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SECTION 22 05 00 

BASIC PLUMBING MATERIALS AND METHODS 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes  
1. Reference Standards. 
2. Quality Assurance. 
3. Continuity of Existing Services. 
4. Protection of Finished Surfaces. 
5. Sleeves and Openings. 
6. Sealing and Firestopping. 
7. Equipment Furnished By Others. 
8. Provisions for Future. 
9. Submittals. 
10. Off Site Storage. 
11. Codes. 
12. Request and Certification for Payment. 
13. Certificates and Inspections. 
14. Operating and Maintenance Instructions. 
15. Training of Owner Personnel. 
16. Record Drawings. 
17. Access Panels and Doors. 
18. Identification. 
19. Sealing and Firestopping. 
20. Bedding and Backfill. 
21. Demolition. 
22. Excavation and Backfill. 
23. Sheeting, Shoring and Bracing. 
24. Dewatering. 
25. Rock Excavation. 
26. Surface Repair. 
27. Concrete Work. 
28. Cutting and Patching. 
29. Building Access. 
30. Equipment Access. 
31. Coordination. 
32. Identification. 
33. Lubrication. 
34. Sleeves. 
35. Sealing and Firestopping. 

B. Related Sections 
1. Applicable provisions of Division 01 shall govern all work under this Section. 
2. This section applies to all Division 22 specification sections related to plumbing. 
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	1.02 REFERENCES
	A. American Concrete Institute: (ACI)
	1. ACI 614 - Recommended Practice for Measuring, Mixing and Placing of Concrete

	B. ASTM International: (ASTM)
	1. ASTM D1557 - Test Method for Moisture-Density Relations of Soils
	2. ASTM D2000 – Standard Classification System for Rubber Products in Automotive Applications.
	3. ASTM E84 - Test Method for Surface Burning Characteristics of Building Materials
	4. ASTM E814 - Test Method for Fire Tests of Through-Penetration Fire Stops

	C. State of Wisconsin Department of Transportation: (WISDOT)
	1. Standard Specifications for Highway and Structure Construction, Current Edition, including latest supplements.

	D. Underwriters Laboratories, Inc.: (UL)
	1. UL1479 - Fire Tests of Through-Penetration Firestops.
	2. UL723 - Surface Burning Characteristics of Building Materials.


	1.03 REFERENCE STANDARDS
	A. Abbreviations of standards organizations referenced in this and other sections are as follows:
	1. ABMA: American Boiler Manufacturers Association.
	2. ACPA: American Concrete Pipe Association.
	3. AGA: American Gas Association.
	4. AMCA: Air Movement and Control Association.
	5. ANSI: American National Standards Institute.
	6. ARI: Air Conditioning and Refrigeration Institute.
	7. ASME: American Society of Mechanical Engineers.
	8. ASPE: American society of Plumbing Engineers.
	9. ASSE: American Society of Sanitary Engineering.
	10. ASTM: American Society for Testing and Materials.
	11. AWWA: American Water Works Association.
	12. AWS: American Welding Society.
	13. CISPI: Cast Iron Soil Pipe Institute.
	14. CGA: Compressed Gas Association.
	15. CS: Commercial Standards, Products Standards Sections, Office of Engineering Standards Service, NBS.
	16. EPA: Environmental Protection Agency.
	17. FS: Federal Specifications, Superintendent of Documents, U.S. Government Printing Office.
	18. GAMA: Gas Appliance Manufacturers Association.
	19. IAPMO: International Association of Plumbing & Mechanical Officials.
	20. IEEE: Institute of Electrical and Electronics Engineers.
	21. ISA: Instrument Society of America.
	22. MCA: Mechanical Contractors Association.
	23. MICA: Midwest Insulation Contractors Association.
	24. MSS: Manufacturer's Standardization Society of the Valve & Fitting Industry, Inc.
	25. NBS: National Bureau of Standards.
	26. NEC: National Electric Code.
	27. NEMA: National Electrical Manufacturers Association.
	28. NFPA: National Fire Protection Association.
	29. NSF: National Sanitation Foundation.
	30. PDI: Plumbing and Drainage Institute.
	31. SMACNA: Sheet Metal and Air Conditioning Contractors' National Association. Inc.
	32. STI: Steel Tank Institute.
	33. UL: Underwriters Laboratories Inc.


	1.04 QUALITY ASSURANCE
	A. Substitution of Materials: In accordance with Division 01 – General Requirements.
	B. Products and materials used are to be new, undamaged, clean and in good condition.
	C. Existing products and materials are not to be reused unless specifically indicated.
	D. Where equipment or accessories are used which differ in arrangement, configuration, dimensions, ratings, or engineering parameters from those indicated on the contract documents, Contractor is responsible for all costs involved in integrating equip...

	1.05 CONTINUITY OF EXISTING SERVICES
	A. Do not interrupt or change existing services without prior written approval from Owner's Project Representative.
	B. When interruption is required, coordinate scheduling of down-time with Owner to minimize disruption to his activities.
	C. Unless specifically stated, all work involved in interrupting or changing existing services is to be done during normal working hours.

	1.06 PROTECTION OF FINISHED SURFACES
	A. Division 01 – General Requirements: Protection of Finished Surfaces.

	1.07 SLEEVES AND OPENINGS
	A. Division 01 – General Requirements:  Sleeves and Openings.

	1.08 SEALING AND FIRESTOPPING
	A. Sealing and firestopping of sleeves and related openings between piping and sleeve and structural opening shall be responsibility of Contractor whose work penetrates opening.
	B. Contractor responsible shall provide individuals skilled in such work to do sealing and fireproofing.

	1.09 GOVERNING AGENCIES
	A. Comply with requirements of State and local plumbing codes.

	1.10 CERTIFICATES AND INSPECTIONS
	A. Division 00 – General Conditions: Permits, Regulations, Utilities and Taxes.

	1.11 SUBMITTALS
	A. Division 01 – General Requirements:  Requirements for submittals.
	B. Shop Drawing submittals are to be bound, labeled, contain Project Manual cover page and a material index list page showing item designation, manufacturer and additional items supplied with installation.
	C. Submit for all equipment and systems as indicated in respective specification sections, marking each submittal with that specification section number.
	D. Mark general catalog sheets and drawings to indicate specific items being submitted and proper identification of equipment by name and number, as indicated in contract documents.  Include wiring diagrams of electrically powered equipment.
	E. Firestopping System Submittals:
	1. Contractor shall submit product data for each firestop system.
	2. Submittals shall include product characteristics, performance and limitation criteria, test data, MSDS sheets, installation details and procedures for each method of installation applicable to this project.
	3. For non-standard conditions where no UL tested system exists, submit manufacturer's drawings for UL system with known performance for which an engineering judgment can be based upon.


	1.12 OPERATING AND MAINTENANCE INSTRUCTIONS
	A. Division 01 – General Requirements: Operating and maintenance instructions.
	B. Assemble material in three-ring or post binders, using an index at front of each volume and tabs for each system or type of equipment.
	C. In addition to data indicated in the General Requirements, include the following information:
	1. Copies of all approved shop drawings.
	2. Manufacturer's wiring diagrams for electrically powered equipment.
	3. Records of tests performed to certify compliance with system requirements.
	4. Certificates of inspection by regulatory agencies.
	5. Parts lists for fixtures, equipment, valves and specialties.
	6. Manufacturers’ installation, operation and maintenance recommendations for fixtures, equipment, valves and specialties.
	7. Valve schedules.
	8. Lubrication instructions, including parts list and frequency of lubrication.
	9. Warranties.
	10. Additional information as indicated in technical specification sections.


	1.13 TRAINING OF OWNER PERSONNEL
	A. Instruct Owner personnel in proper operation and maintenance of systems and equipment provided as part of this project.
	B. Include not less than four (4) hours of instruction, using Operation and Maintenance manuals during this instruction.
	C. Demonstrate startup, operation, and shutdown procedures for all equipment.  All training to be during normal working hours.  Videotape all instructions and provide Owner with copy.

	1.14 PROJECT RECORD DOCUMENTS
	A. Division 01 – General Requirements:  Record Drawings.


	PART 2 -  PRODUCTS
	2.01 ACCESS PANELS AND DOORS
	A. Plaster Walls and Ceilings:
	1. Provide minimum 16-gauge frame with not less than a 20-gauge hinged door panel, prime coated steel for general applications, stainless steel for use in toilets, showers, and similar wet areas, concealed hinges, screwdriver operated cam latch for ge...
	2. Provide largest size access opening possible, consistent with space and item needing service; minimum size is 12-inch x 12-inch.


	2.02 IDENTIFICATION
	A. Stencils: Provide not less than one-inch high letters and numbers for marking pipe and equipment.
	B. Engraved Name Plates: Provide white letters on a black background, 1/16-inch thick plastic laminate, beveled edges, screw mounting.
	1. Manufacturers:
	a. Setonply Style 2060 by Seton Name Plate Company.
	b. Emedolite Style EIP by EMED Company.
	c. W. H. Brady.
	d. Or approved equal.


	C. Snap-Around Pipe Markers: Provide one-piece, preformed, vinyl construction, snap-around or strap-around pipe markers with applicable labeling and flow direction arrows, 3/4-inch minimum size for lettering. Provide nylon ties on each end of pipe mar...
	1. Manufacturers:
	a. Seton Setmark.
	b. Or approved equal.


	D. Valve Tags: Provide round brass tags with 1/2-inch numbers, 1/4-inch system identification abbreviation, 1-1/4-inch minimum diameter, with brass jack chains, brass "S" hooks or one-piece nylon ties around valve stem.
	1. Manufacturers:
	a. EMED Company.
	b. Seton Name Plate Company.
	c. W. H. Brady.
	d. Or approved equal.


	E. Underground Warning Tape: Detectable underground warning tape, 5.0-mil overall thickness, 6-inch width, 0.0035-inch thick aluminum foil core with polyethylene jacket bonded to both sides. Color code tape and print caution along with name of buried ...
	1. Manufacturers:
	a. Thor Enterprises.
	b. Magnatec by Carlton.
	c. MSI Marking Services.
	d. Seton.
	e. Or approved equal.



	2.03 BEDDING, COVER AND BACKFILL
	A. Place and compact bedding and cover 12 inches above top of pipe, compacted to 95 percent modified proctor.
	B. Bedding, cover and backfill shall meet the following gradations:
	C. Backfill above bedding and cover material in lawn areas shall be thoroughly compacted to density equal to adjacent soil and excavated material shall be free of large rocks, perishable, and frozen materials.
	D. Backfill above bedding and cover material under existing and future utilities, paving, sidewalks, curbs, roads, and buildings shall be approved aggregate materials such as sand, gravel, or crushed stone and shall be compacted to 95 percent modified...
	E. Backfill material shall be free of large rocks, organic, perishable, and frozen materials.

	2.04 SEALING AND FIRESTOPPING
	A. FIRESTOPPING SYSTEMS:
	1. Manufacturers:
	a. 3M.
	b. Hilti.
	c. Rectorseal.
	d. STI/SpecSeal.
	e. Tremco.
	f. Or approved equal.

	2. Firestopping systems shall be provided by same manufacturer.
	3. Fire stop systems shall be UL listed, and tested by an independent testing laboratory and approved by authorities having jurisdiction.
	4. Use a product that has a rating not less than rating of wall or floor being penetrated.
	5. Reference architectural drawings for identification of fire and smoke rated walls and floors.
	6. Use firestop putty, caulk sealant, intumescent wrapstrips, intumescent firestop collars, firestop blocks, firestop mortar or a combination of these products to provide a UL listed system for each application required for this project.
	7. Provide mineral wool backing where specified in firestopping manufacturer's application detail.

	B. NON-RATED PENETRATIONS:
	1. In exterior wall openings below grade, use a modular mechanical type seal consisting of interlocking synthetic rubber links shaped to continuously fill annular space between uninsulated pipe and cored opening or a water-stop type wall sleeve.
	2. Operating bolts of mechanical type seal shall be accessible from interior of building.
	3. At pipe penetrations of non-rated interior partitions, floors and exterior walls, use polyurethane caulk in annular space between pipe insulation and sleeve.
	4. For non-rated drywall, plaster, or wood partitions where sleeve is not required use polyurethane caulk in annular space between pipe insulation and wall material



	PART 3 -  EXECUTION
	3.01 DEMOLITION
	A. Perform all demolition as indicated on Drawings to accomplish new work.
	B. Where demolition work is to be performed adjacent to existing work that remains in an occupied area, construct temporary dust partition to minimize extent of contamination of occupied space.
	C. Where pipe is removed and not reconnected with new work, cap ends of existing services as if they were new work. Coordinate work with Owner to minimize disruption to existing building occupants.
	D. Pipe, fixtures, equipment, wiring and associated conduit, insulation, and similar items demolished, abandoned, or deactivated are to be removed from site by Contractor except as specifically noted otherwise.
	E. Designated equipment is to be turned over to Owner for use at a place and time so designated.
	F. Maintain condition of material and equipment that is indicated to be reused equal to that existing before work began.

	3.02 EXCAVATION AND BACKFILL
	A. Perform excavation and backfill work necessary to accomplish indicated plumbing systems installation.
	B. Excavate to bottom of pipe and structure bedding, provide minimum of 4 inches in stable soils, 6 inches in rock or wet trenches, and 8 inches in unstable soil. Prepare bottoms of excavations to true, level surface.
	C. At no time place excavated materials where materials will impede surface drainage unless such drainage is being safely rerouted away from excavation.
	D. Verify locations of any water, drainage, gas, sewer, electric, telephone, or steam lines which may be encountered during excavation.
	E. Underpin and support all lines. Cut off service connections encountered which are to be removed at limits of excavation and cap.
	F. Elevations shown on Drawings are subject to such revisions as may be necessary to fit field conditions.
	G. No adjustment in compensation will be made for adjustments up to two (2) feet above or below grades indicated on Drawings.
	H. Bed pipe up to 12 inches above top of pipe. Take care during bedding, compaction and backfill not to disturb or damage piping.
	I. Mechanically compact bedding and backfill to prevent settlement.
	J. Initial loose backfill lift to not exceed 24 inches, compacted to 95 percent modified proctor density in accordance with ASTM D1557.
	K. Subsequent loose lifts under pavements, curbs, walks, and structures are not to exceed 12 inches and be compacted to 95 percent modified proctor density.
	L. In all other areas where construction above excavation is not anticipated within 2 years, mechanically compact backfill in lifts not exceeding 24 inches to 95 percent modified proctor density.
	M. Place compaction equipment over each lift of material so that compaction equipment contacts all areas of surface of lift.
	N. Excavate whatever materials are encountered as required to place pipe, manholes, and other work at elevations shown.
	O. Remove debris and rubbish from excavations before placing bedding and backfill material.

	3.03 SHEETING, SHORING AND BRACING
	A. Provide shoring, sheet piling, and bracing in conformance with State and local codes to prevent earth from caving or washing into excavation.
	B. Shore and underpin to properly support adjacent or adjoining structures.
	C. Abandon in place shoring, sheet piling. and underpinning below top of pipe, or, if approved in advance by Engineer/Architect and Owner's Representative.

	3.04 DEWATERING
	A. Provide, operate and maintain pumps and other equipment necessary to drain and keep all excavation pits, trenches and entire subgrade area free from water under all circumstances.
	B. Obtain general permit from authorities having jurisdiction for discharge of construction dewatering effluent.  Obtain well permit from authorities having jurisdiction for dewatering wells discharging more than 70 GPM.  Comply with permit requiremen...

	3.05 CONCRETE WORK
	A. Cast-in-place concrete within building will be performed by Division 03 - Concrete Contractor unless otherwise noted.
	B. Provide layout drawings, anchor bolts, metal shapes, and templates required to be cast into concrete or used to form concrete for support or installation of plumbing piping, fixtures, specialties, and equipment.
	C. Coordinate locations of equipment, pipe penetrations in wet areas with Division 03 Contractor.
	D. Plumbing related cast-in-place concrete on exterior of building to be provided by this Contractor in conformance with requirements of Division 03, including piping thrust restraints, pipe supports, hydrant supports, manholes, catch basins, grease t...

	3.06 CUTTING AND PATCHING
	A. Division 01 - General Requirements:  Cutting and Patching.

	3.07 BUILDING ACCESS
	A. Arrange for necessary openings in building to allow for admittance or removal of all apparatus.
	B. When building access was not previously arranged and must be provided by this Contractor, restore any opening to its original condition after apparatus has been brought into building.

	3.08 EQUIPMENT ACCESS
	A. Install piping, conduit, and accessories to permit access to equipment for maintenance.  Coordinate exact location of wall and ceiling access panels and doors with General Contractor, making sure that access is available for all equipment and speci...
	B. Where access is required in plaster walls or ceilings, furnish access doors to General Contractor.

	3.09 COORDINATION
	A. Coordinate work with other contractors prior to installation.  Any work that is not coordinated and that interferes with other contractor's work shall be removed or relocated at installing contractor's expense.
	B. Verify that devices are compatible for type of construction and surfaces on which they will be used.

	3.10 IDENTIFICATION
	A. Identify equipment in mechanical equipment rooms by stenciling equipment number and service with one coat of black enamel against a light background or white enamel against a dark background.  Use a primer where necessary for proper paint adhesion.
	B. Where stenciling is not appropriate for equipment identification, engraved name plates shall be used.
	C. Identify interior piping not less than once every 30 feet, not less than once in each room, adjacent to each access door or panel, and on both side of partition where accessible piping passes through walls or floors.
	D. Place flow directional arrows at each pipe identification location.  Use one coat of black enamel against a light background or white enamel against a dark background.
	E. Identify exterior buried piping for entire length with underground warning tape except for sewer piping which is routed in straight lines between manholes or cleanouts.
	F. Place tape 12 inches below finished grade along entire length of pipe.
	G. Extend tape to surface at building entrances, meters, hydrants, and valves.
	H. Where existing underground warning tape is broken during excavation, replace with new tape identifying appropriate service and securely spliced to ends of existing tape.
	I. Identify valves with brass tags bearing system identification and valve sequence number.
	J. Identify medical gas and vacuum valves with brass tags and wall or cabinet mounted color coded engraved nameplate with the following "(Type of Gas) Shutoff Valve for (Location or Zone)".
	K. Valve tags are not required at a terminal device unless valves are greater than ten feet from device, located in another room, or not visible from device.
	L. Provide a typewritten valve schedule and pipe identification schedule indicating valve number and equipment or areas supplied by each valve and symbols used for pipe identification.
	M. Locate schedules in mechanical room and in each Operating and Maintenance manual.  Schedule in mechanical room to be framed under clear plastic.

	3.11 LUBRICATION
	A. Lubricate bearings with lubricant as recommended by manufacturer before equipment is operated for any reason.
	B. Once equipment has been operated, maintain lubrication in accordance with manufacturer's instructions until Owner accepts work.
	C. Maintain a log of lubricants used and frequency of lubrication; include this information in Operation and Maintenance Manuals at completion of project.

	3.12 SLEEVES
	A. Provide galvanized sheet metal sleeves for pipe penetrations through interior and exterior walls to provide a backing for sealant or firestopping.
	B. Patch wall around sleeve to match adjacent wall construction and finish.
	C. Grout area around sleeve in masonry construction.
	D. In finished spaces where pipe penetration through wall is exposed to view, sheet metal sleeve shall be installed flush with face of wall.
	E. In existing poured concrete walls where penetration is core drilled, pipe sleeve is not required.
	F. Pipe sleeves are not required in interior non-rated drywall, plaster, or wood partitions and sleeves are not required in existing poured concrete walls where penetrations are core drilled.
	G. Pipe sleeves in new poured concrete construction shall be schedule 40 steel pipe, sized to allow insulated pipe to run through sleeve, cast in place.
	H. In piping floor penetrations, fire rated and non-fire rated, top of sleeve shall extend one-inch above adjacent finished floor.
	I. In existing floor penetrations, core drill sleeve opening large enough to insert schedule 40 sleeve and grout area around sleeve with hydraulic setting, non-shrink grout.
	J. If pipe penetrating sleeve is supported by a pipe clamp resting on sleeve, weld a collar or struts to sleeve that will transfer weight to existing floor structure.
	K. For floor penetrations through existing floors in mechanical and wet locations listed below, core drill opening and provide a “Link Seal” as manufactured by the Thunderline Corporation. “Link Seal” shall consist of ASTM D2000 EPDM rubber compound i...
	L. Wet locations include:
	1. Toilet building mechanical rooms.

	M. For pipe penetrations through existing floors in food service areas, core drill sleeve opening large enough to insert Schedule 40 sleeve and grout area around sleeve with hydraulic setting non-shrink grout/cement.
	N. Size sleeve to allow insulated pipe to pass through sleeve and paint sleeve.
	O. Pipe sleeves are not required in cored floor pipe penetrations through existing floors that are not located in mechanical rooms, food service areas, or wet locations listed above.

	3.13 SEALING AND FIRESTOPPING
	A. FIRE AND SMOKE RATED PENETRATIONS:
	1. Install approved product in accordance with manufacturer's instructions where a pipe penetrates a fire/smoke rated surface.
	2. When pipe is insulated, use a product which maintains integrity of insulation and vapor barrier.
	3. Where firestop mortar is used to infill large fire-rated floor openings that could be required to support weight, provide permanent structural forming.
	4. Firestop mortar alone is not adequate to support substantial weight.

	B. NON-RATED PARTITIONS:
	1. In exterior wall openings below grade, assemble rubber links of mechanical seal to proper size for pipe and tighten in place, in accordance with manufacturer's instructions.
	2. At interior partitions and exterior walls, pipe penetrations are required to be sealed.
	3. Apply sealant to both sides of penetration in such a manner that annular space between pipe sleeve or cored opening and pipe or insulation is completely blocked.




