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PART 1 GENERAL

1.1 REFERENCES

.1 Abbreviations and Acronyms:

.1 CRI: Carpet and Rug Institute; www.carpet-rug.org.

.2 HVAC: Heating, Ventilating and Air Conditioning.

.3 IAQ: Indoor Air Quality.

.4 MERV: Minimum Efficiency Reporting Value.

.5 RFCI: Resilient Floor Covering Institute; www.rfci.com.

.6 SCAQMD: South Coast Air Quality Management District; www.aqmd.gov.

.7 VOC: Volatile Organic Compound.

1.2 SUBMITTALS

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

.2 Shop drawings; submit drawings stamped and signed for approval by Departmental 

Representative. 

.3 Shop drawings to show: 

.1 Mounting arrangements. 

.2 Operating and maintenance clearances. 

.4 Shop drawings and product data accompanied by: 

.1 Detailed drawings of bases, supports, and anchor bolts. 

.2 Acoustical sound power data, where applicable. 

.3 Points of operation on performance curves. 

.4 Manufacturer to certify current model production. 

.5 Certification of compliance to applicable codes. 

.5 In addition to transmittal letter referred to in Section 01 33 00 - Submittal Procedures. 

Identify section and paragraph number. 

.6 Closeout Submittals: 

.1 Provide operation and maintenance data for incorporation into manual specified 

in Section 01 78 00 - Closeout Submittals. 

.2 Operation and maintenance manual approved by, and final copies deposited 

with, Departmental Representative before final inspection. 

.3 Operation data to include: 

.1 Control schematics for systems including environmental controls. 

.2 Description of systems and their controls. 
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.3 Description of operation of systems at  various loads together with reset 

schedules and seasonal variances. 

.4 Operation instruction for systems and component. 

.5 Description of actions to be taken in event of equipment failure. 

.6 Valves schedule and flow diagram. 

.7 Colour coding chart. 

.4 Maintenance data to include: 

.1 Servicing, maintenance, operation and trouble-shooting instructions for 

each item of equipment. 

.2 Data to include schedules of tasks, frequency, tools required and task 

time. 

.5 Performance data to include: 

.1 Equipment manufacturer's performance datasheets with point of 

operation as left after commissioning is complete. 

.2 Equipment performance verification test results. 

.3 Special performance data as specified. 

.4 Testing, adjusting and balancing reports as specified in Section 23 05 93 

- Testing, Adjusting and Balancing for HVAC. 

.6 Approvals: 

.1 Submit 2 copies of draft Operation and Maintenance Manual to 

Departmental Representative for approval. Submission of individual data 

will not be accepted unless directed by Departmental Representative. 

.2 Make changes as required and re-submit as directed by Departmental 

Representative. 

.7 Additional data: 

.1 Prepare and insert into operation and maintenance manual additional 

data when need for it becomes apparent during specified demonstrations 

and instructions. 

.8 Site records: 

.1 Departmental Representative will provide 1 set of reproducible 

mechanical drawings or AutoCAD files. Provide sets of white prints as 

required for each phase of work. Mark changes as work progresses and 

as changes occur. Include changes to existing mechanical systems, 

control systems and low voltage control wiring. 

.2 Transfer information weekly to reproducibles, revising reproducibles to 

show work as actually installed. 

.3 Use different colour for each service. 

.4 Make available for reference purposes and inspection. 

.9 Record drawings: 

.1 Prior to start of Testing, Adjusting  and Balancing for HVAC, finalize 

production of record drawings. 

.2 Identify each drawing in lower right hand corner in letters at least 12 mm 

high as follows: - "RECORD DRAWINGS: THIS DRAWING HAS 
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BEEN REVISED TO SHOW MECHANICAL SYSTEMS AS 

INSTALLED" (Signature of Contractor) (Date). 

.3 Submit to Departmental Representative for approval and make  

corrections as directed. 

.4 Perform testing, adjusting and balancing for HVAC using as-built 

drawings. 

.5 Submit completed reproducible record drawings with Operating and 

Maintenance Manuals. 

.10 Submit copies of record drawings for inclusion in final TAB report. 

1.3 QUALITY ASSURANCE   

.1 Quality Assurance: in accordance with Section 01 45 00 - Quality Control. 

.2 Health and Safety Requirements: do construction occupational health and safety in 

accordance with Section 01 70 12 - Safety Requirements. 

1.4 MAINTENANCE   

.1 Furnish spare parts in accordance with Section 01 78 00 - Closeout Submittals as 

follows: 

.1 One set of packing for each pump. 

.2 One casing joint gasket for each size pump. 

.3 One glass for each gauge glass. 

.2 Provide one set of special tools required to service equipment as recommended by 

manufacturers and in accordance with Section 01 78 00 - Closeout Submittals. 

.3 Furnish one commercial quality grease gun, grease and adapters to suit different types 

of grease and grease fittings. 

1.5 DELIVERY, STORAGE, AND HANDLING   

.1 Waste Management and Disposal: 

.1 Construction/Demolition Waste Management and Disposal: separate waste 

materials for reuse and recycling in accordance with Section 01 74 21 - 

Construction/Demolition Waste Management and Disposal. 

1.6 SCOPE OF WORK 

.1 Include in mechanical section, provision of labour, new materials, tools, transportation, 

services and facilities for a complete mechanical installation. The installation  shall be 

left complete in all respects and ready for operation. Final installation shall be to the 

complete satisfaction of the responsible Professional  Engineer.  

.2 The successful mechanical contractor shall be responsible for all sub-trades providing 

services to complete this project.

.3  New Construction: 
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.1 Provide for the complete installation of plumbing systems, including but not 

limited to; incoming domestic water service with backflow prevention devices,  

water meter assembly, washrooms plumbing fixtures (lavatories, water-closets, 

urinals, hardwired infrared sensor operated faucets/valves) and trim; floor drains; 

emergency eye wash stations complete with thermostatic mixing valves; 

domestic hot water storage tanks; hot water recirculating pumps; mop sinks; 

domestic hot/cold /recirculation piping  distribution systems; isolation and 

calibrated balancing valves; wall hydrants (non-freeze); sanitary drain/waste vent 

piping above and below ground within building, fan coil and equipment 

condensate drainage piping. Flush and disinfect dedicated incoming water 

service main as per NPC requirements, latest edition.

1.7 GENERAL REQUIREMENTS 

.1 All drawings and all sections of the specifications apply to and form an integral part of 

this section. 

.2 Provide fully operational mechanical systems in complete accordance with applicable 

codes and bylaws. 

.3 Contract documents of this section are diagrammatic and approximate to scale. Do not 

scale from the drawings, for dimensions refer to architectural and structural drawings. 

The drawings and specifications establish scope for material and installation quality and 

are not detailed installation instructions.  Follow manufacturers' recommendations for 

installation supplemented by contract documents, unless otherwise specified by the 

Owner representative. 

.4 Drawings and specifications are complementary each to the other, what is called for by 

one shall be binding as if called for by both.

.5 Specification sections are not provided to define trade work scope. Trade work scope is 

the responsibility of the contractor responsible for this project and covering the entire 

scope of work included in this project is the responsibility of the contractor. 

.6 Should any discrepancy appear between the drawings and specifications, which leave the 

contractor in doubt as to the true intent and meaning of the plans, and specifications, the 

contractor shall obtain a ruling from the Departmental Representative. If this is not done 

it will be assumed that the most appropriate alternative has been allotted for. For any 

ruling to become binding, the Departmental Representative must issue the new direction 

in a published form. 

.7 Examine all contract documents, including all drawings, specifications  and work of other 

trades to ensure that work is co-ordinated and satisfactorily carried out without changes 

to the building or contract value. 

.8 The drawings for mechanical work are performance drawings. They are generally 

diagrammatic and are not to scale unless detailed otherwise. They establish scope, 

material and installation quality and are not detailed installation instructions showing 

every offset, fitting, valve or every difficulty encountered during execution of work and 

will not be used as an excuse for deficiencies or omissions. 
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.9 In addition to all of the requirements in the contract documents, include recommended 

installation details and procedures for equipment as found in manufacturers' technical 

data. 

.10 As work progresses and before installing piping, ductwork, fixtures or equipment 

interfering with interior treatment and use of building, contact Departmental 

Representative for comment. If the contractor fails to perform above checking and fails 

to inform Departmental Representative of such interference, the contractor to bear all 

subsequent expense to make good the installation.

.11 Install piping, etc., generally in the locations and routes shown on the drawings, close to 

the building structure to minimize furring and interference with other services or free 

space. Remove piping, wiring, ductwork, etc. That is not properly installed and replace 

to the satisfaction of the Departmental Representative at no cost.

.12 Equipment, materials and work shall comply with the requirements of generally 

recognized agencies, including but not limited to CSA, ULC, CGA, NBFU, NFPA, 

OFC/DOL, and the requirements of Authorities Having Jurisdiction. 

.13 Be completely responsible for the acceptable condition and operation of systems and 

equipment components forming part of the installation or associated with it. Promptly 

replace defective materials, parts and equipment and repair related damage. 

.14 The drawings are intended to convey the scope of work and indicate general arrangement 

and approximate location of apparatus and fixtures, and indicate the general location and 

route to be followed by pipes and ducts. Where required installations  are not shown on 

plans or are only shown diagrammatically, install in such a way as to conserve headroom 

and interfere as little as possible with free use or space through which they pass, while 

there adequate space is allowed for service, maintenance, repair, or replacement for all 

equipment. 

.15 All serviceable items, such as valves, controls, bearings, filters and similar items, must 

be installed is such a manner as to be accessible for service, maintenance, repair and 

replacement without the removal of other material or equipment, and without the need 

for specialized equipment such as lifts, harnesses, or other safety items. All work to be 

installed to allow easy equipment isolation and servicing functions while all surrounding 

systems continue to operate. 

.16 Refer to architectural drawings for roof and other construction details.  These shall relate 

to roof supports, piping penetrating roofs, etc. As indicated on mechanical detail sheets.

.17  Misinterpretation of requirements of plans or specifications shall not relieve contractor 

of responsibility of properly completing work to approval of the Professional Engineer.

.18 Confirm on the site the exact location and mounting elevation of outlets and fixtures as 

related to existing mechanical & electrical components as well  as architectural & 

structural details.

.19 As work progresses and before installing piping, wiring, fixtures and equipment 

interfering with interior treatment and use of building, consult Departmental 
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Representative for appropriate action before proceeding. This applies to all levels and 

proper grading of piping. If contractor fails to perform above checking and fails to 

inform Departmental Representative of such interference, contractor to bear all 

subsequent expense to make good the installation.

.20  Spaces reserved for equipment noted as future or allowances made for future extension 

to buildings, to be left clear so that future connections can be made. Provide adequate 

clear space for Owner supplied equipment and connections for such equipment. Provide 

detailed layouts for checking and approval by Departmental Representative before 

commencing work.

.21 Prepare interference and coordination drawings for all areas, wherever there is possible 

conflict and/or obstruction due to the positioning of mechanical equipment, piping, 

wiring, ductwork, or other work of this division relative to other trades.

.22  Prepare drawings in conjunction with other trades. 

.23 Show all sleeves and openings for passage through structure, and all inserts, equipment 

bases, sumps, pits and supports, and relate these to suitable grid lines and elevation 

datum.

.24  Submit drawings for acceptance by the Departmental Representative. 

.25 Drawings shall be to a scale sufficient to show the necessary details. Submit to the 

Departmental Representative for review and distribute drawings after review to trades 

concerned.

.26  Prepare fully dimensioned detail drawings of shafts, pipe spaces. Show holes and 

sleeves, and include information pertaining to access, clearances, tappings, drains and 

electrical connections.

.27 Base information used to prepare drawings on certified shop drawings.

.28 Prepare, and submit for review, scale drawings of equipment bases, anchors and their 

relationship to structure, inertia slabs, floor and roof  curbs, which pertain to Division 22 

work and which are not shown on architectural or structural drawings. 

.29 Cutting, coring, drilling, patching and repairs to existing surfaces required as a result of 

the removal and/or relocation of existing equipment and piping, and/or installation of 

new equipment and piping to be included by mechanical in tender price. Mechanical to 

employ and pay appropriate sub-trade whose work is involved, for carrying out work 

described above.

.30 The cutting of openings not requiring lintels or other structural support will be the 

responsibility of the trade requiring the opening, the opening size will be the minimum 

required, and that patching will be the responsibility of the trades normally engaged in 

working with the finishing materials required to restore the opening to the original or 

specified conditions. 
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.31 Where openings require lintels or other structural support, or roofing work, such 

openings will be specified under other divisions of this specification.

.32  Protect equipment and materials in storage, on site, during and after installation until 

final acceptance. Leave factory covers in place and take special precautions to prevent 

entry of foreign material into working parts of piping systems.

.33 Protect equipment with polyethylene covers and crates.

.34 Operate, drain and flush out bearings and refill with new charge of lubricant, before final 

acceptance.

.35 Thoroughly clean piping, ducts and equipment of dirt, cuttings and other foreign 

substances. Disconnect, clean and reconnect whenever necessary for purpose of locating 

and removing obstructions. Repair work damaged in course of removing obstructions. 

.36 Clean exposed surfaces of mechanical equipment, piping, etc., and polish plated work. 

.37 Protect bearings and shafts during installation. Grease shafts and sheaves to prevent 

corrosion. Supply and install extended nipples to outside of bearing enclosures for 

lubrication purposes.

.38 Remove tools, surplus, and waste material from the building site upon completion of 

work. Clean grease, dirt, and excess material from walls,  floors, ceilings, surfaces, and 

fixtures for which this contractor was responsible, and leave the premises suitable for 

immediate use.

.39 Verify that materials and equipment can be delivered to the place of the work and that 

sufficient space and access is available to permit installation thereof in locations shown 

on the drawings. 

.40 Check locations and inverts of service lines leaving and entering building to  ensure their 

proper function prior to commencing work. 

.41 Verify location and elevation of existing services (water, electrical, sanitary, storm 

sewers, equipment, natural gas, voice and data cabling, ductwork and piping), which may 

affect the work of this division. Repair any damage to existing underground services 

caused by neglect to determine and mark out the location of such services prior to 

excavation work commencing.

.42 Refer also to room finish schedules to determine finished, partially finished and 

unfinished areas of the building. 

.43 Visit site to determine access  route for bringing equipment into the building.

.44 Location routing and depth of sanitary sewers, water mains, natural gas, and other 

utilities shown on drawings are based on available information and are approximate only. 

Contractor and his site services subtrades shall carry out following verification procedure 

prior to installing the site services: 

.1   Reconfirm information noted on contract drawings, by comparing with the local 
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utility's most current records. 

.2   Referring to same benchmarks used by contractor; take invert readings at nearest 

manholes and check for discrepancies with contract drawings. 

.3   Prior to installation of piping, advise Departmental Representative of any 

discrepancy found during above procedure. Revised drawings or instructions will be 

given to contractor. 

.4   Avoid damaging or displacing existing services where exact position is not known. 

Should any damage occur, advise Departmental Representative in writing for remedial 

instructions. 

PART 2 PRODUCTS 

2.1 MATERIALS   

.1 All materials used on this project shall be new and CSA approved unless noted 

otherwise. 

PART 3 EXECUTION 

3.1 PAINTING, REPAIRS AND RESTORATION   

.1 Do painting in accordance with Section 09 91 23 - Interior Painting. 

.2 Prime and touch up marred finished paintwork to match original. 

.3 Restore to new condition, finishes which have been damaged. 

3.2 CLEANING   

.1 Clean interior and exterior of all systems including strainers. Vacuum interior of 

ductwork and air handling units. 

3.3 FIELD QUALITY CONTROL   

.1 Site Tests: conduct following tests in accordance with Section 01 45 00 - Quality 

Control and submit report as described in PART 1 - SUBMITTALS. 

.1 Perform tests as specified in other sections of this specification. 

.2 Manufacturer's Field Services: 

.1 Obtain written report from manufacturer verifying compliance of Work, in 

handling, installing, applying, protecting and cleaning of product and submit 

Manufacturer's Field Reports as described in PART 1 - SUBMITTALS. 

.2 Provide manufacturer's field services consisting of product use recommendations 

and periodic site visits for inspection of product installation in accordance with 

manufacturer's instructions. 

.3 Schedule site visits, to review Work, as directed in PART 1 - QUALITY 

ASSURANCE. 
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.3 Site Tests and Inspections:

.1 All open piping, drains, vents, etc., shall be sealed during construction to prevent 

debris accumulation.

3.4 DEMONSTRATION   

.1 Departmental Representative will use equipment and systems for test purposes prior to 

acceptance. Contractor to supply labour, material, and instruments required for testing. 

.2 Supply tools, equipment and personnel to demonstrate and instruct operating and 

maintenance personnel in operating, controlling, adjusting,  trouble-shooting and 

servicing of all systems and equipment during regular work hours, prior to acceptance. 

.3 Use operation and maintenance manual, as-built drawings, and audio visual aids as part 

of instruction materials. 

.4 Instruction duration time requirements as specified in appropriate sections. 

.5 Departmental Representative may record these demonstrations on video tape for future 

reference. 

.6 Site Tests and Inspections:

.1 Indoor Air Quality Control Requirements: Perform work in accordance with IAQ 

requirements specified in Section 01 35 46 and as follows:

.1 Protect building materials from damage by:

.1 fully covering stored materials.

.2 elevating stored materials off ground.

.3 disposing of materials with evidence of moisture damage.

.2 Reduce dust contamination by:

.1 ensuring adjacent HVAC ducts are sealed prior to cutting.

.2 collecting and bagging dust from tools.

.3 isolating cutting areas from adjacent workspaces.

.4 sweeping and/or vacuuming daily.

.3 Reduce gypsum board dust contamination by:

.1 ensuring adjacent HVAC ducts are sealed prior to cutting.

.2 using dust-control gypsum board compounds.

.3 isolating sanding areas from adjacent workspaces.

.4 sweeping and/or vacuuming daily.

.4 Prevent contamination to HVAC systems by:

.1 ensuring opening in HVAC ductwork are capped during 

installation.

.2 ensuring HVAC equipment is sealed prior to operation.

.3 installing new unused MERV = 8 (or higher) ANSI/ASHRAE 

52.2-2007 rated filters at return/exhaust grilles/inlets leading to 

HVAC units operating during construction.
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3.5 PROTECTION   

.1 Protect equipment and systems openings from dirt, dust, and other foreign materials 

with materials appropriate to system.

END OF SECTION
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PART 1 GENERAL

1.1 REFERENCES

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

.1 ASHRAE Standard 90.1, Energy Efficient Design of New Buildings Except 

Low-Rise Residential Buildings (Including all Addenda). 

.2 American Society for Testing and Materials (ASTM)

.1 ASTM B209M, Standard Specification for Aluminum and Aluminum Alloy 

Sheet and Plate Metric.

.2 ASTM C335, Standard Test Method for Steady State Heat Transfer Properties of 

Horizontal Pipe Insulation.

.3 ASTM C411, Standard Test Method for Hot-Surface Performance of High-

Temperature Thermal Insulation.

.4 ASTM C449/C449M, Standard Specification for Mineral Fibre-Hydraulic-

Setting Thermal Insulating and Finishing Cement.

.5 ASTM C533 Standard specification for Calium Silicate Insulation Block and 

Pipe.

.6 ASTM C547 Standard Specification for Mineral Fibre Pipe Insulation. 

.7 ASTM C795, Standard Specification for Thermal Insulation for Use in Contact 

with Austenitic Stainless Steel.

.8 ASTM C921, Standard Practice for Determining the Properties of Jacketing 

Materials for Thermal Insulation.

.3 Canadian General Standards Board (CGSB)

.1 CGSB 51-GP-52Ma, Vapour Barrier, Jacket and Facing Material for Pipe, Duct 

and Equipment Thermal Insulation.

.2 CAN/CGSB-51.53, Poly (Vinyl Chloride) Jacketting Sheet, for Insulated Pipes, 

Vessels and Round Ducts

.4 Health Canada/Workplace Hazardous Materials Information System (WHMIS)

.1 Material Safety Data Sheets.

.5 Manufacturer's Trade Associations

.1 Thermal Insulation Association of Canada (TIAC): National Insulation 

Standards. 

.6 Underwriters' Laboratories of Canada (ULC)

.1 CAN/ULC-S102, Surface Burning Characteristics of Building Materials and 

Assemblies.

.2 CAN/ULC-S701 Thermal Insulation, Polystyrene, Boards and Pipe Covering.

.3 CAN/ULC-S702, Thermal Insulation, Mineral Fibre, for Buildings

.4 CAN/ULC – S702.2, Thermal Insulation, Mineral Fibre for Buildings, Part  2 

Application Guidelines.
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.7 Model National Energy Code of Canada for Buildings (MNECB).

1.2 DEFINITIONS

.1 For purposes of this section:

.1 "CONCEALED" - insulated mechanical services in suspended ceilings and non-

accessible chases and furred-in spaces.

.2 "EXPOSED" - will mean "not concealed" as defined herein.

.2 TIAC ss:

.1 CRF:  Commercial Rectangular Finish

.2 CPF: Commercial Piping Finish.

1.3 SUBMITTALS

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

.2 Product Data: 

.1 Submit manufacturer's printed product literature, specifications and datasheet in 

accordance with Section 01 33 00 - Submittal Procedures. Include product 

characteristics, performance criteria, and limitations.  

.1 Submit two copies of Workplace Hazardous Materials Information 

System (WHMIS) Material Safety Data Sheets (MSDS) in accordance 

with Section 01 33 00 - Submittal Procedures. 

.3 Shop Drawings: 

.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal 

Procedures. 

.4 Samples: 

.1 Submit samples in accordance with Section 01 33 00 - Submittal Procedures. 

.2 Submit for approval: complete assembly of each type of insulation system, 

insulation, coating, and adhesive proposed.  Mount sample on 12 mm plywood 

board. Affix label beneath sample indicating service. 

.5 Quality assurance submittals: submit following in accordance with Section 01 33 00 - 

Submittal Procedures. 

.1 Certificates: submit certificates signed by manufacturer certifying that materials 

comply with specified performance characteristics  and physical properties. 

.2 Instructions: submit manufacturer's installation instructions to  Departmental 

Representative.

1.4 QUALITY ASSURANCE

.1 Qualifications:  

.1 Installer: certified in performing work of this Section, and have at least 5 years 

successful experience in this size and type of project, qualified to standards of 

TIAC.
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.2 Health and Safety: 

.1 Do construction occupational health  and safety in accordance with Section 01 70 

12 - Safety Requirements. 

1.5 DELIVERY, STORAGE AND HANDLING

.1 Packing, shipping, handling and unloading: 

.1 Deliver, store and handle in accordance with manufacturer's written instructions 

and Section 01 61 00 - Common Product Requirements. 

.2 Deliver, store and handle materials in accordance with manufacturer's written 

instructions. 

.3 Deliver materials to site in original factory packaging, labeled with 

manufacturer's name, address. 

.2 Storage and Protection: 

.1 Protect from weather, construction traffic. 

.2 Protect against damage. 

.3 Store at temperatures and conditions required by manufacturer. 

.3 Waste Management and Disposal: 

.1 Construction/Demolition Waste Management and Disposal: separate waste 

materials for reuse and recycling in accordance with Section 01 74 21 - 

Construction/Demolition Waste Management and Disposal. 

.2 Place excess or unused insulation and insulation accessory materials in 

designated containers. 

.3 Divert unused metal materials from landfill to metal recycling facility approved 

by Departmental Representative. 

.4 Dispose of unused adhesive material at official hazardous material collections 

site approved by Departmental Representative.

PART 2 PRODUCTS

2.1 FIRE AND SMOKE RATING

.1 In accordance with CAN/ULC-S102.

.1 Maximum flame spread rating: 25.

.2 Maximum smoke developed rating: 50.

2.2 INSULATION

.1 Mineral fibre specified includes glass fibre, rock wool, slag wool.

.2 Thermal conductivity ("k" factor) not to exceed specified values at 24 oC mean 

temperature when tested in accordance with ASTM C335.

.3 TIAC Code A-2: Rigid moulded calcium silicate in sections and blocks, and with special 

shapes to suit project requirements.
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.1 Insulation: to ASTM C533.

.2 Maximum "k" factor: to 0.075 W/m oC @ 500 oC .

.3 Design to permit periodic removal and re-installation.

.4 TIAC Code A-3: Rigid moulded mineral fibre with factory applied vapour retarder 

jacket.

.1 Mineral fibre: to CAN/ULC-S702 and ASTM C547.

.2 Jacket: to CGSB 51-GP-52Ma.

.3 Maximum "k" factor: to CAN/ULC-S702.

.5 TIAC Code A-6: Flexible unicellular tubular elastomer.

.1 Insulation: with vapour retarder jacket to ASTM C534.

.2 Jacket: to CGSB 51-GP-52Ma.

.3 Maximum "k" factor: 0.039 W/m – oC.

.4 To be certified by manufacturer to be free of potential stress corrosion cracking 

corrodants

.5 Flame spread index less than 25, and smoke developed index less than 50. 

.6 TIAC Code C-2: Mineral fibre blanket faced with factory applied vapour retarder jacket 

(as scheduled in PART 3 of this section).

.1 Mineral fibre: to CAN/ULC-S702.

.2 Jacket: to CGSB 51-GP-52Ma.

.3 Maximum "k" factor: to CAN/ULC-S702.

2.3 INSULATION SECUREMENT

.1 Tape: Self-adhesive, aluminum, plain reinforced, 50 mm wide minimum.

.2 Contact adhesive: Quick setting.

.3 Canvas adhesive: Washable.

.4 Tie wire: 1.5 mm diameter stainless steel.

.5 Bands: Stainless steel, 19 mm wide, 0.5 mm thick.

2.4 CEMENT

.1 Thermal insulating and finishing cement:

.1 Hydraulic setting or air drying on mineral wool, to ASTM C449/C449M.

2.5 VAPOUR RETARDER LAP ADHESIVE

.1 Water based, fire retardant type, compatible with insulation.

2.6 INDOOR VAPOUR RETARDER FINISH

.1 Vinyl emulsion type acrylic, compatible with insulation.
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2.7 OUTDOOR VAPOUR RETARDER FINISH

.1 Vinyl emulsion type acrylic, compatible with insulation.

.2 Reinforcing fabric: Fibrous glass, untreated 305 g/m2.

2.8 JACKETS

.1 Polyvinyl Chloride (PVC):

.1 One-piece moulded type and sheet to CAN/CGSB-51.53 with pre-formed shapes 

as required.

.2 Colours: to match adjacent finish paint.  Confirm colour with Departmental 

Representative.

.3 Minimum service temperatures: -20oC.

.4 Maximum service temperature: 65oC.

.5 Moisture vapour transmission: 0.02 perm.

.6 Thickness: 0.55 mm.

.7 Fastenings:

.1 Use solvent weld adhesive compatible with insulation to seal laps and 

joints.

.2 Tacks.

.3 Pressure sensitive vinyl tape of matching colour.

.8 Special requirements:

.1 Indoor: flame spread rating 25, smoke developed rating 50.

.2 Outdoor: UV rated material at  least 0.5 mm thick.

.2 Canvas:

.1 220gm/m2 cotton, plain weave, treated with dilute fire retardant lagging adhesive 

to ASTM C921.

.2 Lagging adhesive: Compatible with insulation.

.3 Aluminum:

.1 To ASTM B209.

.2 Thickness: 0.50 mm sheet.

.3 Finish:  Embossed or corrugated.

.4 Joining: Longitudinal and circumferential  slip joints with 50 mm laps.

.5 Fittings: 0.5 mm thick die-shaped fitting covers with factory-attached protective 

liner.

.6 Metal jacket banding and mechanical seals: stainless steel,  19 mm wide, 0.5 mm 

thick at 300 mm spacing.

2.9 WEATHERPROOF CAULKING FOR JACKETS INSTALLED OUTDOORS

.1 Caulking to: Section 07 92 00 - Joint Sealing.
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PART 3 EXECUTION

3.1 MANUFACTURE’S INSTRUCTIONS

.1 Compliance:  comply with manufacturer’s written recommendations or specifications, 

including product technical bulletins, handling, storage and installation instructions, and 

datasheet.

3.2 PRE- INSTALLATION REQUIREMENT

.1 Pressure testing of piping systems and adjacent equipment to be complete, witnessed and 

certified.

.2 Surfaces to be clean, dry, free from foreign material.

3.3 INSTALLATION

.1 Install in accordance with TIAC National Standards.

.2 Apply materials in accordance with manufacturers instructions and this specification.

.3 Use two layers with staggered joints when required nominal wall thickness exceeds 75 

mm.

.4 Maintain uninterrupted continuity and integrity of vapour retarder jacket and finishes.

.1 Install hangers, supports outside vapour retarder jacket.

.5 Supports, Hangers:

.1 Apply high compressive strength insulation, suitable for service, at oversized 

saddles and shoes where insulation saddles have not been provided.

3.4 REMOVABLE, PRE-FABRICATED, INSULATION AND ENCLOSURES

.1 See Section 22 07 16 – Plumbing Equipment Insulation.

3.5 INSTALLATION OF ELASTOMERIC INSULATION

.1 Insulation to remain dry. Overlaps to manufacturers instructions. Ensure tight joints.

.2 Provide vapour retarder as recommended by manufacturer.

3.6 PIPING INSULATION SCHEDULES

.1 Includes valves, valve bonnets, strainers, flanges and fittings unless otherwise specified.

.2 TIAC Code: A-2.

.1 Insulation securements: 18 ga SS wire or 12 mm x 0.51 mm SS bands at 300 mm  

oc.

.2 Seals: lap seal adhesive, lagging adhesive.

.3 Installation: TIAC Code: 1501-H.
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.3 TIAC Code: A-3.

.1 Securements: Tape at 300 mm oc.

.2 Seals: VR lap seal adhesive, VR lagging adhesive.

.3 Installation: TIAC Code: 1501-C.

.4 TIAC Code: A-6.

.1 Insulation securements: as per manufacturer’s recommendation. 

.2 Seals: lap seal adhesive, lagging adhesive.

.3 Installation: TIAC Code: 1501-CA. 

.5 TIAC Code: C-2 with  vapour retarder jacket.

.1 Insulation securements: 18 ga SS wire or 12 mm x 0.5 mm SS bands at 300 mm 

oc.

.2  Seals: lap seal adhesive, lagging adhesive.

.3 Installation: TIAC Code: 1501-C.

.6 Thickness of insulation to be as listed in following table.

.1 Run-outs to individual units and equipment not exceeding 4000 mm long.

.2 Do not insulate exposed runouts to plumbing fixtures, chrome plated piping, 

valves, fittings.

Application Temp oC TIAC 

code

Pipe sizes (NPS) and insulation thickness (mm)

Run out to 1 1 1/4 to 2 2 1/2 to 4 5 to 6 8 & over

Domestic 

HWS A-3 25 25 25 38 38 38

Domestic 

CWS A-3 25 25 25 25 25 25

Refrigerant 

hot gas, 

liquid, 

suction

4-13 A-6 25 25 25 25 25 25

Refrigerant 

hot gas, 

liquid, 

suction

below4 A-6 25 25 25 25 25 25

Cooling Coil 

cond. Drain A-3 25 25 25 25 25 25

Roof Drain 

Body
C-2 25 25 25 25 25 25

.7 Finishes:
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.1 Exposed indoors: PVC jacket.

.2 Exposed in mechanical rooms:  PVC jacket.

.3 Concealed, indoors: canvas on valves, fittings. No further finish.

.4 Use vapour retarder jacket on TIAC code A-3 insulation compatible with 

insulation.

.5 Outdoors: Water-proof Aluminium, or SS  jacket.

.6 Finish attachments: SS screws or bands, at 150 mm oc. Seals: wing or closed.

.7 Installation: To appropriate TIAC code CPF/1  through CPF/5.

3.7 CLEANING

.1 Proceed in accordance with Section 01 74 11 – Cleaning.

.2 Upon completion and verification of performance of installation, remove surplus 

materials, excess materials, rubbish, tools and equipment.

END OF SECTION
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PART 1 GENERAL

1.1 SUMMARY

.1 Section includes:

.1 Materials and installation for plumbing  pumps.

1.2 REFERENCES

.1 Health Canada/Workplace Hazardous Materials Information System (WHMIS)

.1 Material Safety Data Sheets (MSDS)

1.3 SUBMITTALS

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

.2 Product Data:

.1 Submit manufacturer’s printed product literature, specifications and data sheet 

for fixtures and equipment.

.2 Submit WHMIS MSDS in accordance with Section 02 62 00.01 – Hazardous 

Materials.  Indicate VOC’s for adhesive and solvents during application and 

curing.

.3 Shop Drawings:

.1 Submit shop drawings to indicate:

.1 Equipment, including connections, fittings, control assemblies and 

ancillaries.  Identify whether factory or field assembled.

.2 Wiring and schematic diagrams.

.3 Dimensions and recommended installation.

.4 Pump performance and efficiency curves.

.4 Certificates: submit certificates signed by manufacturer certifying that materials comply 

with specified performance characteristics and physical properties.

.5 Instructions: submit manufacturer’s installation instructions.

.6 Manufacturers’ Field Reports: manufacturers’ field reports specified.

.7 Closeout submittals: submit maintenance and engineering data for incorporation into 

manual specified in Section 01 78 00 – Closeout submittals, include:

.1 Manufacturers name, type, model year, capacity and serial number.

.2 Details of operation, servicing and maintenance.

.3 Recommended spare parts list with names and addresses.
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1.4 QUALITY ASSURANCE

.1 Pre-Installation Meeting:

.1 Convene pre-installation meeting one week prior to beginning work of this 

Section and on-site installation.

.1 Verify project requirements.

.2 Review installation and substrate conditions.

.3 Co-ordination with other building subtrades.

.4 Review manufacturer’s installation instructions and warranty 

requirements.

.2 Health and Safety:

.1 Do construction occupational health  and safety in accordance with Section 01 70 

12 –Safety Requirements.

1.5 DELIVERY, STORAGE AND HANDLING

.1 Waste Management and Disposal:

.1 Separate waste materials for reuse and recycling in accordance with Section 01 

74 21 – Construction /Demolition Waste Management and Disposal.

.2 Remove from site and dispose of packaging materials at appropriate recycling 

facilities.

.3 Collect and separate for disposal, paper, plastic, polystyrene, corrugated 

cardboard, packaging material in appropriate on-site bins for recycling in 

accordance with Waste Management Plan.

.4 Divert unused metal materials from landfill to metal recycling facility as 

approved by Departmental Representative.

.5 Unused sealant materials must not be disposed of into sewer system, into 

streams, lakes, onto ground or in other location where it will pose health or 

environmental hazard.

.6 Fold up metal and plastic banding, flatten and place in designated area for 

recycling.

PART 2 PRODUCTS

2.1 SUMP PUMP SUBMERSIBLE

.1 Schedule: refer mechanical equipment schedule on M1.1.

.2 Capacity: 30gpm @ 20’ head each.

.3 Construction: duplex pump, CSA approved, housing epoxy coated cast iron, nylon 

impeller, mechanical shaft seal, or as indicated in pump schedule.

.4 Motor: hermetically sealed, with automatic overload protection.
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.5 Control and control panel: Indoor duplex pump control alternator and alarm system. 

NEMA 1, cULus listing. 

.6 Sequence of Operation:

.1 Duty-standby operation c/w timed operation

.2 High level alarm to activate audible/visual alarm.

.7 Acceptable Product: Franklin, Barnes, Hydromatic, Liberty

PART 3 EXECUTION

3.1 MANUFACTURER’S INSTRUCTIONS

.1 Compliance: comply with manufacturer’s written recommendations or specifications, 

including product technical bulletins, handling, storage and installation instructions, and 

data sheet.

3.2 INSTALLATION

.1 Make piping and electrical connections to pump and motor assembly and controls as 

indicated.

.2 Ensure pump and motor assembly do not support piping.

.3 Align vertical pit mounted pump assembly after mounting and securing cover plate.

3.3 FIELD QUALITY CONTROL

.1 Check power supply.

.2 Check starter protective devices.

.3 Start-up, check for proper and safe operation.

.4 Check settings and operation of hand-off-auto selector switch, operating, safety and limit 

controls, audible and visual alarms, over-temperature and other protective devices.

.5 Adjust flow from water-cooled bearings.

.6 Adjust impeller shaft stuffing boxes, packing glands.

3.4 START-UP

.1 General:

.1 In accordance with Section 01 91 13 – General Commissioning (Cx) 

Requirements, supplemented as specified herein.

.2 Procedures:

.1 Check power supply.



Infrastructure Upgrades Section 22 10 10

The Forks National Historic Site PLUMBING PUMPS

Project No. R.075208.001 Page 4

.2 Check starter O/L heater sizes.

.3 Start pumps, check impeller rotation.

.4 Check for safe and proper operation.

.5 Check settings, operation of operating, limit, safety controls, over-

temperature, audible/visual alarms, other protective devices.

.6 Test operation of HOA switch.

.7 Test operation of alternator.

.8 Check base for free-floating, no obstructions under base.

.9 Run-in pumps for 12 continuous hours.

.10 Adjust alignment of piping and conduit to ensure full flexibility at all 

times.

.11 Eliminate causes of cavitations, flashing, air entrainment.

.12 Measure pressure drop across strainer when clean and with flow rates as 

finally set.

3.5 SUMP PUMP SUBMERSIBLE

.1 Application tolerances:

.1 Flow: Plus 10%; Minus 0%.

.2 Pressure: Plus 10%; Minus 5%.

.2 PV Procedures:

.1 Fill sump at rate slower than capacity of pump #1.

.2 Record levels at which pump #1 starts and stops. Determine flow rate by 

observing time taken to draw down water level.

.3 Fill sump at rate faster than capacity of pump #1 but slower than capacities of 

pumps #1 and #2 operating in parallel.

.4 Record levels at which pumps start and stop - water level rising and water level 

falling.

.5 Verify operation of alternator.

.6 Adjust water level controls as necessary.

.7 Fill sump at rate faster than capacities of pumps #1 and #2 operating in parallel.

.8 Record levels at pump starts and stops - water level rising and falling.

.9 Check operation of alternator.

.10 Adjust level controls as necessary.

.11 Check level at which high water level alarm starts and stops. Adjust as 

necessary.

.12 Simulate alarm conditions and verify operation at EMCS OWS.

.3 Check removeability of pumps for servicing without interfering with installation or 

operation of other equipment.

.4 Verify non-clog capability and maximum size of solids, using procedures recommended 

by manufacturer.
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3.6 REPORTS

.1 In accordance with Section 01 91 13 – General Commissioning (Cx) Requirements: 

supplemented as specified herein.

.2 Include

.1 PV results on approved PV Report Forms.

.2 Product Information report forms.

.3 Pump performance curves (family of curves) with final point of actual 

performance marked thereon.

3.7 TRAINING

.1 In accordance with Section 01 91 13 – General Commissioning (Cx) Requirements 

supplemented as specified herein.

END OF SECTION
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Part 1 GENERAL

1.1 REFERENCES

.1 American National Standards Institute (ANSI)/American Society of Mechanical  

Engineers International (ASME).

.1 ANSI/ASME B16.15, Cast Bronze Threaded Fittings, Classes 125 and 250.

.2 ANSI/ASME B16.18, Cast Copper Alloy Solder Joint Pressure Fittings.

.3 ANSI/ASME B16.22, Wrought Copper and Copper Alloy Solder Joint Pressure 

Fittings.

.4 ANSI/ASME  B16.24, Cast Copper Alloy Pipe Flanges and Flanged Fittings, 

Class 150, 300, 400, 600, 900, 1500 and 2500.

.2 American National Standards Institute/National  Sanitation Foundation (ANSI/NSF).

.1 ANSI/NSF 61, Drinking Water System Components.

.3 American Society for Testing and Materials International (ASTM).

.1 ASTM A 307, Standard Specification for Carbon Steel  Bolts and Studs, and 

threaded rod.

.2 ASTM A536, Standard Specification for Ductile Iron Castings.

.3 ASTM B 88M, Standard Specification for Seamless Copper Water Tube 

(Metric).

.4 American Water Works Association (AWWA).

.1 AWWA C111, Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings.

.2 AWWA C606, Grooved and Shouldered Joints.

.5 Canadian Standards Association (CSA International).

.1 CSA B242, Groove and Shoulder Type Mechanical Pipe Couplings.

.6 Health Canada/Workplace Hazardous Materials Information System (WHMIS).

.1 Material Safety Data Sheets (MSDS).

.7 Manufacturer's Standardization Society of the Valve and Fittings Industry (MSS). 

.1 MSS-SP-67, Butterfly Valves. 

.2 MSS-SP-70, Cast Iron Gate Valves, Flanged and Threaded Ends. 

.3 MSS-SP-71, Cast Iron Swing Check Valves, Flanged and Threaded Ends. 

.4 MSS-SP-80, Bronze Gate, Globe, Angle and Check Valves. 

.8 National Research Council (NRC)/Institute for Research in Construction. 

.1 NRCC 38728, National Plumbing Code of Canada (NPC).

.9 Guidelines for Canadian Drinking Water  Quality 
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1.2 SUBMITTALS    

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

.2 Product Data:

.1 Provide manufacturer's printed product literature  and datasheets for insulation 

and adhesives, and include product characteristics, performance criteria, physical 

size, finish and limitations.  

.3 Submit WHMIS MSDS - Material Safety Data Sheets in accordance with Section 02 62 

00.01 - Hazardous Materials.  

.4 Closeout Submittals:

.1 Provide maintenance data for incorporation into manual specified in Section 

01 78 00 - Closeout Submittals.

.5 Grooved joint couplings and fittings to be indicated on product submittals and to be 

specifically identified with the applicable style or series designation.           

1.3 HEALTH AND SAFETY    

.1 Do construction occupational health  and safety in accordance with Section 01 70 12 - 

Safety Requirements.

1.4 WASTE MANAGEMENT AND DISPOSAL    

.1 Separate waste materials for reuse and recycling in accordance with Section 01 74 21 - 

Construction/Demolition Waste Management and Disposal.

.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.  

.3 Separate for reuse and recycling and place in designated containers Steel, Metal, Plastic 

waste in accordance with Waste Management Plan.  

.4 Place materials defined as hazardous or toxic in designated containers.  

.5 Handle and dispose of hazardous materials in accordance with CEPA , TDGA , Regional 

and Municipal regulations.  

.6 Fold up metal banding, flatten and place in designated area for recycling.

PART 2 PRODUCTS

2.1 PIPING

.1 Domestic hot and cold systems, within building, NPS2-1/2 and smaller.

.1 Above ground: copper tube, hard drawn, type L: to ASTM B88M.
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2.2 FITTINGS

.1 Bronze pipe flanges and flanged fittings, Class 150 and 300: to ANSI/ASME B16.24.

.2 Cast bronze threaded fittings, Class 125 and 250: to ANSI/ASME B16.15.

.3 Cast copper, solder type: to ANSI/ASME B16.18.

.4 Wrought copper and copper alloy, solder type: to ANSI/ASME B16.22.

2.3 JOINTS

.1 Bolts, nuts, hex head and washers: to ASTM A307, heavy series.

.2 Solder: Provide lead, antimony, cadmium and zinc free solders composed of 

tin/copper/silver or nickel components that are acceptable to Authorities having 

jurisdiction.

.3 Teflon tape: for threaded joints.

.4 Dielectric connections between dissimilar metals: dielectric fitting to ASTM F492, 

complete with thermoplastic liner.

2.4 GATE VALVES

.1 NPS2 and under, soldered:

.1 Rising stem: to MSS-SP-80, Class 125, 860 kPa, bronze body, screw-in bonnet, 

solid wedge disc as specified Section 23 05 23.01 – Valves - Bronze. 

.2 NPS2 and under, screwed:

.1 Rising stem: to MSS-SP-80, Class 125, 860 kPa, bronze body, screw-in bonnet, 

solid wedge disc as specified Section 23 05 23.01 – Valves - Bronze. 

2.5 GLOBE VALVES

.1 NPS2 and under, soldered:

.1 To MSS-SP-80, Class 125, 860 kPa, bronze body, renewable composition disc, 

screwed over bonnet as specified Section 23 05 23.01 – Valves – Bronze. 

.2 Lockshield handles: as indicated.

.2 NPS2 and under, screwed:

.1 To MSS-SP-80, Class 150, 1 MPa, bronze body, screwed over bonnet, renewable 

composition disc as specified Section 23  05 23.01 – Valves – Bronze. 

.2 Lockshield handles: as indicated.
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2.6 SWING CHECK VALVES

.1 NPS 2 and under, soldered:

.1 To MSS-SP-80, Class 125, 860 kPa, bronze body, bronze swing disc, screw in 

cap, regrindable seat as specified Section 23  05 23.01 – Valves - Bronze. 

.2 NPS2 and under, screwed:

.1 To MSS-SP-80, Class 125, 860 kPa, bronze body, bronze swing disc, screw in 

cap, regrindable seat as specified Section 23  05 23.01 – Valves - Bronze. 

.3 NPS 2 and under, push-to-connect, lift-disc type:

.1 To MSS-SP-80, 1380 kPa CWP, bronze body, stainless steel disc, spring, and 

shaft, suitable for installation in horizontal or vertical  lines.

.4 NPS2-1/2 and over, flanged:

.1 To MSS-SP-71, Class 125, 860 kPa, cast iron body, flat flange faces, or 

renewable seat, bronze disc, bolted cap specified Section 23 05 23.02 – Valves – 

Cast Iron. 

2.7 BALL VALVES

.1 NPS2 and under:

.1 As specified Section 23 05 23.01 – Valves - Bronze.

PART 3 EXECUTION

3.1 INSTALLATION

.1 Install in accordance with National Plumbing Code and local authority having 

jurisdiction.

.2 Install pipe work in accordance with Section 23 05 05 – Installation of Pipework and by 

certified journeyperson supplemented as specified herein.

.3 Assemble piping using fittings manufactured to ANSI standards.

.4 Install DCW piping below and away from DHW and DHWR and other hot piping so as 

to maintain temperature of cold water as low as possible.

.5 Connect to fixtures and equipment in accordance with manufacturer's written instructions 

unless otherwise indicated.

.6 Buried Tubing

.1 Lay in well compacted washed sand in accordance with AWWA Class B 

bedding.

.2 Bend tubing without crimping or constriction. Minimize use of fittings.
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3.2 VALVES

.1 Isolate equipment, fixtures and branches with ball valves.

.2 Balance recirculation system using lockshield globe valves. Mark settings and record on 

as-built drawings on completion.

3.3 PRESSURE TESTS

.1 Conform to requirements of Section 21 05 01 - Common Work Results-Mechanical.

.2 Test pressure: greater of 1 ½ times maximum system operating pressure or 860 kPa, in 

accordance with National Plumbing Code.

3.4 FLUSHING AND CLEANING

.1 Flush entire system for 8 h. Ensure outlets flushed for 2 h. Let stand for 24 h, then draw 

one sample off longest run. Submit to testing laboratory for bacteriological testing to  

verify that system is clean to Provincial potable water guidelines. Let system flush for 

additional 2 h, then draw off another sample for testing.

3.5 PRE-START-UP INSPECTIONS

.1 Systems to be complete, prior to flushing, testing and start-up.

.2 Verify that system can be completely drained.

.3 Ensure that pressure booster systems are operating properly.

.4 Ensure that air chambers, expansion compensators are installed properly.

3.6 DISINFECTION

.1 Flush out, disinfect and rinse system to requirements of authority having jurisdiction and 

approval of DCC Representative. 

.2 Coordinate with Section 33 11 16 – Site Water Utility Distribution Piping and Section 33 

11 16.01 – Incoming Site Water Utility Distribution Piping. 

.3 Upon completion, provide laboratory test reports on water quality to DCC 

Representative. 

3.7 START-UP

.1 Timing: Start up after:

.1 Pressure tests have been completed.

.2 Disinfection procedures have been completed.
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.3 Water treatment systems operational.

.2 Provide continuous supervision during start-up.

.3 Start-up procedures:

.1 Establish circulation and ensure that air is eliminated.

.2 Check pressurization to ensure proper operation and to prevent water hammer, 

flashing and/or cavitation.

.3 Bring DHW storage tank up to design temperature slowly.

.4 Monitor DHW and DHWR piping systems for freedom of movement, pipe 

expansion as designed.

.5 Check control, limit, safety devices for normal and safe operation.

.4 Rectify start-up deficiencies.

3.8 PERFORMANCE VERIFICATION

.1 Timing:

.1 After pressure and leakage tests and disinfection completed, and certificate of 

completion has been issued by authority having jurisdiction.

.2 Procedures:

.1 Verify that flow rate and pressure meet Design Criteria.

.2 TAB DHWR in accordance with Section 23 05 93 - Testing Adjusting and 

Balancing for HVAC.

.3 Adjust pressure regulating valves while withdrawal  is maximum and inlet 

pressure is minimum.

.4 Sterilize DHW and DHWR systems for Legionella control.

.5 Verify performance of temperature controls.

.6 Verify compliance with safety and health requirements.

.7 Check for proper operation of water hammer arrestors. Run one outlet for 10 

seconds, then shut off water immediately. If water hammer occurs, replace water 

hammer arrestor or re-charge air chambers. Repeat for outlets and flush valves.

.8 Confirm water quality consistent with  supply standards, verifying that no 

residuals remain as a result of flushing and/or cleaning.

.3 Reports:

.1 In accordance with Section 01 91 13 – General Commissioning (CX) 

Requirements:  using report forms as specified in Section 01 91 13 – General 

Commissioning (CX) Requirements. 

.2 Include certificate of water flow and pressure tests conducted on incoming water 

service, demonstrating adequacy of flow and pressure.

END OF SECTION
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PART 1 GENERAL

1.1 SUMMARY

.1 Section includes:

.1 The installation of drainage waste and vent piping – cast iron and copper.

1.2 REFERENCES

.1 American Iron and Steel Institute (AISI)

.1 AISI 304, Stainless Steel.

.2 American Society for Testing and Materials (ASTM)

.1 ASTM B32, Specification for Solder Metal.

.2 ASTM B306, Specification for Copper Drainage Tube  (DWV).

.3 ASTM C564, Specification for Rubber Gaskets for Cast Iron Soil Pipe and 

Fittings.

.3 Canadian Standards Association (CSA International)

.1 CAN/CSA-B70, Cast Iron Soil Pipe, Fittings and Means of Joining.

.2 CAN/CSA- B125.3, Plumbing Fittings.

1.3 QUALITY ASSURANCE

.1 Health and Safety:

.1 Do construction occupational health  and safety in accordance with Section 01 70 

12 –Safety Requirements.

1.4 DELIVERY STORAGE AND DISPOSAL

.1 Waste Management and Disposal:

.1 Separate and recycle waste materials in accordance with Section 01 74 21 – 

Construction/Demolition Waste Management and Disposal.

.2 Collect and separate for disposal, paper, plastic, polystyrene, corrugated 

cardboard, packaging material in appropriate on-site bins for recycling in 

accordance with Waste Management Plan.

1.5 SUBMITTALS:

.1 Provide submittals in accordance with  Section 01 33 00 - Submittal Procedures.

.2 Product Data:

.1 Provide manufacturer's printed product literature  and datasheets for adhesives, 

and include product characteristics, performance criteria, physical size, finish 

and limitations.
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PART 2 PRODUCTS

2.1 COPPER TUBE AND FITTINGS

.1 Above ground sanitary, storm and vent Type DWV to: ASTM B306.

.1 Fittings.

.1 Cast brass: to CAN/CSA-B125.

.2 Wrought copper: to CAN/CSA-B125.

.2 Solder: Tin-antimony only 95:5, type TA to ASTM B32, lead free.

2.2 CAST IRON PIPING AND FITTINGS

.1 Buried sanitary, storm and vent minimum NPS2, to: CAN/CSA-B70, with one layer of 

protective coating of butimous. 

.1 Joints.

.1 Mechanical joints.

.1 Neoprene or butyl rubber compression gaskets: to ASTM C564 or 

CAN/CSA-B70.

.2 Stainless steel clamps.

.2 Above ground sanitary, storm and vent: to CAN/CSA-B70.

.1 Joints.

.1 Mechanical joints.

.1 Neoprene or butyl rubber compression gaskets with stainless steel 

clamps.

PART 3 EXECUTION

3.1 INSTALLATION

.1 In accordance with Section 23 05 05 – Installation of Pipework and by certified 

journeyperson. 

.2 Install in accordance with Canadian Plumbing Code and local authority having 

jurisdiction. 

3.2 TESTING

.1 Pressure test buried systems before backfilling.

.2 Hydraulically test to verify grades and freedom from obstructions.

3.3 PERFORMANCE VERIFICATION

.1 Cleanouts:

.1 Ensure accessible and that access doors are correctly located.
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.2 Open, cover with linseed oil and re-seal.

.3 Verify that cleanout rods can probe as far as the next cleanout, at least.

.2 Test to ensure traps are fully and permanently primed.

.3 Storm water drainage:

.1 Verify domes are secure.

.2 Ensure weirs are correctly sized and installed correctly.

.3 Verify provisions for movement of roof system.

.4 Ensure that fixtures are properly anchored, connected to system and effectively vented.

.5 Affix applicable label (storm, sanitary, vent, pump discharge, etc.) c/w directional arrows 

every floor or 4.5 m (whichever is less).

.6 Provide copies of test reports  for Commissioning Manuals.

END OF SECTION
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PART 1 GENERAL

1.1 SUMMARY 

.1 Section Includes:

.1 Materials and installation for plumbing  specialties and accessories.

1.2 REFERENCES

.1 American Society for Testing and Materials International (ASTM)

.1 ASTM A126, Specification for Gray Iron Castings for Valves, Flanges and Pipe 

Fittings.

.2 ASTM B62, Specification for Composition Bronze or Ounce Metal Castings.

.2 American Water Works Association (AWWA)

.1 AWWA C700, Cold Water Meters-Displacement Type, Bronze Main Case.

.2 AWWA C701, Cold Water Meters-Turbine Type for Customer Service.

.3 AWWA C702, Cold Water Meters-Compound Type.

.3 American National Standards Institute (ANSI)

.1 ANSI Z358.1 Emergency eyewash and shower equipment.

.4 Canadian Standards Association (CSA)

.1 CSA-B64 Series, Backflow Preventers and Vacuum Breakers.

.2 CSA-B356, Water Pressure Reducing Valves for Domestic Water Supply 

Systems.

.5 Plumbing and Drainage Institute (PDI)

.1 PDI-G101, Testing and Rating Procedure for Grease Interceptors with Appendix 

of Sizing and Installation Data.

.2 PDI-WH201, Water Hammer Arresters Standard.

1.3 SUBMITTALS

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

.2 Product Data: 

.1 Submit manufacturer’s printed product literature, specifications and datasheet 

for fixtures and equipment.

.2 Indicate dimensions, construction details and materials for specified items.

.3 Submit WHMIS MSDS in accordance with Section 02 62 00.01 – Hazardous 

Materials.  Indicate VOC’s for adhesive and solvents during application and 

curing.

.3 Shop Drawings:
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.1 Submit shop drawings to indicate materials, finishes, method of anchorage, 

number of anchors, dimensions, construction and assembly details and 

accessories.

.4 Certificates: submit certificates signed by manufacturer certifying that materials comply 

with specified performance characteristics and physical properties.

.5 Instructions: submit manufacturer’s installation instructions.

.6 Closeout submittals: submit maintenance and engineering data for incorporation into 

manual specified in Section 01 78 00 – Closeout Submittals.   Include:

.1 Description of plumbing specialties and accessories, giving manufacturer’s 

name, type, model, year and capacity.

.2 Details of operation, servicing and maintenance.

.3 Recommended spare parts list.

1.4 QUALITY ASSURANCE

.1 Pre-Installation Meetings:

.1 Convene pre-installation meeting one week prior to beginning work of this 

Section and on-site installations.

.1 Verify project requirements.

.2 Review installation and substrate conditions.

.3 Co-ordination with other building subtrades.

.4 Review manufacturer’s installation instructions and warranty 

requirements.

.2 Health and Safety:

.1 Do construction occupational health  and safety in accordance with Section 

01 70 12 –Safety Requirements.

1.5 DELIVERY, STORAGE AND HANDLING

.1 Waste Management and Disposal:

.1 Separate waste materials for reuse and recycling in accordance with Section 01 

74 21 – Construction/Demolition Waste Management and  Disposal.

.2 Remove from site and dispose of packaging materials at appropriate recycling 

facilities.

.3 Collect and separate for disposal, paper, plastic, polystyrene, corrugated 

cardboard packaging materials in appropriate on-site bins for recycling  in 

accordance with Waste Management Plan.

.4 Divert unused metal materials from landfill to metal recycling facility as 

approved by Departmental Representative.

.5 Fold up metal and plastic banding flatten and place in designated area for 

recycling.
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PART 2 PRODUCTS

2.1 FLOOR DRAINS

.1 FD-1: Existing to remain.

2.2 CLEANOUTS

.1 Cleanout plugs: heavy cast iron male ferrule with brass screws and threaded brass or 

bronze plug. Sealing-caulked lead seat or neoprene gasket.

.1 Acceptable Product: Zurn, Jay R. Smith, Watts.

.2 Access covers:

.1 Wall access: face or wall type, or stainless steel square cover with flush head 

securing screws, bevelled edge frame complete with anchoring lugs.

.2 Floor access:  round cast iron body and frame with adjustable secured nickel 

bronze top. 

.1 Plugs: bronze with neoprene gasket.

.2 Cover for unfinished concrete floors: cast iron round, gasket, vandal-proof 

screws.

.3 Cover for terrazzo finish: polished nickel bronze brass with recessed cover 

for filling with terrazzo, vandal-proof locking screws.

.4 Cover for tile and linoleum floors: polished nickel bronze with recessed 

cover for linoleum or tile infill, complete with vandal-proof locking 

screws.

.5 Cover for carpeted floors: polished nickel bronze with deep flange cover 

for carpet infill, complete with carpet retainer vandal-proof locking 

screws.

VACUUM BREAKERS

.3 To CSA-B64 Series.

.4 Atmospheric vacuum breaker (inlet to domestic hot water tanks):

.1 Plain brass body with silicone disc.

.2 Suitable for temperatures up to 82ºC.

.3 Maximum operating pressure:  860 kPa.

.4 Size:  NPS ¾.

.5 Acceptable Product: Watts, Wilkins, Jay R. Smith. 

.5 Hose connection vacuum breaker:

.1 NPS ¾ female hose thread inlet, NPS ¾ male hose threat outlet, brass finish. 
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PART 3 EXECUTION

3.1 MANUFACTURER’S INSTRUCTIONS

.1 Compliance: Comply with manufacturer’s written recommendations  or specifications, 

including product technical bulletins, handling, storage and installation instructions, and 

data sheet.

3.2 INSTALLATION

.1 Install in accordance with National Plumbing Code, and local authority having 

jurisdiction. 

.2 Install in accordance with manufacturer's instructions and as specified.

3.3 CLEANOUTS

.1 In addition to those required by code, and as indicated, install at base of soil and waste 

stacks, and rainwater leaders.

.2 Bring cleanouts to wall or finished floor unless serviceable from below floor.

.3 Building drain cleanout and stack base cleanouts: line size to maximum NPS4.

3.4 TRAP SEALS

.1 Install for floor drains and elsewhere, as indicated.

3.5 START-UP AND COMMISSIONING

.1 General:

.1 In accordance with Section 01 91 13 - General Commissioning (Cx) 

Requirements: supplemented as specified herein.

.2 Timing: Start-up only after:

.1 Pressure tests have been completed.

.2 Disinfection procedures have been completed.

.3 Water treatment systems operational.

.3 Provide continuous supervision during start-up.

3.6 TESTING AND ADJUSTING

.1 General:

.1 In accordance with Section 01 91 13 - General Commissioning (Cx) 

Requirements: supplemented as specified herein.

.2 Timing:

.1 After start-up deficiencies rectified.
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.2 After certificate of completion has been issued by authority having jurisdiction.

.3 Application tolerances:

.1 Pressure at fixtures: +/- 70 kPa.

.2 Flow rate at fixtures: +/- 20%.

.4 Adjustments:

.1 Verify that flow rate and pressure meet design criteria.

.2 Make adjustments while flow rate or withdrawal is (1) maximum and (2) 25% of 

maximum and while pressure is (1) maximum and (2) minimum.

.5 Floor drains:

.1 Verify operation of trap seal.

.2 Check security, accessibility, removeability of strainer.

.3 Clean out baskets.

.6 Vacuum breakers, backflow preventers, backwater valves:

.1 Test tightness, accessibility for O&M of cover and of valve.

.2 Simulate reverse flow and back-pressure conditions to test operation of vacuum 

breakers, backflow preventers.

.3 Verify visibility of discharge from open ports.

.7 Access doors:

.1 Verify size and location relative to items to be accessed.

.8 Cleanouts:

.1 Verify covers are gas-tight, secure, yet readily removable.

.9 Commissioning Reports:

.1 In accordance with Section 01 91 13 - General Commissioning (Cx) 

Requirements: supplemented as specified herein.

.10 Training:

.1 In accordance with Section 01 91 13 - General Commissioning (Cx) 

Requirements: supplemented as specified herein.

.2 Demonstrate full compliance with Design Criteria.

END OF SECTION
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PART 1 GENERAL

1.1 SUMMARY

.1 Section includes:

.1 The supply and installation of washroom fixtures and trim.

.2 Products installed but not supplied under this section as indicated elsewhere in  the 

contract:

.1 Install rough-in for equipment supplied by others, complete with valves on hot 

and cold water supplies, waste and vent.

.2 Equipment installed by others.

.1 Connect with unions.

.3 Equipment not installed

.1 Capped for future connection by others.

1.2 REFERENCES

.1 American National Standards Institute (ANSI)

.1 ANSI 112-19.2, Ceramic Plumbing Fixtures.

.2 American National Standards Institute/national Sanitation Foundation (ANSI/NSF)

.1 ANSI/NSF 61, Drinking Water System Components.

.3 Canadian Standards Association (CSA)

.1 CAN/CSA-B45 Series, Plumbing Fixtures.

.2 CAN/CSA-B125, Plumbing Fittings.

.3 CAN/CSA-B651, Barrier-Free Design.

1.3 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 02 62 00.01 – Hazardous Materials.

.3 Submit shop drawings and product data in accordance with Section 01 33 00 – Submittal 

Procedures.

.4 Indicate fixtures and trim:

.1 Dimensions construction details, roughing-in dimensions.

.2 Factory-set water consumption per flush at recommended pressure.

.3 For water closets, urinals: minimum pressure required for flushing.

.5 Closeout Submittals:
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.1 Provide maintenance data including monitoring requirements for incorporation 

into manuals specified in Section 01 78 00 – Closeout Submittals.

.2 Include:

.1 Description of fixtures and trim, giving manufacturer’s name, type, 

model, year, capacity.

.2 Details of operation, servicing, maintenance.

.3 List of recommended spare parts.

1.4 QUALITY ASSURANCE

.1 Health and Safety:

.1 Do construction occupational  health and safety in accordance with Section 01 70 

12 –Safety Requirements.

1.5 DELIVERY STORAGE AND DISPOSAL

.1 Waste Management and Disposal:

.1 Separate waste materials for reuse and recycling in accordance with Section 01 

74 21 – Construction/Demolition Waste Management and Disposal.

.2 Collect and separate for disposal, paper, plastic, polystyrene, corrugated 

cardboard, packaging material in appropriate on-site bins for recycling in 

accordance with Waste Management Plan.

.3 Fold up metal and plastic banding, flatten and place in designated area for 

recycling.

1.6 ACCEPTABLE PRODUCT

.1 Fixtures:

.1 American Standard

.2 Crane

.3 Kohler

.2 Trim:

.1 American Standard

.2 Delta

.3 Sloan

PART 2 PRODUCTS

2.1 MANUFACTURED UNITS

.1 Fixtures: manufacture in accordance with CAN/CSA-B45 series.

.2 Trim, fittings: manufacture in accordance with CAN/CSA-B125.

.3 Exposed plumbing brass to be chrome plated.
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.4 Number, locations: Architectural  drawings to govern.

.5 Fixtures to be product of one manufacturer and of same type.

.6 Trim to be product of one manufacturer and of same type.

2.2 WATER CLOSETS:

WC-1: Wall-mounted, exposed flush valve, top spud. Bowl to be comprised of 

vitreous china, syphon jet, elongated rim. Provided with 3 bolt to 4 bolt carrier 

adapter.

2.3 ELECTRONIC WATER CLOSET FLUSH VALVES:

.1 Barrier free, stainless steel, electronic,  sensor proximity type.

.2 Sensor: waterproof, with impact-resistant, anti scratch coated plastic lens, 

sensitivity adjustable from 100 mm to 450 mm.

.3 Flush cycle: 4.8 Lpf.

2.4 WATER CLOSET SEATS.

.1 Seat: elongated, open front, moulded solid plastic,  stainless steel check hinges.

2.5 URINALS:

.1 U-1 : wall mounted, ultra-low flush, exposed flush valve, top spud.

.1 Urinal: vitreous china, washout type, integral flushing rim, extended 

shields, integral trap, removable stainless steel strainer, back outlet.

2.6 URINAL ELECTRONIC FLUSH VALVES:

.1  Surface mounted controlled by infra-red sensor.

.1 Complete with 3 second time delay, 3.8 L flush/cycle maximum.

.2 Sensor adjustable from 381-762 mm.

.3 Non-Hold-Open integral solenoid operator.

.4 Transformer: 120/24 VAC Class 2, UL and CSA listed.

2.7 FIXTURE PIPING

.1 Hot and cold water supplies to fixtures:

.1 Chrome plated flexible supply pipes with screwdriver stop, reducers, 

escutcheon.

.2 Waste:

.1 Brass P trap with cleanout on fixtures not having integral trap.

.2 Chrome plated in exposed places.

2.8 CARRIERS.

.1 Factory manufactured floor-mounted carrier systems for all wall-mounted 

fixtures, adapter assemblies as required to install new hardware.
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PART 3 EXECUTION

3.1 INSTALLATION

.1 Mounting heights:

.1 Standard: to comply with manufacturer's recommendations unless otherwise 

indicated or specified.

.2 Wall-hung fixtures: as indicated, measured from finished floor.

.3 For barrier-free washrooms: to comply with most stringent of either NBCC or 

CAN/CSA B651, or Provincial Building Accessibility Act and Regulations. 

3.2 ADJUSTING

.1 Conform to water conservation requirements specified this section.

.1 Adjustments.

.1 Adjust water flow rate to design flow rates.

.2 Adjust pressure to fixtures to ensure no splashing at maximum 

pressures.

.3 Adjust flush valves to suit actual site conditions.

.4 Adjust urinal flush timing mechanisms.

.5 Automatic flush valves for urinals and waterclosets: set  controls to 

prevent unnecessary flush cycles during silent hours.

.2 Checks.

.1 Water closets, urinals: flushing action.

.2 Aerators: operation, cleanliness.

.3 Vacuum breakers, backflow preventers: operation under all conditions.

.3 Thermostatic controls.

.1 Verify temperature settings, operation of control, limit and safety 

controls.

END OF SECTION
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PART 1 GENERAL

1.1 SUMMARY

.1 Section includes:

.1 The supply and installation of plumbing fixtures and trim.

.2 Products installed but not supplied under this section as indicated elsewhere in  the 

contract:

.1 Install rough-in for equipment supplied by others, complete with valves on hot 

and cold water supplies, waste and vent.

.2 Equipment installed by others.

.1 Connect with unions.

.3 Equipment not installed.

.1 Capped for future connection by others.

1.2 REFERENCES

.1 Canadian Standards Association (CSA)

.1 CAN/CSA-B45 Series, Plumbing Fixtures.

.2 CAN/CSA-B125, Plumbing Fittings.

.3 CAN/CSA-B651, Barrier-Free Design.

1.3 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 02 62 00.01 – Hazardous Materials.

.1 Submit shop drawings and product data in accordance with Section 01 33 00 – 

Submittal Procedures.

.1 Indicate, for all fixtures and trim:

.1 Dimensions, construction details, roughing-in dimensions.

.3 Closeout Submittals:

.1 Submit maintenance data in accordance with Section 01 78 00 – Closeout 

Submittals

.2 Include:

.1 Description of fixtures and trim, giving manufacturer’s name, type, 

model, year, capacity.

.2 Details of operation, servicing maintenance.

.3 List of recommended spare parts.
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1.4 QUALITY ASSURANCE

.1 Health and Safety:

.1 Do construction occupational health  and safety in accordance with Section 01 70 

12 –Safety Requirements. 

1.5 DELIVERY STORAGE AND DISPOSAL

.1 Waste Management and Disposal:

.1 Separate waste materials for reuse and recycling in accordance with Waste 

Management and Disposal.

.2 Collect and separate for disposal paper, plastic, polystyrene, corrugated 

cardboard, packaging material in appropriate on-site bins for recycling in 

accordance with Waste Management Plan.

.3 Fold up metal and plastic banding, flatten and place in designated area for 

recycling.

1.6 ACCEPTABLE PRODUCT

.1 Fixtures:

American Standard

Franke Kindred

Fiat

Architectural Metal Industries

.2 Trim:

American Standard

Delta

Chicago Faucet

Sloan

PART 2 PRODUCTS

2.1 MANUFACTURED UNITS

.1 Fixtures: manufacture in accordance with CAN/CSA-B45 series.

.2 Trim, fittings: manufacture in accordance with CAN/CSA-B125.

.3 Exposed plumbing brass to be chrome plated.

.4 Number, locations: Architectural  drawings to govern.

.5 Fixtures in any one location to be product of one manufacturer and of same type.

.6 Trim in any one location to be product of one manufacturer and of same type.
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2.2 STAINLESS STEEL COUNTER-TOP SINKS

.1 L-1: single compartment, non-ledge back.

.1 From 1.0 mm thick type 302 stainless steel, self-rimming, undercoated, 

clamps. 

.2 Trim: chrome plated brass, with swing spout, aerator, single lever 

handle, washerless controls, accessories to limit maximum flow rate to 

.3 Barrier free, stainless steel, electronic, sensor proximity  type, activated 

by infra-red.

.1 Sensor: waterproof, with impact-resistant, anti scratch coated 

plastic lens, sensitivity adjustable from 100 mm to 450 mm.

.2 Controls: interchangeable receptacles for stainless steel sheathed 

sensor and modular plug-type solenoid connections, slow-

closing commercial solenoids for 860 kPa, 85 degrees C.

.2

2.3 FIXTURE PIPING

.1 Hot and cold water supplies to each fixture:

.1 Chrome plated flexible supply pipes each with screwdriver handwheel 

stop, reducers, escutcheon for exposed supplies.

.2 Waste:

.1 Brass P trap with cleanout on each fixture not having integral trap.

.2 Chrome plated in all exposed places.

2.4 CHAIR CARRIERS

.1 Factory manufactured floor-mounted carrier systems for all wall-mounted 

fixtures

PART 3 EXECUTION

3.1 INSTALLATION

.1 Mounting heights:

.1 Standard: to comply with manufacturer's recommendations unless otherwise 

indicated or specified.

.2 Wall-hung fixtures: as indicated, measured from finished floor.

.3 Physically handicapped: to comply with most stringent of either NBCC or 

CAN/CSA B651, or Provincial Buildings Accessibility Act and Regulations.

3.2 ADJUSTING

.1 Conform to water conservation requirements specified this section.

.2 Do adjustments prior to pre-commissioning.
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.3 Adjustments.

.1 Adjust water flow rate to design flow rates.

.2 Adjust pressure to fixtures to ensure no splashing at maximum pressures.

.4 Checks.

.1 Aerators: operation, cleanliness.

.2 Vacuum breakers, backflow preventers: operation under all conditions.

.3 Wash fountains: operation of flow-actuating  devices.

.5 Thermostatic controls.

.1 Verify temperature settings, operation of control, limit and safety controls.

.6 Report verification checks in Commissioning Manual.

END OF SECTION
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	.41 Verify location and elevation of existing services (water, electrical, sanitary, storm sewers, equipment, natural gas, voice and data cabling, ductwork and piping), which may affect the work of this division. Repair any damage to existing underground services caused by neglect to determine and mark out the location of such services prior to excavation work commencing.
	.42 Refer also to room finish schedules to determine finished, partially finished and unfinished areas of the building.
	.43 Visit site to determine access route for bringing equipment into the building.
	.44 Location routing and depth of sanitary sewers, water mains, natural gas, and other utilities shown on drawings are based on available information and are approximate only. Contractor and his site services subtrades shall carry out following verification procedure prior to installing the site services:  .1   Reconfirm information noted on contract drawings, by comparing with the local utility's most current records.  .2   Referring to same benchmarks used by contractor; take invert readings at nearest manholes and check for discrepancies with contract drawings.  .3   Prior to installation of piping, advise Departmental Representative of any discrepancy found during above procedure. Revised drawings or instructions will be given to contractor.  .4   Avoid damaging or displacing existing services where exact position is not known. Should any damage occur, advise Departmental Representative in writing for remedial instructions.


	Part 2 PRODUCTS
	2.1 MATERIALS
	.1 All materials used on this project shall be new and CSA approved unless noted otherwise.


	Part 3 EXECUTION
	3.1 PAINTING, REPAIRS AND RESTORATION
	.1 Do painting in accordance with Section 09 91 23 - Interior Painting.
	.2 Prime and touch up marred finished paintwork to match original.
	.3 Restore to new condition, finishes which have been damaged.

	3.2 CLEANING
	.1 Clean interior and exterior of all systems including strainers. Vacuum interior of ductwork and air handling units.

	3.3 FIELD QUALITY CONTROL
	.1 Site Tests: conduct following tests in accordance with Section 01 45 00 - Quality Control and submit report as described in PART 1 - SUBMITTALS.
	.2 Manufacturer's Field Services:
	.3 Site Tests and Inspections:

	3.4 DEMONSTRATION
	.1 Departmental Representative will use equipment and systems for test purposes prior to acceptance. Contractor to supply labour, material, and instruments required for testing.
	.2 Supply tools, equipment and personnel to demonstrate and instruct operating and maintenance personnel in operating, controlling, adjusting, trouble-shooting and servicing of all systems and equipment during regular work hours, prior to acceptance.
	.3 Use operation and maintenance manual, as-built drawings, and audio visual aids as part of instruction materials.
	.4 Instruction duration time requirements as specified in appropriate sections.
	.5 Departmental Representative may record these demonstrations on video tape for future reference.
	.6 Site Tests and Inspections:

	3.5 PROTECTION
	.1 Protect equipment and systems openings from dirt, dust, and other foreign materials with materials appropriate to system.



	220719 Plumbing Piping Insulation_0
	Part 1 GENERAL
	1.1 References
	.1 American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE)
	.2 American Society for Testing and Materials (ASTM)
	.3 Canadian General Standards Board (CGSB)
	.4 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
	.5 Manufacturer's Trade Associations
	.6 Underwriters' Laboratories of Canada (ULC)
	.7 Model National Energy Code of Canada for Buildings (MNECB).

	1.2 Definitions
	.1 For purposes of this section:
	.2 TIAC ss:

	1.3 SUBMITTALS
	.1 Submittals:  in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.3 Shop Drawings:
	.4 Samples:
	.5 Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal Procedures.

	1.4 QUALITY ASSURANCE
	.1 Qualifications:
	.2 Health and Safety:

	1.5 delivery, storage and handling
	.1 Packing, shipping, handling and unloading:
	.2 Storage and Protection:
	.3 Waste Management and Disposal:


	Part 2 Products
	2.1 Fire and Smoke Rating
	.1 In accordance with CAN/ULC-S102.

	2.2 Insulation
	.1 Mineral fibre specified includes glass fibre, rock wool, slag wool.
	.2 Thermal conductivity ("k" factor) not to exceed specified values at 24 oC mean temperature when tested in accordance with ASTM C335.
	.3 TIAC Code A-2: Rigid moulded calcium silicate in sections and blocks, and with special shapes to suit project requirements.
	.4 TIAC Code A-3: Rigid moulded mineral fibre with factory applied vapour retarder jacket.
	.5 TIAC Code A-6: Flexible unicellular tubular elastomer.
	.6 TIAC Code C-2: Mineral fibre blanket faced with factory applied vapour retarder jacket (as scheduled in PART 3 of this section).

	2.3 Insulation Securement
	.1 Tape: Self-adhesive, aluminum, plain reinforced, 50 mm wide minimum.
	.2 Contact adhesive: Quick setting.
	.3 Canvas adhesive: Washable.
	.4 Tie wire: 1.5 mm diameter stainless steel.
	.5 Bands: Stainless steel, 19 mm wide, 0.5 mm thick.

	2.4 Cement
	.1 Thermal insulating and finishing cement:

	2.5 Vapour Retarder Lap Adhesive
	.1 Water based, fire retardant type, compatible with insulation.

	2.6 Indoor Vapour Retarder Finish
	.1 Vinyl emulsion type acrylic, compatible with insulation.

	2.7 Outdoor Vapour Retarder Finish
	.1 Vinyl emulsion type acrylic, compatible with insulation.
	.2 Reinforcing fabric: Fibrous glass, untreated 305 g/m2.

	2.8 Jackets
	.1 Polyvinyl Chloride (PVC):
	.2 Canvas:
	.3 Aluminum:

	2.9 Weatherproof Caulking FOR JACKETS Installed Outdoors
	.1 Caulking to: Section 07 92 00 - Joint Sealing.


	Part 3 Execution
	3.1 MANUFACTURE’S instructions
	.1 Compliance:  comply with manufacturer’s written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheet.

	3.2 Pre- Installation Requirement
	.1 Pressure testing of piping systems and adjacent equipment to be complete, witnessed and certified.
	.2 Surfaces to be clean, dry, free from foreign material.

	3.3 Installation
	.1 Install in accordance with TIAC National Standards.
	.2 Apply materials in accordance with manufacturers instructions and this specification.
	.3 Use two layers with staggered joints when required nominal wall thickness exceeds 75 mm.
	.4 Maintain uninterrupted continuity and integrity of vapour retarder jacket and finishes.
	.5 Supports, Hangers:

	3.4 Removable, Pre-fabricated, Insulation and Enclosures
	.1 See Section 22 07 16 – Plumbing Equipment Insulation.

	3.5 Installation of Elastomeric Insulation
	.1 Insulation to remain dry. Overlaps to manufacturers instructions. Ensure tight joints.
	.2 Provide vapour retarder as recommended by manufacturer.

	3.6 Piping Insulation Schedules
	.1 Includes valves, valve bonnets, strainers, flanges and fittings unless otherwise specified.
	.2 TIAC Code: A-2.
	.3 TIAC Code: A-3.
	.4 TIAC Code: A-6.
	.5 TIAC Code: C-2 with  vapour retarder jacket.
	.6 Thickness of insulation to be as listed in following table.
	.7 Finishes:

	3.7 CLeaning
	.1 Proceed in accordance with Section 01 74 11 – Cleaning.
	.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.



	221010 Plumbing Pumps_0
	Part 1 General
	1.1 summary
	.1 Section includes:

	1.2 References
	.1 Health Canada/Workplace Hazardous Materials Information System (WHMIS)

	1.3 submittals
	.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.3 Shop Drawings:
	.4 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.5 Instructions: submit manufacturer’s installation instructions.
	.6 Manufacturers’ Field Reports: manufacturers’ field reports specified.
	.7 Closeout submittals: submit maintenance and engineering data for incorporation into manual specified in Section 01 78 00 – Closeout submittals, include:

	1.4 QUALITY ASSURANCE
	.1 Pre-Installation Meeting:
	.2 Health and Safety:

	1.5 DELIVERY, STORAGE AND HANDLING
	.1 Waste Management and Disposal:


	Part 2 Products
	2.1 Sump Pump Submersible
	.1 Schedule: refer mechanical equipment schedule on M1.1.
	.2 Capacity: 30gpm @ 20’ head each.
	.3 Construction: duplex pump, CSA approved, housing epoxy coated cast iron, nylon impeller, mechanical shaft seal, or as indicated in pump schedule.
	.4 Motor: hermetically sealed, with automatic overload protection.
	.5 Control and control panel: Indoor duplex pump control alternator and alarm system. NEMA 1, cULus listing.
	.6 Sequence of Operation:
	.7 Acceptable Product: Franklin, Barnes, Hydromatic, Liberty


	Part 3 Execution
	3.1 MANUFACTURER’S INSTRUCTIONS
	.1 Compliance: comply with manufacturer’s written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and data sheet.

	3.2 Installation
	.1 Make piping and electrical connections to pump and motor assembly and controls as indicated.
	.2 Ensure pump and motor assembly do not support piping.
	.3 Align vertical pit mounted pump assembly after mounting and securing cover plate.

	3.3 Field Quality Control
	.1 Check power supply.
	.2 Check starter protective devices.
	.3 Start-up, check for proper and safe operation.
	.4 Check settings and operation of hand-off-auto selector switch, operating, safety and limit controls, audible and visual alarms, over-temperature and other protective devices.
	.5 Adjust flow from water-cooled bearings.
	.6 Adjust impeller shaft stuffing boxes, packing glands.

	3.4 Start-up
	.1 General:

	3.5 SUMP PUMP SUBMERSIBLE
	.1 Application tolerances:
	.2 PV Procedures:
	.3 Check removeability of pumps for servicing without interfering with installation or operation of other equipment.
	.4 Verify non-clog capability and maximum size of solids, using procedures recommended by manufacturer.

	3.6 Reports
	.1 In accordance with Section 01 91 13 – General Commissioning (Cx) Requirements: supplemented as specified herein.
	.2 Include

	3.7 Training
	.1 In accordance with Section 01 91 13 – General Commissioning (Cx) Requirements supplemented as specified herein.



	221118 Domestic Water Piping Copper_0
	Part 1 GENERAL
	1.1 REFERENCES
	.1 American National Standards Institute (ANSI)/American Society of Mechanical Engineers International (ASME).
	.2 American National Standards Institute/National Sanitation Foundation (ANSI/NSF).
	.3 American Society for Testing and Materials International (ASTM).
	.4 American Water Works Association (AWWA).
	.5 Canadian Standards Association (CSA International).
	.6 Health Canada/Workplace Hazardous Materials Information System (WHMIS).
	.7 Manufacturer's Standardization Society of the Valve and Fittings Industry (MSS).
	.8 National Research Council (NRC)/Institute for Research in Construction.
	.9 Guidelines for Canadian Drinking Water Quality

	1.2 SUBMITTALS
	.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.3 Submit WHMIS MSDS - Material Safety Data Sheets in accordance with Section 02 62 00.01 - Hazardous Materials.
	.4 Closeout Submittals:
	.5 Grooved joint couplings and fittings to be indicated on product submittals and to be specifically identified with the applicable style or series designation.

	1.3 HEALTH AND SAFETY
	.1 Do construction occupational health and safety in accordance with Section 01 70 12 - Safety Requirements.

	1.4 WASTE MANAGEMENT AND DISPOSAL
	.1 Separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
	.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
	.3 Separate for reuse and recycling and place in designated containers Steel, Metal, Plastic waste in accordance with Waste Management Plan.
	.4 Place materials defined as hazardous or toxic in designated containers.
	.5 Handle and dispose of hazardous materials in accordance with CEPA , TDGA , Regional and Municipal regulations.
	.6 Fold up metal banding, flatten and place in designated area for recycling.


	Part 2 Products
	2.1 Piping
	.1 Domestic hot and cold systems, within building, NPS2-1/2 and smaller.

	2.2 Fittings
	.1 Bronze pipe flanges and flanged fittings, Class 150 and 300: to ANSI/ASME B16.24.
	.2 Cast bronze threaded fittings, Class 125 and 250: to ANSI/ASME B16.15.
	.3 Cast copper, solder type: to ANSI/ASME B16.18.
	.4 Wrought copper and copper alloy, solder type: to ANSI/ASME B16.22.

	2.3 Joints
	.1 Bolts, nuts, hex head and washers: to ASTM A307, heavy series.
	.2 Solder: Provide lead, antimony, cadmium and zinc free solders composed of tin/copper/silver or nickel components that are acceptable to Authorities having jurisdiction.
	.3 Teflon tape: for threaded joints.
	.4 Dielectric connections between dissimilar metals: dielectric fitting to ASTM F492, complete with thermoplastic liner.

	2.4 Gate Valves
	.1 NPS2 and under, soldered:
	.2 NPS2 and under, screwed:

	2.5 Globe Valves
	.1 NPS2 and under, soldered:
	.2 NPS2 and under, screwed:

	2.6 Swing Check Valves
	.1 NPS 2 and under, soldered:
	.2 NPS2 and under, screwed:
	.3 NPS 2 and under, push-to-connect, lift-disc type:
	.4 NPS2-1/2 and over, flanged:

	2.7 Ball Valves
	.1 NPS2 and under:


	Part 3 Execution
	3.1 Installation
	.1 Install in accordance with National Plumbing Code and local authority having jurisdiction.
	.2 Install pipe work in accordance with Section 23 05 05 – Installation of Pipework and by certified journeyperson supplemented as specified herein.
	.3 Assemble piping using fittings manufactured to ANSI standards.
	.4 Install DCW piping below and away from DHW and DHWR and other hot piping so as to maintain temperature of cold water as low as possible.
	.5 Connect to fixtures and equipment in accordance with manufacturer's written instructions unless otherwise indicated.
	.6 Buried Tubing

	3.2 Valves
	.1 Isolate equipment, fixtures and branches with ball valves.
	.2 Balance recirculation system using lockshield globe valves. Mark settings and record on as-built drawings on completion.

	3.3 Pressure Tests
	.1 Conform to requirements of Section 21 05 01 - Common Work Results-Mechanical.
	.2 Test pressure: greater of 1 ½ times maximum system operating pressure or 860 kPa, in accordance with National Plumbing Code.

	3.4 Flushing and Cleaning
	.1 Flush entire system for 8 h. Ensure outlets flushed for 2 h. Let stand for 24 h, then draw one sample off longest run. Submit to testing laboratory for bacteriological testing to verify that system is clean to Provincial potable water guidelines. Let system flush for additional 2 h, then draw off another sample for testing.

	3.5 Pre-Start-up Inspections
	.1 Systems to be complete, prior to flushing, testing and start-up.
	.2 Verify that system can be completely drained.
	.3 Ensure that pressure booster systems are operating properly.
	.4 Ensure that air chambers, expansion compensators are installed properly.

	3.6 Disinfection
	.1 Flush out, disinfect and rinse system to requirements of authority having jurisdiction and approval of DCC Representative.
	.2 Coordinate with Section 33 11 16 – Site Water Utility Distribution Piping and Section 33 11 16.01 – Incoming Site Water Utility Distribution Piping.
	.3 Upon completion, provide laboratory test reports on water quality to DCC Representative.

	3.7 Start-up
	.1 Timing: Start up after:
	.2 Provide continuous supervision during start-up.
	.3 Start-up procedures:
	.4 Rectify start-up deficiencies.

	3.8 Performance Verification
	.1 Timing:
	.2 Procedures:
	.3 Reports:


	END OF SECTION

	221317 Drainage Waste and Vent Piping - Cast Iron, Copper_0
	Part 1 General
	1.1 summary
	.1 Section includes:

	1.2 References
	.1 American Iron and Steel Institute (AISI)
	.2 American Society for Testing and Materials (ASTM)
	.3 Canadian Standards Association (CSA International)

	1.3 quality assurance
	.1 Health and Safety:

	1.4 delivery storage and disposal
	.1 Waste Management and Disposal:

	1.5 Submittals:
	.1 Provide submittals in accordance with Section 01 33 00 � Submittal Procedures.
	.2 Product Data:


	Part 2 Products
	2.1 Copper Tube and Fittings
	.1 Above ground sanitary, storm and vent Type DWV to: ASTM B306.

	2.2 Cast Iron Piping and Fittings
	.1 Buried sanitary, storm and vent minimum NPS2, to: CAN/CSA-B70, with one layer of protective coating of butimous.
	.2 Above ground sanitary, storm and vent: to CAN/CSA-B70.


	Part 3 Execution
	3.1 Installation
	.1 In accordance with Section 23 05 05 – Installation of Pipework and by certified journeyperson.
	.2 Install in accordance with Canadian Plumbing Code and local authority having jurisdiction.

	3.2 Testing
	.1 Pressure test buried systems before backfilling.
	.2 Hydraulically test to verify grades and freedom from obstructions.

	3.3 Performance Verification
	.1 Cleanouts:
	.2 Test to ensure traps are fully and permanently primed.
	.3 Storm water drainage:
	.4 Ensure that fixtures are properly anchored, connected to system and effectively vented.
	.5 Affix applicable label (storm, sanitary, vent, pump discharge, etc.) c/w directional arrows every floor or 4.5 m (whichever is less).
	.6 Provide copies of test reports for Commissioning Manuals.



	224201 Plumbing Specialities and Accessories_0
	Part 1 GENERAL
	1.1 SUMMARY
	.1 Section Includes:

	1.2 References
	.1 American Society for Testing and Materials International (ASTM)
	.2 American Water Works Association (AWWA)
	.3 American National Standards Institute (ANSI)
	.4 Canadian Standards Association (CSA)
	.5 Plumbing and Drainage Institute (PDI)

	1.3 Submittals
	.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.3 Shop Drawings:
	.4 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.5 Instructions: submit manufacturer’s installation instructions.
	.6 Closeout submittals: submit maintenance and engineering data for incorporation into manual specified in Section 01 78 00 – Closeout Submittals.   Include:

	1.4 QUALITY ASSURANCE
	.1 Pre-Installation Meetings:

	1.5 DELIVERY, STORAGE AND HANDLING
	.1 Waste Management and Disposal:


	Part 2 Products
	2.1 Floor Drains
	.1 FD-1: Existing to remain.

	2.2 Cleanouts
	.1 Cleanout plugs: heavy cast iron male ferrule with brass screws and threaded brass or bronze plug. Sealing-caulked lead seat or neoprene gasket.
	.2 Access covers:

	VACUUM BREAKERS
	.3 To CSA-B64 Series.
	.4 Atmospheric vacuum breaker (inlet to domestic hot water tanks):
	.5 Hose connection vacuum breaker:


	Part 3 Execution
	3.1 MANUFACTURER’S INSTRUCTIONS
	.1 Compliance: Comply with manufacturer’s written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and data sheet.

	3.2 Installation
	.1 Install in accordance with National Plumbing Code, and local authority having jurisdiction.
	.2 Install in accordance with manufacturer's instructions and as specified.

	3.3 Cleanouts
	.1 In addition to those required by code, and as indicated, install at base of soil and waste stacks, and rainwater leaders.
	.2 Bring cleanouts to wall or finished floor unless serviceable from below floor.
	.3 Building drain cleanout and stack base cleanouts: line size to maximum NPS4.

	3.4 Trap SealS
	.1 Install for floor drains and elsewhere, as indicated.

	3.5 Start-up AND COMMISSIONING
	.1 General:
	.2 Timing: Start-up only after:
	.3 Provide continuous supervision during start-up.

	3.6 Testing and Adjusting
	.1 General:
	.2 Timing:
	.3 Application tolerances:
	.4 Adjustments:
	.5 Floor drains:
	.6 Vacuum breakers, backflow preventers, backwater valves:
	.7 Access doors:
	.8 Cleanouts:
	.9 Commissioning Reports:
	.10 Training:



	224203 Commercial Washroom Fixtures_0
	Part 1 General
	1.1 summary
	.1 Section includes:
	.2 Products installed but not supplied under this section as indicated elsewhere in the contract:

	1.2 References
	.1 American National Standards Institute (ANSI)
	.2 American National Standards Institute/national Sanitation Foundation (ANSI/NSF)
	.3 Canadian Standards Association (CSA)

	1.3 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 02 62 00.01 – Hazardous Materials.
	.3 Submit shop drawings and product data in accordance with Section 01 33 00 – Submittal Procedures.
	.4 Indicate fixtures and trim:
	.5 Closeout Submittals:

	1.4 Quality Assurance
	.1 Health and Safety:

	1.5 delivery storage and disposal
	.1 Waste Management and Disposal:

	1.6 Acceptable Product

	Part 2 Products
	2.1 Manufactured Units
	.1 Fixtures: manufacture in accordance with CAN/CSA-B45 series.
	.2 Trim, fittings: manufacture in accordance with CAN/CSA-B125.
	.3 Exposed plumbing brass to be chrome plated.
	.4 Number, locations: Architectural drawings to govern.
	.5 Fixtures to be product of one manufacturer and of same type.
	.6 Trim to be product of one manufacturer and of same type.

	2.2 Water closets:
	2.3 ELECTRONIC WATER CLOSET FLUSH VALVES:
	2.4 WATER CLOSET SEATS.
	2.5 URINALS:
	2.6 URINAL ELECTRONIC FLUSH VALVES:
	2.7 Fixture piping
	2.8 carriers.

	Part 3 Execution
	3.1 Installation
	.1 Mounting heights:

	3.2 Adjusting
	.1 Conform to water conservation requirements specified this section.



	224216 Commercial Sinks_0
	Part 1 General
	1.1 SUMMARY
	.1 Section includes:
	.2 Products installed but not supplied under this section as indicated elsewhere in the contract:

	1.2 References
	.1 Canadian Standards Association (CSA)

	1.3 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 02 62 00.01 – Hazardous Materials.
	.3 Closeout Submittals:

	1.4 QUALITY ASSURANCE
	.1 Health and Safety:

	1.5 DELIVERY STORAGE AND DISPOSAL
	.1 Waste Management and Disposal:

	1.6 aCCEPTABLE PRODUCT
	.1 Fixtures:
	.2 Trim:


	Part 2 Products
	2.1 Manufactured Units
	.1 Fixtures: manufacture in accordance with CAN/CSA-B45 series.
	.2 Trim, fittings: manufacture in accordance with CAN/CSA-B125.
	.3 Exposed plumbing brass to be chrome plated.
	.4 Number, locations: Architectural drawings to govern.
	.5 Fixtures in any one location to be product of one manufacturer and of same type.
	.6 Trim in any one location to be product of one manufacturer and of same type.

	2.2 Stainless steel counter-top sinks
	.1 L-1: single compartment, non-ledge back.

	2.3 Fixture piping
	2.4 Chair carriers

	Part 3 Execution
	3.1 Installation
	.1 Mounting heights:

	3.2 Adjusting
	.1 Conform to water conservation requirements specified this section.
	.2 Do adjustments prior to pre-commissioning.
	.3 Adjustments.
	.4 Checks.
	.5 Thermostatic controls.
	.6 Report verification checks in Commissioning Manual.




