL Standards (Clean Drinking Water Procedure):

B. Disinfection: 
1. Subcontractor's Responsibility:  The Subcontractor shall furnish all labor, equipment, materials and transportation to disinfect all domestic hot and cold water lines included in his work and all fire lines connected directly thereto in conformance with the procedures and standards specified herein.

2. Disinfecting Agent:  Under most conditions, the continuous feed method using an aqueous solution of sodium hypochlorite or calcium hypochlorite having at least 5.25 percent available chlorine is the most appropriate method of application.  The preliminary preparation and disinfecting procedures using the continuous feed method are covered below in this subcontract.  The use of granular calcium hypochlorite is prohibited.

3. Preliminary Preparations:

a. Provide and install a ¾ inches (20mm) service cock or valve within 1000 mm of the supply main for the purpose of introducing the disinfecting agent into the lines.

b. Provide and install a ¾ inches (20mm) service cock or valve at all dead ends in the line or in connections to the line in order to properly drain and vent this line to assure that all parts and components of the line are contacted by the disinfecting agent.

c. After the final pressure testing of the new line and prior to the draining of this line for disinfection, the line shall be thoroughly flushed until the water leaving the line is clear.  This shall be done by opening full all fixtures or outlets and all service cocks or valves at dead ends.

4. Disinfecting Procedures:  These procedures shall be carried out in the presence of the LBNL Project Manager.

a. Drain the entire part of the domestic water system which is to be tested, including all fire lines connected to it.

b. Post suitable warning signs at each outlet, "Warning - Do Not Use - Water System Being Chlorinated."

c. Close those valves necessary to isolate that section of the water system to be tested.  Open all fixtures and outlets and all service valves or cocks at dead ends in this section of the line.  Open the supply valve sufficiently to allow a reduced flow through this section of the line while simultaneously injecting the disinfectant solution into the system through the ¾ inches (20mm) service cock near the supply valve.  This injection shall be made by means of a pump or pressure device at slow continuous rate.  This injection shall be continued until the water at each and every outlet shows a residual chlorine concentration of at least 200 ppm, as determined by chlorine test papers.

d. Again isolate the section of the water system being disinfected by closing all outlets and valves including the supply valves in the main and the injection service cock.  Allow the chlorinate water to stand in this section of the water system.

e. After 24 hours, the chlorinated water standing in the line shall again be sampled and tested for chlorine concentration.  The water should show a chlorine concentration of not less than 50 ppm as determined by chlorine test papers.  

1) If the water shows less than 50 ppm chlorine, the injection procedure shall be repeated and the water allowed to stand for another 24 hours.  Retesting of the water at the end of this period must show a minimum chlorine concentration of at least 50 ppm as determined by the chlorine test papers.

f. When the residual chlorine requirements have been fulfilled, the part of the water system being disinfected shall be drained and flushed until the chlorine concentration of the discharged water has been reduced to an amount equivalent to the level normally present in the water supplied to the area.  This part of the system shall again be isolated by valving off.

g. After checking that the residual chlorine concentration is not greater than control levels using the orthotolidine test, the Subcontractor or his representative will take water samples at pre-determined locations of the isolated system.  The sampling points shall be chosen so as to provide accurate information regarding the bacteriologic quality of the water.   Then the samples will be processed by a laboratory selected by the Lawrence Berkeley Laboratory's Environmental Health and Safety Department Industrial Hygiene Group, which has been certified by the State Department of Public Health for bacterial analysis using either the multiple-tube fermentation technique or the membrane filter technique, as described by "Standard Methods for the Examination of Water and Wastewater," 13th edition.  Before putting this system into service, the results of these tests must show the water to be completely free from coliform organisms after a 24 hour incubation period (reported as < 1 E. Coli using the membrane filter technique).

h. If the results of the bacteriological tests do not meet the standard specified above, the disinfection procedure shall be repeated until this standard is satisfied.

i. Tie-in fittings to be placed in existing mains shall be sterilized either by immersing in a chlorine solution of 500 ppm for one-half hour or by swabbing with a five percent hypochlorite solution.

j. On systems where a fire sprinkler riser is to be directly connected to an existing underground line that has been previously sterilized and terminates above ground, the double check valves, test cocks, and all pipe and fittings between the check valves and the termination of the underground line are to be immersed in a 500 ppm chlorine solution for one hour prior to assembly.  The termination of the underground line is not to be left uncovered any longer than necessary.  The sterilization process is to be witnessed by a representative of the Lawrence Berkeley National Laboratory's Environmental Health and Safety Department Industrial Hygiene Group or his representative.

C. Approval:
1. When all of the procedures specified in "A.  Disinfection," above have been properly carried out, and when the water sample test results comply with the limit specified in A.4.e above, the section of water line being disinfected will be approved for potable water use.  The Subcontractor shall furnish such approval in written form to the LBNL Project Manager.

2. Reference:  AWWA Standard for Disinfecting Water Mains, AWWA C-601-68

3.13 FIELD QUALITY CONTROL

A. Prior to backfilling and/or pouring concrete, the University will conduct dye testing to confirm and document source and destination of installed piping.

B. If testing results are at variance with project documents, Subcontractor shall determine and correct the installation problem at no additional cost to the University.  The University will retest upon Subcontractor notification of correction.

C. Notify the University at least 24 hours in advance of desired time for both the initial testing and any subsequent retesting.

3.14 PIPE SCHEDULE
	PIPING SYSTEM
	MATERIALS



	A.
Domestic Cold Water, 4 Inches (100 mm) or Less (preferred)
	Pipe Class C1, Type L with solder connection (copper)

	B.
Domestic Cold Water,  4 Inches (100 mm) or Less (where pipe can be damaged)
	Pipe Class B1 (brass)

	C.
Domestic Cold Water, Larger than 4 Inches (100 mm)
	Pipe Class GS1 (galvanized), grooved joints

	D.
Domestic Hot-Water Supply & Return, 4 Inches (100 mm) or Less
	Pipe Class C1, Type L with solder connection (copper)

	E.
Domestic Hot-Water Supply & Return, 4 Inches (100 mm) or Less (where piping can be damaged)
	Pipe Class B1 (brass)

	F.
Domestic Hot-Water Supply & Return, Larger than 4 Inches (100 mm)
	Pipe Class GS1 (galvanized), grooved joints

	G.
Deionized Water
	Pipe Class PPRO2 (polypropylene)

	H.
Industrial Cold Water, 4 Inches (100 mm) or Less (preferred)
	Pipe Class C1, Type L with solder connection (copper)

	I.
Industrial Cold Water,  4 Inches (100 mm) or Less (where pipe can be damaged)
	Pipe Class B1 (brass)

	J.
Industrial Cold Water, Larger than 4 Inches (100 mm)
	Pipe Class GS1 (galvanized) grooved joints

	K.
Industrial Hot-Water Supply & Return, 4 Inches (100 mm) or Less
	Pipe Class C1, Type L with solder connection (copper)

	L.
Industrial Hot-Water Supply & Return, 4 Inches (100 mm) or Less (where piping can be damaged)
	Pipe Class B1 (brass)

	M.
Industrial Hot-Water Supply & Return, Larger than 4 Inches (100 mm)
	Pipe Class GS1 (galvanized) grooved joints

	N.
Low-Conductivity Water Supply & Return, 2 Inches (50 mm) or Less
	Pipe Class C1, Type L with solder connection (copper)

	O.
Low-Conductivity Water Supply & Return, 2 1/2 Inches (75 mm) or Larger
	Pipe Class SS2 (stainless steel) and fittings

	P.
Sanitary Sewer
	Pipe Class CI2 (cast iron hubless)

	Q.
Sanitary Sewer Vent
	Pipe Class C1, Type DWV with solder connection (copper)

	R.
Laboratory Waste (above floor only)
	Pipe Class PPRO1 (polypropylene)

	S.
Laboratory Waste (above & below floor)
	Pipe Class  PPRO1 (polypropylene)

	T.
Laboratory Waste Vent
	Pipe Class  PPRO1 (polypropylene)

	U.
Acid Waste
	Pipe Class  PPRO1 (polypropylene)

	V.
Acid Waste Vent
	Pipe Class  PPRO1 (polypropylene)

	W.
Storm Sewer underground
	Pipe Class CI2 (cast iron hubless)

	X.
Rainwater Leader
	Pipe Class C1, Type DWV with solder connection (copper)

	Y.
Natural Gas, 5 psi (35 kPa) gauge or Less (low pressure)
	Pipe Class BS1 or BS2 (black steel)

	Z.
Natural Gas, More than 5 psi (35 kPa) gauge (high pressure)
	Pipe Class BS1 or BS2 (black steel)

	AA.
Compressed Air all pipe sizes
	Pipe Class C1, Type L with silver brazing alloy (copper)

	BB.
Vacuum
	Pipe Class  C1, Type L with solder connection (copper)

	CC.
Halon
	Pipe Class GS1 (galvanized) or BS1 (black steel)

	DD.
Fuel Oil
	Pipe Class BS1 (black steel)


3.15 VALVE SCHEDULE

	SERVICE 
	SIZE
	TYPE



	CA, DHW, DCW, IHW, ICW, CHW, STM, COND, LCW TRW, TW, VAC at 200 psi (1 380 kPa) gauge nonshock


	2 inches
(50 mm) or smaller
	VB-4.01
Swing Check

VB-6.02
Ball Valve

	DHW, DCW, IHW, ICW, CHW, STM, COND, LCW TRW, TW, at 200 psi (1 380 kPa) gauge nonshock


	2-1/2 inches 
(65 mm) or larger
	VB-4.02
Spring-Loaded Check

VB-7.01
Butterfly Valve



	Corrosive Liquids, Deionized Water, 
	1/2 to 2 inches 
(15 to 50 mm)
	VB-4.06
Check Valve

VB-6.01
Ball Valve

VB-5.01
Diaphragm Valve


END OF SECTION 221111
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