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CHEMICAL-WASTE PIPING
GENERAL
SUMMARY
Section includes the following components for chemical-waste piping:
Adjust list below to suit Project.
Single-wall piping for chemical waste.
Piping specialties for chemical waste, such as:
Traps
Floor drains
Clean outs
Backwater valves
Sink outlets
New chemical waste piping shall match original building piping type.
DEFINITIONS
Retain abbreviations and definitions that remain after this Section has been edited.
EPDM:  Ethylene-propylene-diene terpolymer rubber.
PP:  Polypropylene plastic.
PTFE:  Polytetrafluoroethylene plastic.
PVC:  Polyvinyl chloride plastic.
PVDF:  Polyvinylidene fluoride plastic.
RTRF:  Fiberglass (reinforced-thermosetting-resin fittings).
RTRP:  Fiberglass (reinforced-thermosetting-resin pipe).
TFE:  Tetrafluoroethylene plastic.
Field-Fabrication Containment Piping:  Split pipe and fittings manufactured for installation over existing pipe and fittings and joined by gaskets and clamps or adhesive.
PERFORMANCE REQUIREMENTS
Gravity-Flow Drainage Piping:
Single-Wall Piping Pressure Rating:  20 feet head of water.
Force-Main Piping: Prohibited.
ACTION SUBMITTALS
Product Data:  For each type of product indicated.  Include rated capacities, operating characteristics, furnished specialties, and accessories.
Retain paragraph and subparagraphs below if piping is required to withstand specific design loads and Architect either has delegated design responsibility to Contractor or wants to review structural data as another way to verify products' compliance with performance requirements.  Professional engineer qualifications are specified in Division 01 Section "Quality Requirements."
Shop Drawings:  Signed and sealed by a qualified professional engineer.
Design Calculations:  Calculate requirements for selecting seismic restraints for aboveground piping if required.
INFORMATIONAL SUBMITTALS
Field quality-control test reports.
CLOSEOUT SUBMITTALS
Operation and Maintenance Data:  For chemical-waste specialties to include in emergency, operation, and maintenance manuals.
QUALITY ASSURANCE
Source Limitations:  Obtain pipe, fittings, and joining materials for each piping system through one source from a single manufacturer.
Exception:  Piping from different manufacturers may be used in same system if indicated and suitable transition fittings matching both piping materials are used.  University’s Representative approval shall be received prior to use.
Piping materials shall bear label, stamp, or other markings of specified testing laboratory.
Structural Seismic Performance:  Refer to Division 22 Section “Vibration and Seismic Controls for Plumbing.” 
DELIVERY, STORAGE, AND HANDLING
Deliver and store piping and specialties with sealing plugs in ends or with end protection.
Storing plastic pipe or fittings in direct sunlight is prohibited.
Protect pipe, fittings, and seals from dirt and damage.
PROJECT CONDITIONS
Retain this Article for interruption of existing chemical-waste piping service.
Interruption of Existing Chemical-Waste Service:  Do not interrupt chemical-waste service to facilities occupied by University or others unless permitted under the following conditions and then only after arranging to provide temporary chemical-waste service in accordance with requirements indicated:
Notify University’s Representative no fewer than fourteen days in advance of proposed interruption of service.
Do not proceed with interruption of service without University’s Representative’s written permission.
COORDINATION
Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 03.
PRODUCTS
MANUFACTURERS
Manufacturers: Subject to compliance with requirements, provide products by one of the manufacturers specified.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Or Equal: Where products are specified by manufacturers name and accompanied by the term “or equal”, comply with provisions in Division 01. Specific procedures must be followed before the use of an unnamed manufacturer or product.
Verify availability of pipe and fitting materials in sizes required for Project.
SINGLE-WALL PIPE AND FITTINGS
Edit Part 3 "Piping Applications" Article to indicate where each type of piping material described in this Article shall be installed.
PP materials in paragraph below are for gravity-flow drainage piping.
PP Drainage Pipe and Fittings:  ASTM F1412, pipe extruded and drainage-pattern fittings molded, with Schedule 40 dimensions, from PP resin with fire-retardant additive complying with ASTM D4101; with fusion -joint ends.
Exception:  Pipe and fittings made from PP resin without fire-retardant additive may be used for underground installation.
Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
George Fischer Piping Systems. 
IPEX Inc.
Orion Fittings, Inc.
Zurn Plumbing Products Group; Chemical Drainage Systems.
Or equal.
PVDF materials in paragraph below are for gravity-flow drainage piping.
PVDF Drainage Pipe and Fittings:  Pipe extruded and drainage-pattern fittings molded, with Schedule 40 dimensions, from PVDF resin complying with ASTM D3222; with drainage-pattern fittings complying with ASTM D3311 except with fusion -joint ends.
Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
George Fischer Piping Systems.
Ipex, Inc.
Orion Fittings, Inc.
Zurn Plumbing Products Group; Chemical Drainage Systems.
Or equal.
Stainless-steel materials in paragraph below are for gravity-flow drainage piping.
Stainless-Steel Drainage Pipe and Fittings:  ASME A112.3.1, ASTM A666, Type 316L, stainless-steel pipe and drainage-pattern fittings; with socket and spigot ends for gasket joints; and having piping manufacturer's FPM lip-seal rubber gaskets shaped to fit socket groove, with plastic backup ring.
Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
Josam Company; Blucher-Josam Div.
Or equal.
Borosilicate Glass Drainage Pipe and Fittings:  ASTM C1053, pipe and drainage-pattern fittings; with manufacturer's standard couplings.
Covering:  Factory-applied polystyrene for pipe installed underground.
Manufacturers:  Subject to compliance with requirements, provide products by one of the following: The manufacturer shall have successful proven record of minimum five years
SCHOTT Corporation, “Kimax”
Chem Flowtronics, “Borodrain”
Or equal.
JOINING MATERIALS
Refer to Division 22 Section "Common Work Results for Plumbing" for commonly used joining materials.
Mechanical Joint:  For under bench or sink countertops.  
Adapters and Transition Fittings:  Assemblies with combination of clamps, couplings, adapters, gaskets, and threaded or flanged parts; compatible with piping and system liquid; and made for joining different piping materials.
Flanges:  Assemblies of companion flanges and gasket complying with ASME B16.21 and compatible with system liquid, and bolts and nuts.
PIPING SPECIALTIES
Plastic Dilution Traps:
Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
IPEX Inc.
Orion Fittings, Inc.
Sloane, George Fischer, Inc.
Town & Country Plastics, Inc.
Or equal.
Material:  Corrosion-resistant PP, with removable base.
End Connections:  Mechanical joint.
Dilution Tanks:  1-gallon capacity, with clear base unless colored base is indicated; with two NPS 1½ top inlets and one NPS 1½ side outlet.
Dilution Jars:  1-pint capacity, with clear base unless colored base is indicated; with NPS 1½ top inlet and NPS 1½ side outlet.
Dilution Jars:  1-quart capacity; with NPS 1½ top inlet and NPS 1½ side outlet.
Glass, Drain-Line, Interceptor Traps:
Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
SCHOTT Corporation.
Or equal.
Standard:  ASTM C1053.
Type:  Drum trap.
Size:  NPS 1½, NPS 2 by NPS 1½, or NPS 2, as required to match connecting piping.
Corrosion-Resistant Traps:
Type:  P-trap or drum trap.
Size:  NPS 1½ or NPS 2, as required to match connected piping.
PP:  ASTM D4101, with mechanical-joint pipe connections.
Glass:  ASTM C1053, with coupling pipe connections.
Copy and edit paragraph and subparagraphs below for each type of stainless-steel floor drain required.  If only one type is required, drawing designation may be omitted.
Stainless-Steel Floor Drains:
Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
Josam Company; Blucher-Josam Div.
J.R. Smith Mfg. Co.
Or equal.
Standard:  ASME A112.3.1, ASTM A666, Type 316L.
Body:  With 12.4 x 12.4-inch top with grate.
Outlet:  Bottom, of size indicated.
Copy and edit paragraph and subparagraphs below for each type of PP floor drain required.  If only one type is required, drawing designation may be omitted.
PP Floor Drains:
Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
IPEX Inc.
Orion Fittings, Inc.
Schier Products Company.
Sloane, George Fischer, Inc.
Watts Industries (Canada) Inc.
Or equal.
Body:  With 7- to 9- inch  top diameter, with flashing flange and weep holes; and with flashing clamp, basket strainer, and trap-primer connection.
Outlet:  With fused connection to match piping, bottom, to match connecting pipe, with NPS 2, NPS 3, NPS 4, or NPS 6 outlet as indicated.
Stainless-Steel Cleanouts:
Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
Josam Company; Blucher-Josam Div.
Or equal.
Standard:  ASME A112.3.1, ASTM A666, Type 316L, stainless steel.
Aboveground Piping:  Cleanout tee of size matching piping.
Underground and Underslab Piping:  Floor access cleanout of size matching piping.
Backwater valves in first paragraph and subparagraphs below are available in NPS 3 only.
Plastic Backwater Valves:
Description:  Full-port NPS 3 check valve, PP or PVDF, matching or compatible with system piping and compatible with system liquid, with EPDM seals and flanged ends.
PP Sink Outlets:
Description:  NPS 1½, with clamping device, stopper, and 7-inch- high overflow fitting.
Glass Sink Outlets:
Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
SCHOTT Corporation.
Or equal.
Standard:  ASTM C1053, components for field assembly, NPS 1½; with sink assembly of outlet, strainer, gasket, and locknut; overflow fitting of length indicated; and tailpiece assembly of borosilicate glass and locknut.
EXECUTION
EARTHWORK
Excavating, trenching, and backfilling are specified in Division 31 Section "Earth Moving."
PIPING APPLICATIONS
Delete this Article if only one piping material is required and is specified in Part 2.
Select piping applications from paragraphs and subparagraphs below.  Coordinate with materials specified in Part 2.  Edit to suit Project.
Transition and special fittings with pressure ratings at least equal to piping pressure rating may be used in applications below, unless otherwise indicated.
Flanges may be used on aboveground pressure piping, unless otherwise indicated.
Aboveground Chemical-Waste Piping:  Use any of the following piping materials for each size range:
Retain one or more of first six subparagraphs below.  Verify availability of materials in sizes listed.  If more than one type of material and joining method is used, identify various materials on Drawings and show points of transition from one material to another.
NPS 1½ to NPS 6:  PP drainage piping and electrofusion joints.
NPS 1½ to NPS 6:  PVDF drainage piping and electrofusion joints.
NPS 1½ to NPS 6:  Borosilicate glass pipe and fittings, couplings, and coupled joints.
Under Slab-on-Grade, Chemical-Waste Piping:  Use any of the following piping materials for each size range:
Retain one or more of six subparagraphs below.  Verify availability of materials in sizes listed.  If more than one type of material and joining method is used, identify various materials on Drawings and show points of transition from one material to another.
NPS 1½ to NPS 6:  PP drainage piping and electrofusion joints.
NPS 1½ to NPS 6:  PVDF drainage piping and electrofusion joints.
NPS 1½ to NPS 6:  NPS 2 to NPS 4 stainless-steel piping with socket-and-spigot ends and gasketed joints.
NPS 1½ to NPS 6:  Borosilicate glass piping with covering, couplings, and coupled joints.
VALVE APPLICATIONS
Delete this Article if only one valve material and type is required and is specified in Part 2.
Plastic backwater check valves; with wetted surfaces same material as or compatible with piping and system liquid. PVC or CPVC valves are prohibited.
PIPING INSTALLATION
Refer to Division 22 Section "Common Work Results for Plumbing" for basic piping installation.
Install piping next to equipment, accessories, and specialties to allow service and maintenance.
Transition and special fittings with pressure ratings at least equal to piping pressure rating may be used, unless otherwise indicated.
Flanges may be used on aboveground piping, unless otherwise indicated.
Provide insulation with 1-hour fire rating to polypropylene (PP) piping installed above floor in fire resistive construction as required by NFPA, CBC, and Campus Fire Marshal.  PVDF meeting 25/50 flam smoke rating per ASTM E84, UL 723 need not be insulated. 
GLASS PIPING INSTALLATION
Provide glass piping in 5-foot or 10-foot long sections. The piping shall be cut with manufacturer approved tools only.
Use manufacturer approved couplings only.
Below grade glass piping fittings and couplings shall be protected by wrapping in 5-mil polyvinyl film, Scotch Wrap, J, M-Trans-Tex or equal.
Glass piping bead-to-bead couplings shall have Tetrafluoroethylene seal ring gaskets (on wetted parts) with Buna-N rubber compression liner. The outer shell, bolt, and nut shall be made of 300 series stainless steel.
Joints between glass piping and other piping material shall be made with glass piping manufacturer supplied and recommended adapters only
Glass piping passing through non-fire rated walls or floors shall be fitted with pipe sleeve, minimum of 2” greater diameter than pipe. The space between the pipe and the wall shall be filled using “Inner-Lynx” EPDM mechanical seals.
Glass piping passing through fire rated walls or floors shall pass through UL listed appropriate penetration detail.
Bottom of trench for glass piping below grade, shall be properly compacted, graded and pipe shall be supported continuously throughout its entire length. A minimum of 4 inches of properly compacted rock-free sand or earth shall be provided directly under pipe.
Pipe trench for glass piping below grade shall be back-filled and tamped with rock-free sand or soil to minimum 12 inches above top of the piping. Additional protection must be provided to protect against crushing loads. 
PIPING SPECIALTY INSTALLATION
Install piping specialties as components of connected chemical-waste piping system.
JOINT CONSTRUCTION
Refer to Division 22 Section "Common Work Results for Plumbing" for basic piping joint construction.  Where specific joint construction is not indicated, follow piping manufacturer's written instructions.
Plastic-Piping Electrofusion Joints:  Make polyolefin drainage-piping joints in accordance with ASTM F1290.
Plastic-Piping, Heat-Fusion Joints:  Make polyolefin pressure-piping joints in accordance with ASTM D2657.
Fiberglass Piping Joints:  Make joints with piping manufacturer's bonded adhesive.
Dissimilar-Material Piping Joints:  Make joints using adapters compatible with both system materials.
HANGER AND SUPPORT INSTALLATION
Piping supports must account for expansion and contraction, vibration, and dead load of piping and its contents.  Verify actual loads and consult structural engineer.
Hanger spacing for plastic piping is based on normal maximum operating temperatures for piping materials.  Some piping may require continuous support.
Pipe sizes in this Article refer to aboveground, single-wall piping and carrier piping of containment piping.
Refer to Division 22 Section "Vibration and Seismic Controls for Plumbing Piping and Equipment" for seismic-restraint devices.
Refer to Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment" for pipe hanger and support devices.  Install the following:
Vertical Piping:  MSS Type 8 or MSS Type 42, riser clamps.
Individual, Straight, Horizontal Piping Runs:
100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers.
Longer than 100 Feet:  MSS Type 43, adjustable roller hangers.
Longer than 100 Feet, if indicated:  MSS Type 49, spring cushion rolls.
Multiple, Straight, Horizontal Piping Runs 100 Feet, or Longer:  MSS Type 44, pipe rolls.  Support pipe rolls on trapeze.
Base of Vertical Piping:  MSS Type 52, spring hangers.
Support horizontal piping and tubing within 12 inches of each fitting and coupling.
Support vertical piping and tubing at base and at each floor.
Rod diameter may be reduced 1 size for double-rod hangers, to minimum of ⅜ inch.
Maximum spans in remainder of Article were taken from MSS SP-69 for water service, from model plumbing codes, and from manufacturers' literature.  Most restrictive spacing dimensions are shown.  Revise spacing to suit Project.
Install vinyl-coated hangers for PP piping with the following maximum horizontal spacing and minimum rod diameters except stressless clamps shall be per manufacturers requirements:
Spacing for PP piping is based on 180°F maximum.
NPS 2:  33 inches with ⅜-inch rod.
NPS 2½ and NPS 3:  42 inches with ½-inch rod.
NPS 4 and NPS 5:  48 inches with ⅝-inch rod.
NPS 6:  48 inches with ¾-inch rod.
NPS 8:  48 inches with ⅞-inch rod.
Install supports for vertical PP piping every 72 inches.
Install vinyl-coated hangers for PVDF piping with the following maximum horizontal spacing and minimum rod diameters:
Install continuous support for piping with liquid above 140°F.
Spacing for PVDF piping is based on 140°F maximum.
NPS ½ and Smaller:  30 inches with ⅜-inch rod.
NPS ¾ to NPS 1½:  36 inches with ⅜-inch rod.
NPS 2:  36 inches with ⅜-inch rod.
NPS 2½ and NPS 3:  42 inches with ½-inch rod.
NPS 4 and NPS 5:  48 inches with ⅝-inch rod.
NPS 6:  48 inches with ¾-inch rod.
Install supports for vertical PVDF piping NPS 1½ and smaller every 48 inches and NPS 2 and larger every 72 inches.
Install vinyl-coated hangers for fiberglass piping with the following maximum horizontal spacing and minimum rod diameters:
NPS 2 and Smaller:  10 feet with ⅜-inch rod.
NPS 2½ and NPS 3:  10 feet with ½-inch rod.
NPS 4 and NPS 5:  10 feet with ⅝-inch rod.
NPS 6:  10 feet with ¾-inch rod.
NPS 8 to NPS 12:  12 feet with ⅞-inch rod.
Install supports for vertical fiberglass piping every 12 feet.
Install hangers for stainless-steel piping with the following maximum horizontal spacing and minimum rod diameters:
NPS 2:  10 feet with ⅜-inch rod.
NPS 2½:  11 feet with ½-inch rod.
NPS 3:  12 feet with ½-inch rod.
NPS 4 and NPS 5:  12 feet with ⅝-inch rod.
NPS 6:  12 feet with ¾-inch rod.
Install supports for vertical stainless-steel piping every 15 feet.
Install vinyl-coated hangers for glass piping with the following maximum horizontal spacing and minimum rod diameters:
NPS 1 and NPS 1¼:  72 inches with ⅜-inch rod.
NPS 1½ and NPS 2:  96 inches with ⅜-inch rod.
NPS 3:  96 inches with ½-inch rod.
NPS 4 and NPS 6:  96 inches with ⅝-inch rod.
Install supports for vertical glass piping every 96 inches.
Support piping and tubing not listed above in accordance with MSS SP-69 and manufacturer's written instructions.
CONNECTIONS
Drawings indicate general arrangement of piping, fittings, and specialties.
Install piping adjacent to equipment to allow service and maintenance.
LABELING AND IDENTIFICATION
Install labeling and pipe markers on equipment and piping in accordance with requirements in Division 22 Section "Identification for Plumbing."
Label pressure piping with system operating pressure.
CLEANING
Use procedures described below:
Purge new piping and parts of existing piping that have been altered, extended, or repaired before using.
Clean piping by flushing with potable water.
END OF SECTION
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