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		SECTION 22 11 16
DOMESTIC WATER PIPING
Edit this section to suit project requirements including applicable codes, standards, materials, and execution. 
GENERAL
1.1 SECTION INCLUDES
**NOTE TO SPECIFIER** Delete system types that are not required. The information below is intended for inclusion in the Domestic Water Piping Specification.
A. Domestic water piping and fittings for the following applications:
1. Domestic cold-water piping
2. Domestic hot-water piping
3. Domestic hot-water recirculation piping
Retain, add, or delete related sections below to include cross-referenced project requirements not specified in this section.
1.2 RELATED SECTIONS
A. Section 22 11 13 – Facility Water Distribution Piping
B. Section 22 07 19 – Plumbing Piping Insulation
C. Section 22 05 29 – Hangers and Supports for Plumbing Piping and Equipment
1.3 REFERENCES
A. ASTM International (ASTM)
1. ASTM D1784 – Standard Specification for Rigid Poly (Vinyl Chloride) (PVC) Compounds and Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds.
2. ASTM D2672 – Standard Specification for Joints for IPS PVC Pipe Using Solvent Cement.
3. ASTM D2765 Test Methods for Determination of Gel Content and Swell Ratio of Crosslinked Ethylene Plastics.
4. ASTM D2855 – Standard Practice for the Two-Step (Primer and Solvent Cement) Method of Joining Poly (Vinyl Chloride) (PVC) or Chlorinated Poly (Vinyl Chloride) (CPVC) Pipe and Piping Components with Tapered Sockets.
5. ASTM D3350 Standard Specification for Polyethylene Plastics Pipe and Fittings Materials.
6. ASTM D6394 Specification for Sulfone Plastics (SP).
7. ASTM E84 – Standard Test Method for Surface Burning Characteristics of Building Materials.
8. ASTM E119 Standard Test Methods for Fire Tests of Building Construction and Materials.
9. ASTM E814 Standard Test Method for Fire Tests of Through-Penetration Fire Stops.
10. ASTM F439 – Standard Specification for Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe Fittings, Schedule 80.
11. ASTM F441 – Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe, Schedules 40 and 80.
12. ASTM F645 – Standard Guide for Selection, Design, and Installation of Thermoplastic Water-Pressure Piping Systems.
13. ASTM F714 Standard Specification for Polyethylene (PE) Plastic Pipe (SDR-PR) Based on Outside Diameter.
14. ASTM F876 Standard Specification for Crosslinked Polyethylene (PEX) Tubing.
15. ASTM F877 Standard Specification for Crosslinked Polyethylene (PEX) Plastic Hot- and Cold-Water Distribution Systems.
16. ASTM F1960 Standard Specification for Cold Expansion Fittings with PEX Reinforcing Rings for Use with Crosslinked Polyethylene (PEX) Tubing.
17. ASTM F1970 – Standard Specification for Special Engineered Fittings, Appurtenances or Valves for use in Poly (Vinyl Chloride) (PVC) or Chlorinated Poly (Vinyl Chloride) (CPVC) Systems.
18. ASTM F2023 Standard Test Method for Evaluating the Oxidative Resistance of Crosslinked Polyethylene (PEX) Pipe, Tubing and Systems to Hot Chlorinated Water
19. ASTM F2657 Standard Test Method for Outdoor Weathering Exposure of Crosslinked Polyethylene (PEX) Tubing
B. American National Standards Institute (ANSI) / National Sanitation Foundation International (NSF)
1. ANSI/NSF 14 – Plastics Piping System Components and Related Materials.
2. ASNI/NSF 61 – Drinking Water System Components – Health Effects.
3. ANSI/NSF Standard 359 Valves for Crosslinked Polyethylene (PEX) Water Distribution Tubing Systems
4. ANSI/NSF Standard 372 Drinking Water System Components – Lead Content
C. American Society of Mechanical Engineers (ASME)
1. ASME B1.20.1 – Pipe Threads, General Purpose, Inch.
2. ASME B 16.5 Pipe Flanges and Flanged Fittings: NPS 1/2 through NPS 24 Metric/Inch Standard.
3. ASME B16.51 Copper and Copper Alloy Press-Connect Pressure Fittings.
D. Canadian Standards Association (CSA)
1. CSA B137.6 – Thermoplastic Pressure Piping Compendium.
2. CAN/CSA B137.11 Polypropylene Pipe and Fittings for Pressure Applications
3. CAN/CSA B137.5 Crosslinked Polyethylene (PEX) Tubing Systems for Pressure Applications.
4. CSA B242-05 Groove-and Shoulder-Type Mechanical Pipe Couplings.
E. Underwriter’s Laboratories of Canada (ULC)
1. ULC S102.2 – Surface Burning Characteristics of Flooring, Floor Covering and Miscellaneous Materials and Assemblies.
F. Underwriter’s Laboratories (UL)
1. UL 723 – Test for Surface Burning Characteristics of Building Materials.
2. UL 263 Standard for Safety for Fire Tests of Building Construction and Materials.
3. UL 2846 Standard for Fire Test of Plastic Water Distribution Plumbing Pipe for Visible Flame and Smoke Characteristics.


G. Department of Housing and Urban Development
1. Materials Release no. 1269f
H. International Code Council (ICC)
1. International Plumbing Code (IPC)
2. Evaluation Service Report PMG-1006 and PMG-1412
3. ICC-ES PMG — 1106
4. International Association of Plumbing Officials (IAPMO)
5. Uniform Plumbing Code (UPC)
6. Evaluation Report 253
I. State of Massachusetts Division of Professional Licensure
J. National Association of Plumbing, Heating and Cooling Contractors (NAPHCC)
1. National Standard Plumbing Code (NSPC)
K. Plastics Pipe Institute (PPI)
1. PPI Technical Report TR-4
L. City of Los Angeles, California
1. Research Report RR-5482
M. QAI Laboratories
1. P321-1 Water Pipe Systems - Plumbing Product-Pipe and Accessories.
2. P321-2 Water Pipe Systems - Plumbing Product-Plastic Piping and Accessories.
N. GF Building Flow Solutions (Uponor)
1. Uponor ChlorFIT® Schedule 80 Corzan® CPVC Solvent Weld Instruction Sheet, current edition.
2. Uponor ChlorFIT® Schedule 80 Corzan CPVC Piping Systems Design and Installation Manual, current edition.
3. Uponor PEX Piping Systems Installation Guide, current edition.
4. Uponor PEX Piping Systems Design and Installation Manual, current edition. 
Corzan® is a registered trademark of Lubrizol Advanced Materials, Inc.
SUBMITTALS
Edit below to match project requirements.
O. Submit under provisions of Section 01 30 00 – Administrative Requirements.
P. Product Data: Provide manufacturer's product submittal data.
Q. Shop Drawings: Provide detailed fabrication drawings to scale indicating pipe routing, pipe elevation, hanger and supports locations, support spacing, required clearances, expansion loops and methods of assembly of components. Detail fabrication of piping specialties in relation to surrounding equipment locations, required clearances and elevations.
R. Samples: Submit selection and verification samples of piping.
S. Quality assurance/control submittals
1. Test reports: Upon request, submit test reports from recognized testing laboratories.
2. Submit the following documentation:
a. Manufacturer’s certificate stating that products comply with specified requirements.
b. Manufacturer’s flow schedule for the distribution system.
c. Documentation that the installer is trained to install the manufacturer’s products.
T. Closeout Submittals: Submit the following documents:
1. Warranty documents specified herein.
2. Operation and maintenance data.
3. Manufacturer's field reports specified herein.
4. Final as-built piping layout drawing.
U. Submit materials in contact with CPVC piping system that are compatible with Corzan CPVC compounds per the Lubrizol “FBC System Compatibility Program”.
QUALITY ASSURANCE
[bookmark: _Hlk179884850]Edit below to match project requirements.
V. Installer Qualifications: Use an installer with demonstrated experience on projects of similar size and complexity and who has been trained by GF Building Flow Solutions (Uponor) or an Uponor-approved trainer.
1. Regulatory requirements and approvals: Ensure the piping distribution system complies with all applicable codes and regulations.
d. [bookmark: _Hlk221788866]PEX tubing shall be listed to a maximum 25 flame spread and maximum of 50 smoke developed per the requirements of ASTM E84.
1) Nominal pipe sizes 1/2 inch and 3/4 inch: Adjacent pipe runs shall be located at least 18 inches apart.
2) Nominal pipe sizes 3 inch and smaller supported with Uponor PEX-a Pipe Support: Pipe of fitting sections without PEX-a Pipe Support must be covered with a rated insulation per Table 3-5. There is no minimum length of PEX-a Pipe Support segments.
3) Nominal pipe 3 inch and smaller with 1/2 inch insulation: 1/2 inch minimum thickness insulation as specified in .
2. Certifications: Provide letters of certification indicating: Installer uses skilled workers holding a trade qualification license or equivalent, or apprentices under the supervision of a licensed tradesperson.
3. If PEX-a or Corzan CPVC is used as an approved alternate for applications where metallic piping is the basis of design the manufacturer shall submit shop drawings clearly indicating that the design has been analyzed and modified, as required, to maintain required pressure and flow. Any design resulting in reduced system pressure as a result of improper PEX-a or Corzan CPVC sizing or design shall not be permitted.
**NOTE TO SPECIFIER** Retain paragraph below if preinstallation meeting is required.
4. Pre-installation Meetings:
e. Verify project requirements, excavation conditions, system performance requirements, manufacturer’s installation instructions and warranty requirements.
f. Review project construction timeline to ensure compliance or discuss modifications as required.
g. Interface with other trade representatives to verify areas of responsibility.
h. Establish the frequency and construction phase the project engineer intends for site visits and inspections by the piping manufacturer’s representative.
i. Installer qualifications for Uponor ChlorFIT Schedule 80 Corzan CPVC: Installer shall have successfully completed a training course on solvent weld connections and carry a current certification or qualification from the pipe and fittings manufacturer.
W. Comply with NSF 14 for plastic piping system components and related materials.
X. Comply with NSF 61 Annex G and/or NSF 372 for wetted surfaces of specialties and fittings for domestic water distribution for drinking or cooking.
Y. Corzan CPVC Pipe and fittings shall be manufactured in the United States using domestic materials.
1. Pipe and fittings manufacturer shall be ISO 9001, ISO 45001, and ISO 14001 certified.
2. Pipe and fittings shall be labeled and marked as determined by agency approved by authorities having jurisdiction.
3. To ensure compatibility, all pipe, valves, and fittings shall be of comparable material and pressure rating and shall also be supplied by a single manufacturer.
Z. Valves and piping specialties shall be manufactured in the United States OR be certified to meet ANSI standards.
AA. Ensure materials in contact with the Corzan CPVC piping system are compatible with Corzan CPVC compounds per the Lubrizol “FBC System Compatibility Program” found at www.lubrizol.com/CPVC/FBC-System-Compatible-Program.
AB. Installer Qualifications: Workers that will install or handle the Corzan CPVC piping systems shall obtain and successfully complete installation training from the Corzan CPVC manufacturer or manufacturer’s authorized representative. Submit certification letter along with each workers’ certificate of completion to the engineer of record within 30 days of mobilization. Include copy of certification letter with closeout documents.
DELIVERY, STORAGE, AND HANDLING
AC. General: Comply with Division 1 Product Requirement Section.
AD. Ordering: Comply with manufacturer’s ordering instructions and lead-time requirements to avoid construction delays.
AE. Delivery: Deliver materials in manufacturer’s original, unopened, undamaged containers with identification labels intact.
AF. Storage and Protection: Store products protected from exposure to damaging environmental conditions. Contractor shall assume responsibility to replace losses of products and materials due to improper storage and handling, insufficient protection, and unforeseen circumstances.
1. Do not store plastic piping exposed to direct sunlight. If exposed to UV, cover with a light colored and well-ventilated tarp.
j. [bookmark: _Hlk201220550]Do not expose white PEX tubing to direct sunlight for more than one month or red and blue PEX tubing to direct sunlight for more than six months. If construction delays are encountered, cover the tubing to prevent exposure to direct sunlight.
2. Store plastic piping, valves and fittings at a temperature and humidity recommended by the manufacturer.
3. Support stored plastic piping to prevent sagging and bending per manufacturer’s recommendations.
4. Storage of products and materials shall not interfere with traffic conditions in any public thoroughfare.
5. Store products in original packaging or under protective covering to avoid damage, dirt, or debris.
6. Store Type 375 valves set in the “open” position.
7. Protect internal parts, valve ends, and specialties against corrosion, dirt, and damage.
8. Provide protective covering for installed fixtures.
AG. Handling: Comply with manufacturer’s recommendations. Avoid damaging components.
WARRANTY
AH. Project Warranty: Refer to Conditions of the Contract for project warranty provisions.
AI. Manufacturer's warranty: PEX-a and Corzan CPVC manufacturer system warranty shall cover piping and fittings for a duration of 25 years from the date of installation. Piping system warranty shall apply to potable water distribution and water service systems constructed of pipe and fitting products sourced from the same manufacturer. Refer to manufacturer’s warranty for complete details.
PRODUCTS AND MATERIALS
MANUFACTURERS
AJ. [bookmark: _Hlk181948259]Acceptable Manufacturer: GF Building Flow Solutions (Uponor), located at: 5925 148th St. W.; Apple Valley, MN, 55124; toll free: 800-321-4739; tel: 952 891 2000; 
email: naspecifications@georgfischer.com; web: uponor.com.
**NOTE TO SPECIFIER** Delete one of the following paragraphs. Coordinate with requirements of Division 1 section on product options and substitutions.
AK. Substitutions: Not permitted.
AL. Requests for substitutions will be considered in accordance with provisions of Section 01 60 00 – Product Requirements.
DOMESTIC WATER PIPING AND FITTINGS
AM. Uponor ChlorFIT Schedule 80 Corzan CPVC Pipe and Fittings:
1. [bookmark: _Hlk201220751]Pipe: Corzan CPVC Type IV, Grade 1 Chlorinated Polyvinyl Chloride (CPVC) compounds with a minimum cell classification of 24448 per ASTM D1784, NPS 1/2 inch through 4 inch (available with cell classification 23447 6 inch through 24 inch).
2. Fittings: Corzan CPVC Type IV, Grade 1 Chlorinated Polyvinyl Chloride (CPVC) compounds with a minimum cell classification of 23447 per ASTM D1784.
3. Standards:
k. ASTM D1784
l. ASTM E84 / UL 723 via ICC-ES PMG-1264 test report
m. ASTM F441 (Pipe)
n. ASTM F439 (Fittings)
o. ASTM F1970
p. CAN/ULC S102.2
q. NSF 14
r. NSF 61
4. Pipe Dimensions:
s. ASTM F441, Schedule 80 
t. Iron Pipe Size (IPS) outside diameters
5. Fittings Dimensions:
u. ASTM F439, Schedule 80 socket-type
6. Pressure Ratings:
v. Water pressure rating of pipe and fittings 8 inch and smaller with only solvent welded joints, threaded adapters, full pressure flange kits shall be, at minimum, 250 psi at 73°F.
w. Water pressure rating of pipe and fittings 8 inch and smaller with only solvent welded joints, threaded adapters, full pressure flange kits shall be, at minimum, 100 psi at 160°F.
AN. Uponor AquaPEX® Pipe and ProPEX® Fittings:
1. [bookmark: _Hlk201221061]PEX-a (Engel-method crosslinked polyethylene) Pipe: ASTM F876 and F877 (CAN/CSA-B137.5), SDR 9, CTS, PEX-a piping shall be tested to comply with ASTM F2023 requirement for  minimum chlorine resistance at the end use condition of 100% of the time at 140°F (60°C) at 80 psi (0.55 MPa) gauge pressure, minimum PEX-a piping and tubing material designation codes shall be PEX 5106 for white pipe or PEX 5306 for red and blue pipe. 1/2 inch (15 mm) through 3 inch (80 mm) nominal pipe size.
2. High-density polyethylene (HDPE) corrugated sleeved PEX-a (Engel-method crosslinked polyethylene) Pipe: ASTM F876 and F877 (CAN/CSA-B137.5), SDR 9, CTS, 1/2 inch (15 mm) and 3/4 inch (20 mm) nominal pipe size.
3. Factory fabricated and assembled Uponor AquaPEX PEX-a piping with a closed-cell polyethylene foam insulation: 1/2 inch (15 mm) through 2 inch (50 mm) nominal pipe size.
x. Insulation shall not be exposed to groundwater
4. Fittings:
y. Uponor ProPEX
1) [bookmark: _Hlk201221102]Third-party certified to NSF 14 and ASTM F1960 cold-expansion with PEX reinforcing ring and shall comply with ASTM F876 and ASTM F877, 1/2 inch through 3 inch nominal pipe size fittings manufactured from the following material types: engineered polymer (EP), brass, and lead-free (LF) brass
2) Reinforcing cold-expansion rings shall be manufactured from the same source as PEX-a piping manufacturer and marked “F1960”.
z. Uponor multiport tees and elbows: Multiple-outlet fitting complying with ASTM F877 (CAN/CSA B137.5); with ASTM F1960 inlets and outlets.
aa. Uponor manifolds: Multiple-outlet assembly with ASTM F1960 outlets.
1) Type L copper branch manifold with lead-free brass valve outlets.
2) Type L copper branch manifold without valves, with lead-free brass outlets.
JOINING MATERIALS
AO. Solvent cements for joining Uponor ChlorFIT Schedule 80 Corzan CPVC piping:
1. [bookmark: _Hlk201220831]Cement and primer: 1/2 inch through 8 inch
ab. Solvent cements meet: ASTM F493
ac. Primers meet: ASTM F656.
ad. Installed per: ASTM D2855.
ae. NSF 14 and 61 listed for potable water.
Include subparagraphs below if required for LEED®.
[CPVC solvent cement shall have a VOC content of 490 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).]
[CPVC primer shall have a VOC content of 550 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).]
AP. Mechanical cut groove jointing for Uponor ChlorFIT Schedule 80 Corzan CPVC piping:
1. [bookmark: _Hlk201220999]Cut-groove joints using Victaulic® PGS-300 cut-groove profile shall be used with Victaulic couplings (Style 856, 857, and 858 with Grade P gasket) and the cut-groove for Schedule 80 CPVC pipe shall be cut and the coupling shall be installed per the coupling manufacturers installation instructions. Compatibility of gasket and lubricant materials with CPVC must be confirmed with the coupling manufacturer.
2. Cut-groove joints using the industry standard groove and ASC Gruvlok® couplings for Schedule 80 CPVC pipe shall be cut and the coupling shall be installed per the coupling manufacturers installation instructions. Compatibility of gasket and lubricant materials with CPVC must be confirmed with the coupling manufacturer.
3. Cut-groove joints using the industry standard groove and Shurjoint couplings (models 7705, 7707 or 7706 with Grade E-pw gasket) for Schedule 80 CPVC pipe shall be cut and the coupling shall be installed per the coupling manufacturer’s installation instructions. Compatibility of gasket and lubricant materials with CPVC must be confirmed with the coupling manufacturer.
GENERAL DUTY VALVES
AQ. Manufacturer: Provide general duty valve(s) from the same manufacturer as the piping system.
AR. CPVC Ball Valves: 2 inch to 4 inch.
1. Basis of Design Product: Type 375 CPVC ball valve. GF Building Flow Solutions (Uponor) | 5925 148th St. W. | Apple Valley, MN 55124 | 800-321-4739 | uponor.com.
2. CPVC valves shall be of comparable material to the Corzan CPVC pipe and fittings and supplied by GF Building Flow Solutions (Uponor) and comply with the following requirements:
af. Body Material: Schedule 80 CPVC, cell class 23447 per ASTM D1784.
Pressure rating varies with temperature. Consult detailed product data for more information concerning pressure ratings at elevated temperatures. Do not specify valves that do not meet maximum system working pressures.
ag. Pressure rating (psi): 232 psi at 73°F.
ah. Design: Union type.
Threaded connection pressure ratings are lower than socket. Verify which connection is suitable for the max. working pressure. If threaded connection is acceptable retain, otherwise delete.
ai. Ends: Detachable, socket [and threaded].
aj. Ball and stem:
1) Material: Schedule 80 CPVC.
2) Premium molded smooth.
3) Stem design: Double-O-ring seal, Blow-out proof.
ak. Port: Full.
al. Seats: PTFE with elastomeric backing O-ring.
Delete stem seal material if not required.
am. Stem seals material: EPDM and FKM.
an. Handle: Tee shaped, built-in tool for adjustment of seat carrier.
ao. NSF 61, potable water.
ap. Tested in accordance to ISO 9393.
aq. Designed to ISO 16135 standards.
ar. Manufactured under ISO 9001 for Quality and ISO 14001 for Environmental Management.
AS. PEX-a Ball Valves: 
1. Lead-free (LF) brass full-port brass ball valves 1/2 inch (15 mm) through 2 inch (50 mm) nominal pipe size.
as. Full-port ball valve : two-piece, one ASTM F1960 cold-expansion end, with reinforcing ring and one ASTM F1960 cold-expansion with reinforcing ring, or male threaded end.
at. LF brass valve with a positive stop shoulder.
au. In compliance with 250 CWP, ANSI/NSF 359, ANSI/NSF 372, ANSI/NSF 14/61, cNSF-us-pw_G lead free 0.25% lead maximum, ASTM F1960, ASTM F877 (CAN/CSA B137.5).
2. Lead-free (LF) brass full-port brass ball valves 1/2 inch (15 mm) through 3 inch (80 mm) nominal pipe size.
av. Full-port ball valve : two-piece, one ASTM F1960 cold-expansion end, with reinforcing ring and one female threaded, or copper press end.
aw. LF brass valve with a positive stop shoulder.
ax. In compliance with 250 CWP, ANSI/NSF 359, ANSI/NSF 372, ANSI/NSF 14/61, cNSF-us-pw_G lead free 0.25% lead maximum, ASTM F1960, ASTM F877 (CAN/CSA B137.5).
3. PEX-to-NPSM, lead-free (LF) full-port brass water meter service valve
ay. 3/4 inch PEX x 1 inch NPSM straight and elbow
az. 1 inch PEX x 1-1/4 inch NPSM straight and elbow
ba. Full-port valve: three-piece, ASTM F1960 cold-expansion end with reinforcing ring, with Metal and polypropylene NPSM union nut
bb. In compliance with 250 CWP, ANSI/NSF 359, ANSI/NSF 14/61, cNSF-us-pw_G lead free 0.25% lead maximum, ASTM F1960, ASTM F877 (CAN/CSA B137.5).
4. PEX-to-pump flange, lead-free (LF) full-port ball valves (3/4 inch (20 mm) through 1-1/4 inch (32 mm) nominal pipe size).
bc. Full-port ball valve: two-piece, ASTM F1960 cold-expansion end, with PEX-a reinforcing ring by pump flange end.
bd. LF brass valve with a positive stop shoulder.
be. In compliance with 250 CWP, ANSI/NSF 359, ANSI/NSF 372, ANSI/NSF 14/61, cNSF-us-pw_G lead free 0.25% lead maximum, ASTM F1960, ASTM F877 (CAN/CSA B137.5).
PIPING SPECIALTIES
AT. CPVC Flanges and Flange Kits:
1. Flanges: Uponor ChlorFIT Schedule 80 Corzan CPVC
bf. 150 lbs. bolt pattern per ANSI B16.5.
bg. Socket dimensions per ASTM F439.
bh. Meets ASTM F1970.
bi. Pressure Rating: 150 psi at 73°F.
2. Full-Pressure Flange Kit: Uponor ChlorFIT Schedule 80 Corzan CPVC
bj. Standards:
1) NSF 14.
2) NSF 61.
bk. Pressure rating up to 8 inches: 250 psi at 73°F and 100 psi at 160°F. Install with Uponor ChlorFIT Schedule 80 Corzan CPVC Full Pressure Flange Kit using all components supplied. Any substitution of components, such as a replacement gasket, must comply with the original kit specification.
AU. Transition Fittings:
1. Manufacturers: Provide fittings from the same manufacturer of the piping.
2. Third-party certified to NSF 14 and ASTM F1960 cold expansion with PEX reinforcing ring and shall comply with ASTM F876 and ASTM F877, 1/2 inch through 3 inch nominal pipe size fittings manufactured from the following material types:
3. One-piece Lead free (LF) brass fitting with one ASTM F1960 cold-expansion end, with reinforcing ring and one male or female threaded, copper sweat, ASME B16.51 copper press, CSA B242-05 grooved iron pipe size (IPS) or copper tube size (CTS) end.
4. One-piece thermoplastic fitting with one ASTM D2846 CTS spigot or socket end and one ASTM F1960 cold-expansion end, with reinforcing ring.
5. Two-piece LF brass fitting with one ASTM F1960 cold-expansion end, with reinforcing ring and one steel flange conforming to ASME B16.5 end.
6. Two-piece fitting with one ASTM F1960 cold-expansion end, with reinforcing ring and one NPSM union thread end.
7. Uponor ChlorFIT Schedule 80 Corzan CPVC with one ASTM F439 schedule 80 solvent socket or spigot end by lead-free (LF) brass ASTM F1960 cold-expansion end with PEX-a reinforcing cold-expansion ring.
AV. Pipe Support Brackets and Suspension Clamps
1. Provide pipe support brackets and pipe suspension clamps for CPVC IPS piping compatible with Corzan CPVC compounds.
2. [bookmark: _Hlk201222730]PEX-a Pipe Support: 9 feet length 23-gauge Type B galvanized steel support channel with UV resistant cable ties rated to at least 150 lbs. Increases hanger spacing from 32 inches or 48 inches to 8 feet per ICC PMG-1006. Meets ASTM E84 for use with PEX uninsulated.
EXECUTION
EXAMINATION
AW. Site Inspection: 
1. Examine premises and understand the conditions which may affect performance of work of this Division before submitting proposals for this work. 
2. No subsequent allowance for time or money will be considered for any consequence related to failure to examine site conditions. 
AX. Drawings: Plumbing drawings show general arrangement of piping system and components and do not attempt to show complete details of building construction which affect installation. The Contractor shall refer to full set of contract drawings by all disciplines for additional building detail which affect installation of this Division’s scope of work.
1. Follow plumbing drawings as closely as actual building construction and work of other trades will permit.
2. No extra payments will be allowed where piping must be offset to avoid other work or where minor changes are necessary to facilitate installation.
3. Everything shown on the plumbing drawings shall be the responsibility of Plumbing Contractor unless specifically noted otherwise.
4. Consider architectural and structural drawings part of this work insofar as these drawings furnish information relating to design and construction of building.
5. These drawings take precedence over mechanical drawings.
6. Drawings may not indicate all offsets, fittings, and accessories which may be required to properly install completed work. 
7. Investigate structural and finish conditions affecting this work and arrange work accordingly, providing such fittings, valves, and accessories required to meet project conditions.
8. Do not scale drawings for locations of equipment or piping. Refer to large-scale dimensioned drawings for exact locations.
9. Rough-in for water-supply: Verify locations, pipe, and connection.
10. Ensure walls, chases, and partitions are of an adequate thickness, free area, and of constructed materials suitable for plumbing routing, support, and fixture installation.
AY. Site Constraints: Ensure that items to be provided fit space available. Make necessary field measurements to ascertain space requirements including those for connections and furnish and install equipment of size and shape so final installation shall suit true intent and meaning of Contract Documents.
1. If approval is received to use other than specified items, responsibility for specified capacities and insuring that items to be furnished will fit space available lies with this Division.
2. If non-specified equipment is used and it will not fit jobsite conditions, this Contractor assumes responsibility for replacement with items named in Contract Documents.
AZ. Fixture and Valve Interiors: Clean and free of foreign matter, and corrosion. Remove packing used to prevent disc movement.
1. Operate valves from fully open to fully closed positions.
2. Verify guides and seats are clean and free of foreign matter, and corrosion.
BA. Threads on Valves Fittings and Fixtures: Inspect valve and mating pipe for form and cleanliness.
BB. Mating Flange Faces: Inspect for conditions that may cause leaking.
1. Bolting: Proper size, length, and material.
2. Gaskets: Proper size and material composition suitable for application; defect and damage free.
BC. Replace defective fixtures and valves with new product.
BD. Do not proceed until unsatisfactory conditions have been corrected.
SERVICE ENTRANCE
Edit below to suit project requirements.
BE. Extend water distribution piping to connect to water service piping indicated for service entrance to building. Water service piping is specified in a separate Division.
BF. Install sleeve and caulk at penetration through building floor for watertight installation.
BG. Install shutoff valve and <Insert additional components required> at service entrance.
BH. Install Uponor ChlorFIT Schedule 80 Corzan CPVC pipe below ground inside building and five (5) feet outside the building. Restrain joints under building slab per manufacturer’s recommendations.
1. Install continuous underground detector tape for piping below finished grade five (5) feet outside of the building.
bl. See relevant sections in Division 31 for detector tape specification.
PIPING SCHEDULE
BI. Below-ground water distribution pipe and fittings – 8 inch and smaller:
1. Uponor ChlorFIT Schedule 80 Corzan CPVC pipe and fittings, NPS 8 inch and smaller with solvent welded joints.
2. Uponor AquaPEX piping 3 inch and smaller with engineered polymer (EP) or lead-free brass ASTM F1960 cold-expansion fittings. Protect all slab penetrations.
3. Uponor Pre-insulated AquaPEX piping: NPS 2 inch and smaller with engineered polymer (EP) or lead-free brass ASTM F1960 cold-expansion fittings. Protect all slab penetrations. Not exposed to groundwater.

BJ. Within slabs water-distribution pipe and fittings – 8 inch (800 mm) and smaller:
1. Uponor ChlorFIT Schedule 80 Corzan CPVC pipe and fittings, NPS 8 inch (800 mm) and smaller with solvent welded joints.
2. Uponor AquaPEX piping 3 inch (80 mm) and smaller. No joints or fittings shall be installed within slab. Protect all slab penetrations.
3. Uponor Pre-insulated AquaPEX piping: NPS 2 inch (50 mm) and smaller No joints or fittings shall be installed within slab. Protect all slab penetrations. Not exposed to groundwater.
4. Pre-sleeved PEX-a piping: NPS 1/2 inch (15 mm) and 3/4 inch (20 mm) No joints or fittings shall be installed within slab. Protect all slab penetrations.
BK. Aboveground water-distribution pipe and fittings – 8 inch and smaller:
1. Uponor ChlorFIT Schedule 80 Corzan CPVC pipe and fittings NPS 8 inch and smaller with the following joints:
bm. Socket fittings with solvent weld
bn. Threaded adapter fittings
bo. Mechanical cut groove
bp. Corzan CPVC to PEX-a F1960 transitions
bq. Flange connections
2. Uponor AquaPEX piping NPS 3 inch and smaller with engineered polymer (EP) or lead-free brass ASTM F1960 cold-expansion fittings.
3. Uponor Pre-insulated AquaPEX piping: NPS 2 inch and smaller with engineered polymer (EP) or lead-free brass ASTM F1960 cold-expansion fittings.
VALVE SCHEDULE
BL. Drawings indicate valve types to be used. Where specific valve types are not indicated, the following requirements apply:
[bookmark: _Hlk198646287]Add additional valve uses below for uses such as drain valves and sectional valves to meet project requirements.
1. Shutoff Duty: 
br. Install Schedule 80 CPVC ball valve for piping 2 inch to 4 inch. Install Schedule 80 CPVC butterfly or ball valves with socket or flanged ends meeting maximum system working pressure requirements for piping 4 inch to 8 inch.
bs. Install ProPEX ball valve for piping 1/2 inch to 2 inch. Install butterfly or transition ball valves for 3 inch piping.
2. Balancing/Throttling: Install Schedule 80 ball valve for piping 2 inch to 4 inch. Install Schedule 80 butterfly or ball valves with socket or flanged ends meeting maximum system working pressure requirements for piping 4 inch to 8 inch.
PIPING INSTALLATION
BM. Prior to installation, all personnel shall be trained by the manufacturer or manufacturer’s authorized representative. Install Uponor ChlorFIT Schedule 80 Corzan CPVC pipe and fittings and Uponor AquaPEX pipe and fittings in accordance with manufacturer’s instructions including:
1. [bookmark: _Hlk201222800]Uponor PEX Piping Systems Design and Installation Manual (PDIM), current edition.
2. Uponor PEX Piping Systems Installation Guide, current edition.
3. Uponor ChlorFIT Schedule 80 Corzan CPVC Solvent Weld Instruction Sheet, current edition.
4. Uponor ChlorFIT Schedule 80 Corzan CPVC Piping Systems Design and Installation Manual, current edition.
BN. PEX shall not be installed in areas within five feet of a UV light source, such as LED and fluorescent light fixtures or other UV-generating devices.
BO. White PEX shall not be installed outdoors where it is exposed to direct sunlight for more than one month; red or blue PEX shall not be installed outdoors where it is exposed to direct sunlight for more than six months.
BP. PEX piping shall be installed per ASTM E84 requirements for plenum applications. 
BQ. Install PEX-a Pipe Support and provide all required hangers and supporting strapping as required by manufacturer to provide a code compliant installation.
BR. Install PEX piping in straight runs free of sags and kinks and provide bend supports at all 1/2 inch and 3/4 inch drops. 
BS. All PEX piping penetrations through wall plates shall be protected or shielded as required to prevent damage to piping.
BT. PEX tubing passing through metal studs shall use grommets or sleeves at the penetration.
BU. Install PEX piping from the multiport tee or manifold to each fixture as a home run. 
BV. Install PEX-a Pipe Support, fixed anchor points, and hangers in compliance with the Uponor PEX Piping Systems Design and Installation Manual (PDIM), current edition, and the Uponor PEX Piping Systems Installation Guide, current edition, to minimize expansion and contraction.
BW. Install PEX piping at each fixture with out-of-the-wall support bracket to secure piping and prevent excess movement when water stops or shut valves are operated.
BX. Install all PEX manifolds centered in access panels to permit servicing.


BY. Install Uponor ChlorFIT Schedule 80 Corzan CPVC pipe, valves, fittings, and components of comparable pressure ratings. Do not exceed maximum pressures of lowest-rated component. Do not install or join components that do not meet system working pressure requirements.
BZ. Stress associated with expansion and contraction of piping systems shall be assessed and compensated for by the Contractor per plumbing drawings, details, and manufacturer’s recommendations.
CA. Install fittings for changes in direction and branch connections.
CB. Install piping to allow ready access to valves, unions, piping specialties, starters, motors, control components, and to clear openings of doors and access panels.
CC. Maintain fire-rated integrity where pipes pass through fire-rated walls, partitions, ceiling, and floors with sealers and materials chemically compatible with CPVC compounds.
CD. Install sleeve for piping penetrations per requirements for sleeves specified in [Division 22] <Insert Section number> “Sleeves and Sleeve Seals for Plumbing Piping.” Provide caulk, sleeves, mechanical sleeve seals, sealers, etc. used for penetrations that are chemically compatible with Corzan CPVC compounds.
[bookmark: _Hlk198646362]**NOTE TO SPECIFER** Delete the following paragraph if not required.
CE. PEX-a Below-ground and in-slab installation
1. Install PEX piping system in compliance with the Uponor PEX Piping Systems Design and Installation Manual (PDIM), current edition, and the Uponor PEX Piping Systems Installation Guide, current edition.
2. White PEX shall not be installed outdoors where it is exposed to direct sunlight for more than one month; red or blue PEX shall not be installed outdoors where it is exposed to direct sunlight for more than six months.
3. Install support strapping as required by manufacturer to provide a code-compliant installation.
4. Install PEX piping free of kinks.
5. PEX piping penetrations through slabs shall be protected by PEX stand-up brackets or PVC bend supports to prevent damage to piping.
6. Install PEX piping from the manifold as a home run. No joints shall be installed in the slab.
7. Insulation shall not be exposed to groundwater.
8. The piping system will be installed with the fewest number of underground joints as possible.
**NOTE TO SPECIFER** Delete the following paragraph if not required.
CF. Backfill
1. The piping system will be backfilled with clean sand material.
2. Minimum vertical distance from the bottom of the tubing to the trench floor is 4 inches (100 mm).
3. Minimum lateral distance from the side of the tubing to the trench wall is 6 inches (150 mm).
4. Install a minimum of 12 inches (300 mm) of clean fill over the top of the piping.
5. The balance of the trench can be backfilled with native soil void of stone greater than 2 inches (50m) in diameter.
CG. Conceal piping in walls, pipe chases, utility spaces, above ceilings, below grade or floors, unless indicated to be exposed to view.
CH. Diagonal pipe runs are prohibited. Install horizontal piping as high as possible, parallel, and perpendicular to structure. Install vertical piping tight to columns or walls.
CI. Sagging or bending is only permitted in accordance with manufacturer’s recommendations if allowed by local code and authority having jurisdiction requirements.
CJ. Install continuous underground detector tape for piping below slab-on-grade inside the building.
1. See relevant sections in [Division 22] <Insert Section number> “Identification for Plumbing Piping and Equipment.”
CK. Provide seismic restraints on piping where required by local code and authority having jurisdiction.
CL. Close pipe openings with caps or plugs during installation. Cover fixtures and equipment and protect against dirt, or damage caused by water, chemical, or accident.
CM. Remove lubricating or cutting oils, or other materials incompatible with Corzan CPVC compounds, immediately from CPVC pipe. Uponor ChlorFIT Schedule 80 Corzan CPVC pipe that shows staining or surface deflection from absorbing lubricating or cutting oils or other materials incompatible with Corzan CPVC compounds shall be cut out and replaced.
CN. Protect completed work, work underway, and materials against loss or damage. 
VALVE INSTALLATION
CO. Install products in accordance with manufacturer's instructions, approved submittals, and in proper relationship with adjacent construction.
1. Valves in horizontal piping to have stems at or above pipe center.
2. Valves to be positioned allowing full stem movement.
3. Valves with threaded connections to have unions at each piece of equipment.
bt. Arrange to allow easy access, service, maintenance, and equipment removal without system shutdown. Provide separate support where necessary.
4. Valve tags and signage:
bu. Comply with Division 22 “Identification for Plumbing Piping and Equipment” for valve tags, schedules, and signs on surfaces concealing valves.
CP. Install shutoff valves on supply on each branch and to each fixture connected to domestic-water piping. Install valves in an easily accessible location.
JOINT CONSTRUCTION
CQ. Install pipe joints per manufacturer's written instructions.
CR. CPVC Tapered Socket Joints
1. Cut, deburr, and solvent weld all joints per ASTM D2855 and manufacturer’s written instructions.
CS. CPVC Flanges and Flange Kits
1. Install flanges per manufacturer’s instructions.
CT. CPVC Transition Fittings Installation
1. Install transition fittings at joints of dissimilar piping and in accordance with manufacturer’s written instructions.
2. Transition adapters aboveground water distribution piping:
bv. Corzan CPVC to PEX F1960 Transition Fitting – 3 inch and smaller:
1) Uponor ChlorFIT Schedule 80 Corzan CPVC socket or spigot to Uponor ProPEX lead-free (LF) brass ASTM F1960 cold expansion
CU. PEX-a connections:
1. Use manufacturer-recommended cold-expansion ProPEX tool for ASTM F1960 connections.
HANGERS AND SUPPORTS
CV. Install hanger and supports for CPVC pipe, valves, and fittings per manufacturer’s recommendations and in accordance with code requirements.
CW. Provide pipe support brackets and pipe suspension clamps for CPVC IPS piping installation in chases, at rough-in for individual fixtures, stud penetrations, and flush valve wall-mounted water closets.
CX. PEX-a hangers and supports.
1. Horizontal PEX-a piping: Install supports suitable for PEX-a piping in compliance with local codes and the Uponor Piping Systems Installation Guide, current edition.
bw. Support 1-1/2 inch and smaller fittings within 12 inches (0.3 m).
bx. Support 1-1/4 – 2 inch ball valves within 18 inches.
by. Support 2-1/2 – 3 inch butterfly valves within 7 inches.
CY. The following is a schedule of maximum spacing for hangers and supports for all PEX-a piping, unless otherwise indicated or required.
	Nominal Pipe Size
	Maximum Horizontal Spacing
	Maximum Vertical Spacing

	
	IPC/IMC/UPC/UMC
	IPC/IMC
	UPC/UMC

	
	
	
	
	

	PEX Pipe 1 Inch and Smaller
	32 inches*
	10 feet**
	Base and each floor; provide mid-story guides
	

	
	
	
	
	

	PEX Pipe 1-1/4 Inch and Smaller
	4 feet*
	
	
	

	
	
	
	
	


*Per ICC PMG-1006, the above maximum hanger spacing requirements may be extended with the use of a continuous support channel such as Uponor PEX-a Pipe Support.
**For sizes 2 inch and smaller, a guide shall be installed midway between required vertical supports. Such guide shall prevent pipe movement in a direction perpendicular to the axis of the pipe.


CZ. The following is a schedule of maximum spacing for hangers and supports for all PEX-a piping using PEX-a pipe support, unless otherwise indicated or required.

	Nominal Pipe Size
	System Type
	Maximum Support Spacing with PEX-a Pipe Support
	Fixed Points

	
	
	
	
	

	PEX Pipe 3 Inch and Smaller
	Delta T less than or equal to 40°F (22.2°C) (e.g., domestic cold water; chilled water)
	8 feet (2.4 m); clamps not required
	Not required
	

	
	
	
	
	

	
	ΔT greater than 40°F (22.2°C) 
(e.g., domestic hot water; domestic hot-water return; heating hot water)
	8 feet (2.4 m) with clamps every 32 feet (9.7 m) max.
	See table below
	

	
	
	
	
	


DA. The following is a schedule of fixed anchor points.
	Length of Straight Piping Run
	Number of Fixed Points*
	Fixed Point Spacing

	0 - 63 ft. (0 - 19.2 m)
	0
	N/A

	64 - 128 ft. (19.5 - 39 m)
	1
	Closest support with clamps to center

	129 - 192 ft. (39 - 58.5 m)
	2
	Min. 64 ft. (19.5 m) apart

	193 - 256 ft. (58.8 - 78 m)
	3
	

	257 - 320 ft. (78.3 - 97.5 m)
	4
	


*Pipes 1 inch and smaller do not require fixed points.
DB. ASTM E84 installation requirements for plenums.
1. PEX tubing shall be listed to a maximum 25 flame spread and maximum of 50 smoke developed per the requirements of ASTM E84.
bz. Nominal pipe sizes 1/2 inch and 3/4 inch: Adjacent pipe runs shall be located at least 18 inches apart.
ca. Nominal pipe sizes 3 inch and smaller supported with Uponor PEX-a Pipe Support: Pipe of fitting sections without PEX-a Pipe Support must be covered with a rated insulation per Table 3-5. There is no minimum length of PEX-a Pipe Support segments.
cb. Nominal pipe 3 inch and smaller with 1/2 inch insulation: 1/2 inch minimum thickness insulation as specified in .
ADJUSTING AND CLEANING
Edit requirements below where local AHJ requirements vary from these requirements.
DC. Flush and disinfect new piping systems [and parts of existing systems that have been altered, extended, or repaired] prior to use. Ensure all chemicals used are compatible with piping system being installed.
DD. Use the flushing and disinfecting procedures described by the authority having jurisdiction or, in case a method is not prescribed by that authority, the procedure described in AWWA C651 or as described as follows:
1. Fill system with water containing a minimum of 50 ppm of chlorine.
cc. Let stand for twenty-four hours.
2. Fill system with water containing a minimum of 200 ppm of chlorine.
cd. Let stand for three hours.
3. Flush system with potable water until no chlorine remains in system.
ce. Submit water samples to authorities having jurisdiction for testing.
4. Repeat procedure if biological examination shows evidence of contamination.
DE. PEX-a water system disinfection
1. Uponor AquaPEX piping should be disinfected in accordance with Uponor Disinfection Guidelines or local codes. 
2. Use non-petroleum-based cleaners
3. Not exceed a pH of 11
4. Have water temperatures less than 140°F (60°C) 
5. Use a chlorine solution of 50 parts per million (ppm) for 24 hours or 200 ppm for three hours for disinfection.
6. To prevent reduced service life of system components, disinfection solutions should not stand in the system longer than 72 hours per Uponor Disinfection Guidelines. Flush the system with potable water after disinfection.
DF. Contractor shall cooperate in maintaining reasonably clean premises at all times. Prior to final inspection Contractor shall:
1. Clean material and equipment installed under this Division.
2. Replace damaged fixtures, fittings, and controls.
3. Remove paint spots, dirt, and debris. Repair damaged finish to match original finish.
4. Clean fixtures, according to manufacturer's written instructions.
DG. Do not use newly installed work for temporary facilities without written approval by Owner.
DH. Reports: Prepare flushing and disinfecting, and testing reports signed by the authority having jurisdiction and turn over to the Architect upon completion of the project.
FIELD QUALITY CONTROL
Edit testing requirements below where code requirements vary from these requirements.
DI. Do not enclose, cover, or put into operation the water distribution piping system until it has been inspected and approved by the authority having jurisdiction.
DJ. Test per authority having jurisdiction to a maximum pressure of the lowest pressure-rated appurtenance in the system. 
DK. CPVC Piping Tests: After the piping system has been given sufficient time to cure per the manufacturer’s recommendations fill and pressurize pipeline to test pressure a minimum of 24 hours before testing.
1. Use potable water only.
DL. Pressure testing PEX pipe and fittings: Pressure test PEX-a piping systems in accordance with local code and manufacturer’s requirements. 
1. System flushing, pressure testing and system conditioning procedure:
2. Hydrostatic pressure testing shall be completed in accordance with local codes and the Uponor PEX Piping Systems Design and Installation Manual (PDIM), current edition.
3. Leave joints uninsulated and exposed for the duration of the test.
4. Flush the domestic water system with ambient temperature, clean, potable water unless there is a risk of damage due to freezing.
5. After completing each hydrostatic leak testing procedure, drain the system until empty.
6. If testing with compressed air, do not exceed 120 psi. 
DM. CPVC Hydrostatic Tests, Single-Wall Pressure Piping:
1. Test Pressure: 1.5 times the working pressure up to the maximum pressure of the lowest-pressure-rated appurtenance in the system. 
cf. NEVER exceed the maximum rated pressure of the lowest-rated appurtenance in the system.
cg. NEVER test pipe, fittings, and valves with compressed air or other gases. 
ch. NEVER test with a combination of compressed gases or air with water or fluids.
ci. Fully inspect installed piping for evidence of mechanical abuse and/or suspect joints.
cj. Split system into test sections not exceeding 1,000 feet.
ck. Slowly fill the pipe section with water at a velocity of 1.0 feet per second or less.
cl. Evacuate any entrapped air from the high points in the system.
cm. Allow a minimum of 1 hour for temperature equilibrium to be achieved in test section before pressurizing.
cn. Visually check test section for leaks. If clear, check for and remove any remaining air and increase pressure up to 50 psi.
co. Leave section pressurized for 10 minutes.
1) If pressure decays, inspect for leaks.
2) If the pressure remains constant, slowly increase the hydrostatic pressure to 1.5 times the nominal working pressure up to the maximum pressure of the lowest-pressure-rated appurtenance in the system.
cp. Leave the section pressurized for a period not exceeding 1 hour. During this time, the pressure should remain constant.
1) If there is a significant drop in static pressure or extended times are required to achieve pressure, either joint leakage has occurred, or air remains in the line.
a) Inspect for leakage. If none is apparent, reduce the pressure and check for trapped air.
b) Remove trapped air before further testing.
c) Repair joint leaks and allow solvent welded joints to fully cure fully before repressurizing.
FIELD QUALITY ASSURANCE
DN. Installing contractor shall schedule training session with the Uponor ChlorFIT Schedule 80 Corzan CPVC manufacturer for all workers that will install or handle the Uponor ChlorFIT Schedule 80 Corzan CPVC piping systems.
DO. Uponor ChlorFIT Schedule 80 Corzan CPVC piping manufacturer or manufacturer’s authorized representative shall provide training to workers by a factory certified installation trainer without additional cost to Owner and shall provide a certification letter stating the date, time, and location of the training. Manufacturer shall provide a certificate of completion to each worker who successfully completed the factory certified installation training. Contractor shall keep each worker’s certificate of completion on site at all times.
DP. Workers performing solvent welding of Uponor ChlorFIT Schedule 80 Corzan CPVC joints shall initial each joint with a permanent-ink marker. Initials shall be block letters with a minimum height of 1/4 inch.
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