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STORM DRAINAGE PIPING
GENERAL
SUMMARY
Section includes the following storm drainage piping inside the building and to 5 feet outside the building:
Adjust list below to suit Project.
Pipe, tube, and fittings.
Special pipe fittings.
Encasement for underground metal piping.
DEFINITIONS
LLDPE:  Linear, low-density polyethylene plastic.
PERFORMANCE REQUIREMENTS
Components and installation shall be capable of withstanding the following minimum working-pressure, unless otherwise indicated:
Storm Drainage Piping:  50-foot minimum or height of building plus 10 feet head of water.
Storm Drainage, Force-Main Piping:  150 psi.
Seismic Performance:  Soil, waste, and vent piping and support and installation shall be capable of withstanding the effects of seismic events determined in accordance with CBC.
Structural Seismic Performance:  Refer to Division 22 Section “Vibration and Seismic Controls for Plumbing.” 
ACTION SUBMITTALS
Product Data:  For pipe, tube, fittings, and couplings.
Shop Drawings:
Design Calculations:  Signed and sealed by a qualified registered California professional engineer for selecting seismic restraints.
Alternate Piping Test Report Submittals: 
Factory Furnished documentation:  The manufacturer shall perform tests and prepare reports showing full compliance with the pertinent ASTM Standard, referenced Standards, and this Specification. The composition shall be certified in a mill traceability report and the mechanical tests shall be certified in a material test report. Testing shall include:
Piping Mill Test Certificate. 
Chemical composition test.
Mechanical properties test. 
Dimensional and tolerance test.
Non-Destructive testing.
Radioactivity testing.
Contractor Furnished documentation:  Local laboratory analysis submittal;  In addition to mill test certificates, provide laboratory test reports of product samples to confirm compliance with the ASTM, or other referenced standards.  IOR must witness gathering of material samples. The report must be generated by a local Materials Testing and Special Inspection testing laboratory regularly engaged in piping and construction material evaluations, and must be a laboratory approved by the University.   
QUALITY ASSURANCE
Piping materials shall bear label, stamp, or other markings of specified testing agency.
Alternate Piping Quality Assurance  must meet one of the following:
Alternate Piping 
Manufacturer must be Quality Management ISO 9001-2000 certified.
Piping must be approved and certified by one of the following, carrying the accompanying approval label(s): 
American Petroleum Institute (API).
International Organization for Plumbing and Mechanical Officials (IAPMO). IAPMO or UPC Label.
In addition to required testing report submittals, the University may require additional field samples taken from the jobsite to undergo laboratory testing to confirm compliance with the ASTM, or other referenced standards.
PRODUCTS
MANUFACTURERS
In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.
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 use of an unnamed product or manufacturer.
PIPING MATERIALS
Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and joining materials.
HUBLESS CAST-IRON SOIL PIPE AND FITTINGS
Pipe and Fittings:  CISPI Standard 301, ASTM A888, or CISPI 301. The piping shall bear collective trademark of the CISPI.
Manufacturers:
Charlotte Pipe & supply.
A B & I.
Tyler Pipe.
Or equal.
Piping and fittings:  Pipe and fittings shall be of domestic, Australian, Canadian, or Japanese manufacturing, or as noted below.
Alternate Piping meeting the requirements listed under “Quality Assurance”, and meeting specified requirements under “Submittals” is acceptable.
Shielded Couplings:  ASTM C1277 assembly of metal shield or housing, corrosion-resistant fasteners, and rubber sleeve with integral, center pipe stop.
Heavy-Duty, Shielded, Stainless-Steel Couplings:  With stainless-steel shield, minimum four stainless-steel bands and tightening devices, and ASTM C564, rubber sleeve.  With stainless-steel shield, minimum of four or six stainless-steel bands and tightening devices, and ASTM C564, rubber sleeve, type 304 or 316 Stainless steel assembly of metal shield or housing, stainless steel fasteners, and rubber sleeve with integral, center pipe stop.
Manufacturers:
ANACO, Husky Series SD-4000.
Mission Rubber Company LLC:  heavy weight
Or equal.
STEEL PIPE AND FITTINGS
Steel Pipe:  ASTM A53, Type E or S, Grade B, Schedule 40, galvanized.  Include ends matching joining method.
Drainage Fittings:  ASME B16.12, galvanized, threaded, cast-iron drainage pattern.
Pressure Fittings:
Steel Pipe Nipples:  ASTM A733, made of ASTM A53, or ASTM A106, Schedule 40, galvanized, seamless steel pipe.  Include ends matching joining method.
Malleable-Iron Unions:  ASME B16.39; Class 150; hexagonal-stock body with ball-and-socket, metal-to-metal, bronze seating surface; and female threaded ends.
Gray-Iron, Threaded Fittings:  ASME B16.4, Class 125, galvanized, standard pattern.
Cast-Iron, Flanged Fittings:  ASME B16.1, Class 125, galvanized.
Grooved-Joint Systems (roll grooved only):
Manufacturers:
Victaulic Co. of America.
Or equal.
Grooved-End, Steel-Piping Fittings:  ASTM A47, galvanized, malleable-iron casting; ASTM A106, galvanized-steel pipe; or ASTM A536, galvanized, ductile-iron casting; with dimensions matching steel pipe.
Grooved-End, Steel-Piping Couplings:  AWWA C606, for steel-pipe dimensions.  Include ferrous housing sections, gasket suitable for water, and bolts and nuts.
DUCTILE-IRON PIPE AND FITTINGS
Mechanical-Joint, Ductile-Iron Pipe:  AWWA C151, with mechanical-joint bell and plain spigot end, unless grooved or flanged ends are indicated.
Mechanical-Joint, Ductile-Iron Fittings:  AWWA C110, ductile- or gray-iron standard pattern or AWWA C153, ductile-iron compact pattern.
Glands, Gaskets, and Bolts:  AWWA C111, ductile- or gray-iron glands, rubber gaskets, and stainless steel bolts.
Push-on-Joint, Ductile-Iron Pipe:  AWWA C151, with push-on-joint bell and plain spigot end, unless grooved or flanged ends are indicated.
Push-on-Joint, Ductile-Iron Fittings:  AWWA C110, ductile- or gray-iron standard pattern or AWWA C153, ductile-iron compact pattern.
Gaskets:  AWWA C111, rubber.
Flanges:  ASME 16.1, Class 125, cast iron.
COPPER TUBE AND FITTINGS
Copper DWV Tube:  ASTM B306, drainage tube, drawn temper.
Copper Drainage Fittings:  ASME B16.23, cast-copper or ASME B16.29, wrought-copper, solder-joint fittings.
Hard Copper Tube:  ASTM B88, Types L, and M, water tube, drawn temper.
Copper Pressure Fittings:  ASME B16.22, wrought-copper, solder-joint fittings.
Copper Flanges:  ASME B16.24, Class 150, cast copper with solder-joint end.
Copper Unions:  MSS SP-123, copper-alloy, hexagonal-stock body with ball-and-socket, metal-to-metal seating surfaces, and solder-joint or threaded ends.
SPECIAL PIPE FITTINGS
Retain pipe couplings in first three paragraphs and associated subparagraphs below if dissimilar piping materials or piping with small differences in OD must be joined.
Flexible, Nonpressure Pipe Couplings, underground:  Comply with ASTM C1173, elastomeric, sleeve-type, or transition pattern.  Include shear ring, ends of same sizes as piping to be joined, and corrosion-resistant-metal tension band and tightening mechanism on each end.
Manufacturers:
Dallas Specialty & Mfg. Co.
Fernco, Inc.
Logan Clay Products Company (The).
Mission Rubber Co.
NDS, Inc.
Plastic Oddities, Inc.
Or equal.
Sleeve Materials:
For Cast-Iron Soil Pipes:  ASTM C564, rubber.
For Dissimilar Pipes:  ASTM D5926, PVC, or other material compatible with pipe materials being joined.
Shielded Nonpressure Pipe Couplings, aboveground:  ASTM C1460, elastomeric or rubber sleeve with full-length, corrosion-resistant outer shield and corrosion-resistant-metal tension band and tightening mechanism on each end.
Manufacturers:
Cascade Waterworks Mfg. Co.
Mission Rubber Co.
Or equal.
Pressure Pipe Couplings:  AWWA C219 metal, sleeve-type same size as, with pressure rating at least equal to, and ends compatible with, pipes to be joined.
Manufacturers:
Cascade Waterworks Mfg. Co.
Dresser, Inc.; DMD Div.
EBAA Iron Sales, Inc.
Ford Meter Box Company, Inc. (The); Pipe Products Div.
JCM Industries, Inc.
Smith-Blair, Inc.
Viking Johnson.
Or equal.
Center-Sleeve Material:  Stainless steel.
Gasket Material:  Natural or synthetic rubber.
Metal Component Finish:  Corrosion-resistant coating or material.
Flexible Ball Joints:  Ductile-iron fitting with combination of flanged and mechanical-joint ends complying with AWWA C110 or AWWA C153.  Include gasketed ball-joint section and ductile-iron gland, rubber gasket, and steel bolts.
Manufacturers:
EBAA Iron Sales, Inc.
Or equal.
Use of this fitting requires offset and expansion-limit dimensions on Drawings.
Expansion Joints, underground:  Two or three-piece, ductile-iron assembly consisting of telescoping sleeve(s) with gaskets and restrained-type, ductile-iron, bell-and-spigot end sections complying with AWWA C110 or AWWA C153.  Select and assemble components for expansion indicated.  Include AWWA C111, ductile-iron glands, rubber gaskets, and steel bolts.
Manufacturers:
EBAA Iron Sales, Inc.
Romac Industries, Inc.
Star Pipe Products; Star Fittings Div.
Or equal.
Wall-Penetration Fittings, underground:  Compound, ductile-iron coupling fitting with sleeve and flexing sections for up to 20-degree deflection, gaskets, and restrained-joint ends complying with AWWA C110 or AWWA C153.  Include AWWA C111, ductile-iron glands, rubber gaskets, and steel bolts.
Manufacturers:
SIGMA Corp.
Or equal.
ENCASEMENT FOR UNDERGROUND METAL PIPING
Description:  ASTM A674 or AWWA C105, LLDPE film of 0.008-inch minimum thickness.
Form:  tube or tape
EXECUTION
EXCAVATION
Refer to Division 31 Section "Earth Moving" for excavating, trenching, and backfilling.
PIPING APPLICATIONS
Flanges and unions may be used on aboveground pressure piping, unless otherwise indicated.
Aboveground storm drainage piping NPS 2 and larger shall be any of the following:
Retain one or more of first three subparagraphs below.  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.
Hubless cast-iron soil pipe and fittings; heavy-duty shielded, stainless-steel couplings; and coupled joints.
Steel pipe, drainage fittings, and threaded joints.
Copper DWV tube, copper drainage fittings, and soldered joints.
Dissimilar Pipe-Material Couplings:  Flexible, nonpressure pipe couplings for joining dissimilar pipe materials with small difference in OD.
Underground, storm drainage piping shall be the following:
Hubless cast-iron soil pipe and fittings; shielded, stainless-steel couplings; and coupled joints.
Dissimilar Pipe-Material Couplings:  Flexible, non-pressure pipe couplings for joining dissimilar pipe materials with small difference in OD.
Aboveground storm drainage force mains NPS 1½ and NPS 2 shall be any of the following:
Retain one or both subparagraphs below.  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.
Hard copper tube, Type L; copper pressure fittings; and soldered joints.
Galvanized steel pipe, pressure fittings, and threaded joints.
Aboveground storm drainage force mains NPS 2½ and NPS 6 shall be any of the following:
Retain one or more of three subparagraphs below.  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.
Hard copper tube, Type L; copper pressure fittings; and soldered joints.
Galvanized steel pipe, pressure fittings, and threaded joints.
Galvanized roll-grooved-end steel pipe, grooved-joint system fittings and couplings, and grooved joints.
Underground storm drainage force mains NPS 4 and smaller shall be any of the following:
Retain one or more of first four subparagraphs and associated subparagraph below.  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.
Hard copper tube, Type L; wrought-copper pressure fittings; and soldered joints.
Mechanical-joint, ductile-iron pipe; mechanical-joint, ductile-iron fittings; glands, gaskets, and bolts; and mechanical joints.
Include grooved-joint system fittings and couplings and grooved joints where indicated.
Push-on-joint, ductile-iron pipe; push-on-joint, ductile-iron fittings; gaskets; and gasketed joints.
Include grooved-joint system fittings and couplings and grooved joints where indicated.
Pressure pipe couplings if dissimilar pipe materials or piping with small difference in OD must be joined.
Underground storm drainage force mains NPS 5 and larger shall be any of the following:
Retain one or more of first three subparagraphs below.  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.
Mechanical-joint, ductile-iron pipe; mechanical-joint, ductile-iron fittings; glands, gaskets, and bolts; and mechanical-joint joints.
Push-on-joint, ductile-iron pipe; push-on-joint, ductile-iron fittings; gaskets; and gasketed joints.
Pressure pipe couplings if dissimilar pipe materials or piping with small difference in OD must be joined.
PIPING INSTALLATION
Storm sewer piping outside the building is specified in Division 33 Section "Storm Utility Drainage Piping."  Edit first paragraph below to suit Project.
Storm sewer and drainage piping outside the building are specified in Division 33 Section "Storm Utility Drainage Piping."
Basic piping installation requirements are specified in Division 22 Section "Common Work Results for Plumbing."
Install seismic restraints on piping.  Seismic-restraint devices are specified in Division 22 Section "Vibration and Seismic Controls. For Plumbing."
Install cleanouts at grade and extend to where building storm drains connect to building storm sewers.  Cleanouts are specified in Division 22 Section "Sanitary Waste Piping Specialties."
Install cleanout fitting with closure plug inside the building in storm drainage force-main piping.
Retain paragraph below if steel, force-main piping is required.
Install underground, steel, force-main piping. Install encasement on piping in accordance with ASTM A674 or AWWA C105.
Retain paragraph and subparagraph below if ductile-iron, force-main piping is required.
Install underground, ductile-iron, force-main piping in accordance with AWWA C600.  Install buried piping inside building between wall and floor penetrations and connection to storm sewer piping outside building with restrained joints.  Anchor pipe to wall or floor.  Install thrust-block supports at vertical and horizontal offsets.
Install encasement on piping in accordance with ASTM A674 or AWWA C105.
Retain first paragraph and subparagraph below for copper, force-main tubing.
Install underground, copper, force-main tubing in accordance with CDA's "Copper Tube Handbook."
Install encasement on piping in accordance with ASTM A674 or AWWA C105.
Install underground, ductile-iron, special pipe fittings in accordance with AWWA C600.
Install encasement on piping in accordance with ASTM A674 or AWWA C105.
Install.  Sleeves and mechanical sleeve seals as specified in Division 22 Section "Common Work Results for Plumbing."
Install cast-iron soil piping in accordance with CISPI's "Cast Iron Soil Pipe and Fittings Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."
Install encasement on underground piping in accordance with ASTM A674 or AWWA C105.
Make changes in direction for storm drainage piping using appropriate branches, bends, and long-sweep bends.  Change direction of flow using 90 degree elbows or smaller.  Use proper size of standard increasers and reducers if pipes of different sizes are connected.  Reducing size of drainage piping in direction of flow is prohibited.
Lay buried building storm drainage piping beginning at low point of each system.  Install true to grades and alignment indicated, with unbroken continuity of invert.  Place hub ends of piping upstream.  Install required gaskets in accordance with manufacturer's written instructions for use of lubricants, cements, and other installation requirements.  Maintain swab in piping and pull past each joint as completed.
Install storm drainage piping at the following minimum slopes, unless otherwise approved by University’s Representative:
Building Storm Drain:  2 percent downward in direction of flow.
Horizontal Storm-Drainage Piping:  2 percent downward in direction of flow.
Install force mains at elevations indicated.
Sleeves are not required for cast-iron soil piping passing through concrete slabs-on-grade if slab is without membrane waterproofing.
Do not enclose, cover, or put piping into operation until it is inspected and approved by University’s Representative.
JOINT CONSTRUCTION
Basic piping joint construction requirements are specified in Division 22 Section "Common Work Results for Plumbing."
Hubless Cast-Iron Soil Piping Coupled Joints:  Join in accordance with CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for hubless-coupling joints.
Soldered Joints:  Use ASTM B813, water-flushable, lead-free flux; ASTM B32, lead-free-alloy solder; and ASTM B828 procedure, unless otherwise indicated.
Roll-grooved Joints:  Cut groove ends of pipe and assemble grooved ends of pipes, grooved-end fittings, and grooved-end-piping couplings in accordance with AWWA C606.
VALVE INSTALLATION
General valve installation requirements are specified in Division 22 Section "Domestic Water Piping and Valves."
Shutoff Valves:  Install shutoff valve on each sump pump discharge.
Install gate or full-port ball valve for piping NPS 3 and smaller.
Install gate valve for piping NPS 4 and larger.
Check Valves:  Install swing check valve, between pump and shutoff valve, on each sump pump discharge.
Backwater Valves:  Install backwater valves in piping subject to backflow.
Horizontal Piping:  Horizontal backwater valves.  Use normally closed type.
Install backwater valves in accessible locations.
Backwater valve are specified in Division 22 Section "Sanitary Waste Piping Specialties."
HANGER AND SUPPORT INSTALLATION
Seismic-restraint devices are specified in Division 22 Section "Vibrations and Seismic Controls for Plumbing."
Pipe hangers and supports are specified in Division 22 Section "Hangers and Supports for Plumbing."  Install the following:
Vertical Piping:  MSS Type 8 or Type 42 clamps.
Individual, Straight, Horizontal Piping Runs:  In accordance with the following:
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.
Install supports in accordance with Division 22 Section "Hangers and Supports for Plumbing."
Support vertical piping and tubing at base and at each floor.
Rod diameter may be reduced 1 size for double-rod hangers, with ⅜-inch minimum rods.
Install hangers for cast-iron soil piping with the following maximum horizontal spacing and minimum rod diameters. Comply with CPC Section 316, Table 3.2 and following:
NPS 1½ and NPS 2:  60 inches with ⅜-inch rod.
NPS 3:  60 inches with ½-inch rod.
NPS 4 and NPS 5:  60 inches with ⅝-inch rod.
NPS 6:  60 inches with ¾-inch rod.
NPS 8 to NPS 12:  60 inches with ⅞-inch rod.
Spacing for 10-foot lengths may be increased to 10 feet.  Spacing for fittings is limited to 60 inches.
Install supports for vertical cast-iron soil piping every 15 feet.
Install hangers for steel piping with the following maximum horizontal spacing and minimum rod diameters:
NPS 1¼:  84 inches with ⅜-inch rod.
NPS 1½:  108 inches with ⅜-inch rod.
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.
NPS 8 to NPS 12:  12 feet with ⅞-inch rod.
Install supports for vertical steel piping every 15 feet.
Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
NPS 1¼:  72 inches with ⅜-inch rod.
NPS 1½ and NPS 2:  96 inches with ⅜-inch rod.
NPS 2½:  108 inches with ½-inch rod.
NPS 3 to NPS 5:  10 feet with ½-inch rod.
NPS 6:  10 feet with ⅝-inch rod.
NPS 8:  10 feet with ¾-inch rod.
Install supports for vertical copper tubing every 10 feet.
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.
Connect interior storm drainage piping to exterior storm drainage piping.  Use transition fitting to join dissimilar piping materials.
Connect storm drainage piping to roof drains and storm drainage specialties.
Connect force-main piping to the following:
Edit two subparagraphs below to suit Project.
Storm Sewer:  To exterior force main or storm manhole.
Sump Pumps:  Sump pump discharge to an overhead gravity main – with U turn connection at top.
FIELD QUALITY CONTROL
During installation, notify University’s Representative at least 72 hours before inspection must be made.  Perform tests specified below in presence of the University’s Representative.
Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in after roughing-in.
Final Inspection:  Arrange for final inspection by University’s Representative to observe tests specified below and to ensure compliance with requirements.
Reinspection:  If University’s Representative find that piping will not pass test or inspection, make required corrections, and arrange for reinspection.
Reports:  Prepare inspection reports and have them signed by University’s Representative.
Test storm drainage piping in accordance with procedures of California Plumbing Code or, in absence of published procedures, as follows:
Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, or repaired.  If testing is performed in segments, submit separate report for each test, complete with diagram of portion of piping tested.
Leave uncovered and unconcealed new, altered, extended, or replaced storm drainage piping until it has been tested and approved.  Expose work that was covered or concealed before it was tested.
Test Procedure:  Test storm drainage piping on completion of roughing-in.  Close openings in piping system and fill with water to point of overflow, and not less than 10-foot head of water.  From 15 minutes before inspection starts to completion of inspection, water level must not drop.  Inspect joints for leaks.
Repair leaks and defects with new materials and retest piping, or portion thereof, until satisfactory results are obtained.
Prepare reports for tests and required corrective action.
Test force-main piping in accordance with procedures of as follows:
Leave uncovered and unconcealed new, altered, extended, or replaced force-main piping until it has been tested and approved.  Expose work that was covered or concealed before it was tested.
Cap and subject piping to static-water pressure of 75 psig above operating pressure, without exceeding pressure rating of piping system materials.  Isolate test source and allow to stand for four hours.  Leaks and loss in test pressure constitute defects that must be repaired.
Repair leaks and defects with new materials and retest piping, or portion thereof, until satisfactory results are obtained.
Prepare reports for tests and required corrective action.
The University may run a camera through storm piping upon substantial completion of the project.  Any broken or damaged new or existing affected pipe found shall be repaired as part of the basic contract.
CLEANING
Clean interior of piping.  Remove dirt and debris as work progresses.
Protect drains during remainder of construction period to avoid clogging with dirt and debris and to prevent damage from traffic and construction work.
Place plugs in ends of uncompleted piping at end of day and when work stops.
END OF SECTION
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