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	PART 1 - GENERAL


	

	1.1  SUMMARY OF WORK
  



	.1 
Section Includes: 

.1 
Sustainable requirements for contractor verification. 

.1 
Submit as required in section 01 47 13 – LEED Requirements.
.2 
Domestic Water Piping: 

.1 
Pipe Components. 

.2 
Joint and Fitting Components. 

.3 
Unions and Flanges. 

.4 
Valves. 

.3 
Fixtures: 

.1 
Hose Bibs. 

.2 
Drain Valves. 

.3 
Water Hammer Arresters. 

.4 
Equipment: 

.1 
In-Line Circulator Pumps. 

.2 
Domestic Hot Water Storage Tanks. 

.3 
Domestic Hot Water Heaters. 



	1.2  RELATED SECTIONS
	.1
Section 01 33 00 – Submittal Procedures. 
.2
Section 01 47 13 – LEED Requirements. 

.3
Section 01 74 11 – Cleaning.

.4 
Section 01 74 19 – Construction Waste Management and Disposal. 

.5
Section 01 78 00 – Closeout Submittals.

.6
Section 01 91 13 – General Commissioning (Cx) Requirements.

.7
Section 21 12 01 – Standpipe & Hose Systems.

.8
Section 21 13 01 – Sprinkler Systems.

.9 
Section 22 42 00 – Plumbing Fixtures. 



	1.3  REFERENCES
  



	.1 
American Society of Mechanical Engineers (ASME). 

.1 
ASME B16.18-2001, Cast Copper Alloy Solder Joint Pressure Fittings. 

.2 
ASME B16.22-2001, Wrought Copper and Copper Alloy Solder Joint Pressure Fittings. 

.3 
ANSI/ASME BPVC-2007 - BPVC Section IX - Welding and Brazing Qualifications. 

.2 
American Society for Testing and Materials International, (ASTM). 

.1 
ASTM B32-08, Standard Specification for Solder Metal. 

.2 
ASTM B88-09, Standard Specification for Seamless Copper Water Tube. 

.3 
ASTM B664-90(2006), Standard Specification for 80% Silver-20% Graphite Sliding Contact Material. 

.4 
ASTM C547-07e1, Standard Specification for Mineral Fiber Pipe Insulation. 

.5 
ASTM D2846/D2846M-09be1, Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Hot- and Cold-Water Distribution Systems. 

.6 
ASTM F437-09, Standard Specification for Threaded Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe Fittings, Schedule 80. 

.7 
ASTM F438-09, Standard Specification for Socket-Type Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe Fittings, Schedule 40. 

.8 
ASTM F439-09, Standard Specification for Socket-Type Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe Fittings, Schedule 80. 

.9 
ASTM F441/F441M-09, Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe, Schedules 40 and 80. 
.10
ASTM-F493-10, “Standard Specification for Solvent Cements for Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe and Fittings. 
.11 
ASTM F877-07, Standard Specification for Crosslinked Polyethylene (PEX) Plastic Hot- and Cold-Water Distribution Systems. 

.12 
ASTM F1807-10e1, Standard Specification for Metal Insert Fittings Utilizing a Copper Crimp Ring for SDR9 Cross-linked Polyethylene (PEX) Tubing. 

.3 
American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE). 

.1 
ASHRAE 90.1-2007, Energy Standard for Buildings Except Low-Rise Residential Buildings. 

.4 
Plumbing and Drainage Institute (PDI). 

.1 
PDI WH201-1992, Water Hammer Arrester Standard. 
.5          Manitoba Workplace Safety and Health Workplace Hazardous Materials Information System (WHMIS) 

.1 
Material Safety Data Sheets (MSDS). 

.6          National Plumbing Code Of Canada 2010 as amended by the Manitoba Plumbing Code Regulation 32/2011.



	1.4  DESIGN 
PERFORMANCE 
REQUIREMENTS
  



	.1 
Design domestic hot, cold and recirculated water systems and install components in accordance with applicable regulations of the National Plumbing Code of Canada 2010 as amended by the Manitoba Plumbing Code Regulation 32/2011.
.2
Provide metered domestic water services to plumbing fixtures and equipment. 

.3 
Water Pressure at any outlet:  minimum 140 kPa under flow conditions, between 300 and 500 kPa static pressure, and where static pressures exceed 500 kPa, provide pressure control valves. 

.4 
Size piping and select fittings: minimum local plumbing code requirements. 

.5
Hot Water: size and select piping, equipment and insulation to ensure minimum hot water temperature of 60°C in 10 seconds or less at any domestic hot water outlet. 

.6
Provide for continuous hot water delivery at dishwasher. 

.7
Insulate hot and cold water piping to meet design temperature requirements, and to prevent condensation. 

.8
Provide adequate storage and fail-safe water mixing systems to operate eyewash stations within the requirements of ANSI-Z358.1-2009 – “Emergency Eyewash and Shower Equipment”.



	1.5  SUBMITTALS
  



	.1 
Submittals in accordance with Section 01 33 00 – Submittal Procedures. 

.2 
Product Data: submit WHMIS MSDS - Material Safety Data Sheets in accordance with Section 01 47 13 – LEED Requirements. Indicate VOC's during application and curing. 

.3 
Submit product data sheets for fixtures and equipment. 

.4 
Operation and Maintenance Manual: submit operational requirements and spare parts lists. 

.5 
Test Reports: submit certified test reports from approved independent testing laboratories indicating compliance with specifications for specified performance characteristics and physical properties. 

.6 
Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties. 

.7
Submit all load calculations, pipe sizing, pump sizing, water heater sizing and heat loss calculations used in the design process.


	1.6  QUALITY 
ASSURANCE
  



	.1 
Utilize Design and installation personnel thoroughly familiar with systems of this type.
.2
Provide multiple units from same manufacturer.

.3
Pre-Installation Meeting:


.1
Convene a pre-installation meeting one week prior to beginning on-site installation.

.4
Health and Safety:


.1
Do construction occupational health and safety in accordance with Manitoba Workplace Safety and Health Requirements.

.5
COR Certification:


.1
Al members of the Design Build Team are to be COR Certified to participate in the design, construction and commissioning.



	1.7  DELIVERY, 
STORAGE AND 
HANDLING
  



	.1 
Maintain piping and valve cleanliness by protecting open ends from entry by dust, water, debris or vermin during delivery and storage.
.2 
Material damaged in transit or during storage and handling is to be replaced prior to installations.

.3
Material for use in potable water system shall be stored in a weathertight storage building or construction. 

	
	

	PART 2 - PRODUCTS


	

	2.1  MATERIALS
  



	.1 
Sustainable Requirements:  Refer to Section 01 47 13 – LEED Requirements. 
.2 
Pipe, Joints, and Fittings are to comply with one of the following standards: 

.1 
Copper Pipe: ASTM B 88 with ASME B16.22 wrought copper or ASME B16.18 cast copper, brass and bronze fittings, ASTM B32 solder, or ASTM B664 brazed joints. 

.2 
CPVC Schedule 80 Pipe: ASTM F441/F441M with ASTM F438 socket, ASTM F439 socket, or ASTM F437 threaded type fittings. 

.3 
CPVC System:  ASTM D2846/D2846M, SDR 11, pipe or tube and socket fittings. 

.4 
PEX Distribution System:  ASTM F877, SDR 9 tubing ASTM F1807, metal-insert type with copper crimp rings and fittings matching PEX tube dimensions. 

.3 
Joints: 

.1 
Socket Solvent Weld: ASTM F493. 

.2 
Mechanical Crimp Rings: to ASTM-F1807. 

.3 
Solder Joints: ASTM B32. 

.4 
Brazed Joints: ASTM B664. 

.4 
Insulation:  ASTM C547, with sufficient insulating value to prevent sweating on cold pipes, and maintain hot water temperature requirements at fixtures on hot pipes. 

.1 
Pipe:  minimum 13 mm thick, with vapour barrier on cold pipe. 

.2 
Equipment: size and material to maintain maximum 40°C equipment surface temperature during operation. 



	2.2  BACKFLOW PREVENTION
	.1
Provide backflow prevention in accordance with the Manitoba Plumbing Code and the City of Winnipeg Water Works Bylaw 504/73.
.2
Provide annual inspection and service of the backflow preventers, including testing, at the end of the one-year warranty period.



	2.3  WATER METER

	.1
Install any meter provided by the City of Winnipeg Water Works Department into the main domestic water service where it enters the structure.


	2.4  EMERGENCY EYEWASH
AND SAFETY SHOWER
	.1
Provide and certify the eyewash and emergency shower stations in accordance with ANSI-Z358.1-2009.
.2
Provide fail-safe thermostatic mixing valve station(s) arranged such that the water can be recirculated into the domestic hot water system and maintain potable conditions.



	2.5  VALVES
  



	.1 
Connections: screwed or soldered connections on 50 mm and smaller valves, flanged connections on valves larger than 50 mm. 

.2 
Isolation Valves: type designed for tight seal in closed position, with no measurable leakage at 150% design system pressure. 

.3 
Drain Valves: same as isolation valves. 
.4 
Throttling Valves: type designed to smoothly throttle flow of water from 0 to full design flow capable of withstanding 150°C fluid temperature on hot piping. 

.5 
Check Valves: 

.1 
Designed to prevent backflow of water as determined by plumbing code. 

.2 
Use spring loaded check valves where high upstream water pressure may prevent swing check valves from performing. 



	2.6  FIXTURES
  



	.1 
Hose Bibs: bronze body, spout with vacuum breaker and hose thread, chrome plated on exposed surfaces; provide recessed, drainable, non-freeze hose bibs on exterior walls at approximately 100 m spacing. 

.2 
Water Hammer Arresters:  to PDI WH201. 



	2.7  DOMESTIC HOT 
WATER EQUIPMENT
  



	.1 
Heat Generation: 

.1 
System:  to ASHRAE 90.1. 

.2 
Heating capacity: maintain design temperature continuously with 30 minute recovery time. 

.3 
Storage tanks, heaters, expansion tanks, circulating pumps, and other equipment: size to meet design requirements. 

.4 
Energy Supply: natural gas. 
.5
Heaters to be condensing style.

.6
Provide alternative means of heating domestic water using a double walled stainless steel plate and frame heat exchanger from the hydronic heating system.
.2 
Circulating Pumps: 

.1 
Type:  all-bronze or stainless steel, vertical inline. 

.2 
Size for maximum 5(C temperature drop from domestic hot water supply temperature during non-peak hours and usage of 0 litres per minute. 

.3 
Design: 690 kPa working pressure and 105°C continuous service. 

.4 
Motor: drip-proof with thermal overload protection. 

.5 
Support circulating pumps: manufacturer's recommendations. 

.3 
Storage Tanks: 

.1 
Construction: closed type pressure vessel, welded steel, with zinc rich primer, inside and out. 

.2 
Support: steel support saddles. 

.3 
Lining: internal corrosion resistant lining on tank and connections. 

.4 
Accessories: thermometer, access manhole, chlorine resistant stainless steel screwed fittings. 



	PART 3 - EXECUTION


	

	3.1  INSTALLATION
  



	.1 
Install equipment to manufacturer's recommendations. 

.2 
Provide domestic water distribution system, including fittings required to service fixtures and equipment. 

.3 
Insulate domestic water piping for energy conservation on hot water and recirculated water lines, and to prevent condensation from forming on cold water lines. 

.4 
Piping Installation: 

.1 
Maintain minimum 0.5% grade, or steeper as required to drain or vent piping. 

.2 
Provide drain capability at low points. 

.3 
Install piping to conserve headroom and space. 

.4 
Route above grade piping parallel to walls. 

.5 
Where practicable, group piping at common elevations. 

.6 
Install concealed pipes close to building structure to keep furring to a minimum. 

.7 
Do not bury piping except for main service pipe riser. 
.5 
Unions and Flanges: make connections to equipment and branch mains with unions or flanges; use gaskets on flanged connections for services. 

.6 
Isolation Valves: 

.1 
Locate in accessible locations wherever possible, to facilitate maintenance. 

.2 
Locate at supply piping to fixtures, or group of fixtures, and equipment. 

.3 
Locate at branch take-offs and vertical risers. 

.4 
Locate where water shut-off valves for service or seasonal exposure to freezing conditions may be required. Provide the means to drain piping.
.7 
Locate throttling valves where throttling control of water is required. 

.8 
Check Valves: locate at pump discharges, and where backflow prevention is required by plumbing code. 

.9 
Drain Valves: locate near main shut-off valves, at low points in piping systems, at bases or vertical risers, and at equipment. 

.10 
Water Hammer Arresters: 

.1 
Install to PDI-WH201. 

.2 
Locate in supply water lines at each fixture or group of fixtures, to prevent discernable water hammer during normal fixture operation. 

.3 
Provide with accessible isolation valve for hammer arrestor devices. 

.11 
Install vacuum breakers as permitted on directly connected plumbing lines where contamination of domestic water may occur. Provide backflow prevention or air gaps in all other situations where contamination of domestic water may occur.
.12 
Under-floor piping is to be installed, supported and sealed at floor penetrations to maintain the following:

.1 
Penetrations of the floor slab from underground to the main floor are to be sealed gas-tight to prevent the migration of methane gas into the aboveground spaces.
.2
Provide support for underground piping from the main floor slab that is both rigid, and durable to prevent changes in slope or losses in pipe integrity due to settlement, heaving or corrosion. 

.3
Arrange piping to compensate for pipe expansion and contraction as the soil temperature and temperature of the pipe changes due to its contents.


	3.2  VERIFICATION
  



	.1 
Operate equipment and verify that performance criteria specified in this Section has been achieved. 

.2 
Verification requirements in accordance with Section 01 47 13 – LEED Requirements.



