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SECTION 33 11 13.23
Plastic Public Water Utility Distribution Piping
PART  1   – GENERAL
SECTION INCLUDES
**NOTE TO SPECIFIER** Delete system type that are not required.  The information below is intended for inclusion the Plastic Public Water Utility Distribution Piping Specification.
Plastic public water utility distribution piping and fittings for the following applications:
Plastic public water utility distribution piping
RELATED SECTIONS
**NOTE TO SPECIFIER** Delete any sections below not relevant to this project; add others as required
Section 22 11 13 — Facility Water Distribution Piping
REFERENCES
ASTM International (ASTM)
ASTM F876 Standard Specification for Crosslinked Polyethylene (PEX) Tubing.
ASTM F877 Standard Specification for Crosslinked Polyethylene (PEX) Plastic Hot- and Cold-Water Distribution Systems.
ASTM F1960 Standard Specification for Cold Expansion Fittings with PEX Reinforcing Rings for Use with Crosslinked Polyethylene (PEX) Tubing.
ASTM F2023 Standard Test Method for Evaluating the Oxidative Resistance of Crosslinked Polyethylene (PEX) Pipe, Tubing and Systems to Hot Chlorinated Water.
ASTM F2657 Standard Test Method for Outdoor Weathering Exposure of Crosslinked Polyethylene (PEX) Tubing.
American Water Works Association
AWWA C904 Standard for Crosslinked Polyethylene (PEX) Pressure Pipe, 1/2 inch through 3 inch, for Water Service.
AWWA C800 Standard for Underground Service Line Valves and Fittings.
American National Standards Institute (ANSI)/National Sanitation Foundation (NSF)
ANSI/NSF Standard 14 Plastics Piping System Components and Related Materials.
ANSI/NSF Standard 61 Drinking Water System Components – Health Effects.


Canadian Standards Association (CSA)
CAN/CSA B137.5 Crosslinked Polyethylene (PEX) Tubing Systems for Pressure Applications.
Uponor Inc.
Uponor PEX Piping Systems Installation Guide, current edition.
Uponor PEX Piping Systems Design and Installation Manual, current edition. 
SUBMITTALS
Submit under provisions of Section 01 30 00 — Administrative Requirements.
Product data: Provide manufacturer's product submittal data.
Shop drawings: Provide installation drawings indicating piping layout, size dimension by installation segment, vault locations, support fixtures and schedules with all details required for installation of the system.
Quality assurance/control submittals
Test reports: Upon request, submit test reports from recognized testing laboratories.
Submit the following documentation.
Manufacturer's certificate stating that products comply with specified requirements.
Manufacturer's flow schedule for the distribution system.
Documentation that the installer is trained to install the manufacturer's products
Closeout submittals: Submit the following documents.
Warranty documents specified herein.
Operation and maintenance data.
Manufacturer's field reports specified herein.
Final as-built piping layout drawing.
QUALITY ASSURANCE
Installer qualifications: Installer shall have successfully completed the Uponor Piping Systems Training Course and is able to provide proof/verification. Course shall be conducted by the manufacturer or a manufacturer's representative.
Regulatory requirements and approvals: Ensure the piping distribution system complies with all applicable codes and regulations.
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.
If PEX 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 sizing or design shall not be permitted.
**NOTE TO SPECIFIER** Retain paragraph below if pre-installation meeting is required.
Pre-installation meetings:
Verify project requirements, excavation conditions, system performance requirements, manufacturer's installation instructions and warranty requirements.
Review project construction timeline to ensure compliance or discuss modifications as required.
Interface with other trade representatives to verify areas of responsibility.
Establish the frequency and construction phase the project engineer intends for site visits and inspections by the tubing manufacturer's representative.
DELIVERY, STORAGE AND HANDLING
General: Comply with Division 1 Product Requirement Section.
Ordering: Comply with manufacturer's ordering instructions and lead-time requirements to avoid construction delays.
Delivery: Deliver materials in manufacturer's original, unopened, undamaged containers with identification labels intact.
Storage and protection: Store materials protected from exposure to harmful environmental conditions and at temperature and humidity conditions recommended by the manufacturer.
Store PEX piping in cartons or under cover to avoid dirt or foreign material from entering the piping.
Do not expose PEX tubing to direct sunlight for more than one year. If construction delays are encountered, cover the tubing to prevent exposure to direct sunlight.
Store piping on a flat surface to prevent unwanted deformation. 
WARRANTY
Project warranty: Refer to Conditions of the Contract for project warranty provisions.
Manufacturer's warranty: PEX-a 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.
PART  2   – PRODUCTS
MANUFACTURERS
Acceptable manufacturer: Uponor, located at: 5925 148th St. W.; Apple Valley, MN, 55124; toll-free: 800-321-4739; tel: 952-891-2000; 
email: NAspecifications@uponor.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.
Substitutions: Not permitted.
Requests for substitutions will be considered in accordance with provisions of Section 01 60 00 — Product Requirements.
PLASTIC PUBLIC WATER UTILITY DISTRIBUTION PIPING AND FITTINGS
A.  Performance requirements: 
1.  PEX-a piping and fittings shall meet the following pressure and temperature ratings per ASTM F876:
a.  200 degrees F (93 degrees C) at 80 psi (551 kPa).
b.  180 degrees F (82 degrees C) at 100 psi (689 kPa).
c.  73 degrees F (23 degrees C) at 160 psi (1,102 kPa).
1)  PEX-a water service pipe shall be required to demonstrate ability to satisfy the performance requirements of section F.7 of PPI TR-3 for PE materials in order to apply a 0.63 design factor resulting in a 200 psi pressure rating at 73°F (23°C).
2.  PEX-a piping and fittings shall be tested for compliance by an independent third-party agency.
3.  Minimum bend radius (cold bending): Six times the outside diameter.
4.  PEX-a piping shall be tested to comply with the 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. 
a.  PEX-a piping and tubing material designation codes shall be PEX 5306.
1)  The pipe has been tested and proven to resist the damaging effects of UV for up to 12 months.
5.  Pipe shall be approved by manufacturer to be repaired using hot air, if kinked in the field.
6.  Pipe shall have blue coating made from UV-resistant materials.
7.  Thermal conductivity shall be 0.219 Btu/(hr•ft•°F).
8.  Coefficient of linear expansion shall be 9.2*10-5 in/in•°F.
9.  Modulus of elasticity shall be 91,350 psi.
B.  Piping:
1.  Uponor ServicePEX™ 
1. PEX-a (Engel-method crosslinked polyethylene), ASTM F876 and F877 (CAN/CSA-B137.5), SDR 9, CTS, 1/2 inch (16mm) through 2 inch (50mm) nominal pipe size.
C.  Fittings:
1.  Uponor ProPEX®
a.  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.
b.  Reinforcing cold-expansion rings shall be manufactured from the same source as PEX-a piping manufacturer and marked “F1960”.


2.  Compression Joints
a.  Manufactured in accordance with AWWA C800
b.  Used with stainless steel or plastic inserts
TRANSITION FITTINGS
PEX-to-metal transition fittings:
Manufacturers: Provide fittings from the same manufacturer of the piping.
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:
PEX-a to thread transition: One-piece Lead free (LF) brass fitting with male or female threaded adapter and ASTM F 1960 cold-expansion end, with PEX-a reinforcing cold-expansion ring.
PEX-a to copper sweat transition: One-piece lead free (LF) brass fitting with sweat adapter and ASTM F 1960 cold-expansion end, with PEX-a reinforcing cold-expansion ring.
PEX-a to copper press transition: One-piece lead free (LF) brass fitting with one ASME B16.51 copper press end and one ASTM F1960 cold-expansion end, with PEX-a reinforcing cold-expansion ring.
PEX-a to flange transition: Two-piece fitting with one steel flange conforming to ASME B 16.5 and one lead free (LF) brass adapter conforming to ASTM F1960.
PEX-a to groove transition: One-piece lead free (LF) brass fitting with one CSA B242-05 groove end in either iron pipe size (IPS) or copper tube size (CTS) and one ASTM F1960 cold-expansion end, with PEX-a reinforcing cold-expansion ring.
PEX-a to water meter transition: Two-piece fitting with one NPSM union thread and one ASTM F 1960 cold-expansion end, with PEX-a reinforcing cold-expansion ring.
PEX-to-thermoplastic transition fittings:
PEX-a to CPVC transition: Thermoplastic fitting with one spigot or socket end and one ASTM F1960 cold-expansion end, with PEX-a reinforcing cold-expansion ring.
PART  3   – EXECUTION
EXAMINATION
Site verification of conditions: Verify that site conditions are acceptable for installation of the plastic public water utility distribution piping. Do not proceed with installation until unacceptable conditions are corrected.
INSTALLATION
Install plastic public water utility distribution piping according to approved shop drawings and coordination drawings.
Comply with manufacturer's product data, including product technical bulletins, installation instructions and design drawings, including the following.
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.
PEX shall not be installed outdoors where it is exposed to direct sunlight for more than one year.
Below-ground and in-slab installation
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.
PEX shall not be installed outdoors where it is exposed to direct sunlight for more than one year.
Install PEX piping free of kinks.
PEX piping penetrations through slabs shall be protected by PEX stand-up brackets or PVC bend supports to prevent damage to piping.
Insulation shall not be exposed to groundwater.
The piping system will be installed with the fewest number of underground joints as possible.
Backfill
The piping system will be backfilled with clean sand material.
Minimum vertical distance from the bottom of the tubing to the trench floor is 4 inches (100 mm).
Minimum lateral distance from the side of the tubing to the trench wall is 6 inches (150 mm).
Install a minimum of 12 inches (300 mm) of clean fill over the top of the piping.
The balance of the trench can be backfilled with native soil void of stone greater than 2 inches (50m) in diameter.
Comply with manufacturer’s product data, including product technical bulletins, installation instructions, and design drawings, including the following:
Uponor PEX Piping Systems Installation Guide, current edition.
Uponor PEX Piping Systems Design and Installation Manual, current edition.
Pipe joint construction
PEX-a connections:
Install per manufacturer's recommendations. 
Use manufacturer-recommended cold-expansion ProPEX tool for ASTM F1960 connections.
FIELD QUALITY CONTROL
Pressure testing PEX pipe and fittings: Pressure test PEX-a piping systems in accordance with local code and manufacturer’s requirements. 
System flushing, pressure testing and system conditioning procedure:
Hydrostatic pressure testing shall be completed in accordance with local codes and the Uponor PEX Piping Systems Design and Installation Manual (PDIM), current edition.
Leave joints uninsulated and exposed for the duration of the test.
Flush the plastic public water utility distribution system with ambient temperature, clean, potable water unless there is a risk of damage due to freezing.
After completing each hydrostatic leak testing procedure, drain the system until empty.
If testing with compressed air, do not exceed 120 psi. 
CLEANING 
Remove temporary coverings and protection of adjacent work areas.
Repair or replace damaged installed products.
Clean the installed products in accordance with manufacturer's instructions prior to Owner's acceptance.
Water system disinfection
Uponor ServicePEX piping should be disinfected in accordance with Uponor Disinfection Guidelines or local codes. 
Use non-petroleum-based cleaners
Not exceed a pH of 11
Have water temperatures less than 140°F (60°C) 
Use a chlorine solution of 50 parts per million (ppm) for 24 hours or 200 ppm for three hours for disinfection.
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.
PROTECTION
Protect installed work from damage caused by subsequent construction activity on the site.
END OF SECTION
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