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Part 1 General 

1.1 DESCRIPTION 

.1 Supply and installation of pneumatic modulating process control valve as shown on the 
drawing. 

1.2 SUMMARY 

.1 Section Includes: 

.1 Pneumatic operated control pinch valve  

.2 Supply of plant air to the control valve  

.3 Commissioning 

.4 Operator training  

.2 Related Sections: 

.1 Section 01 33 00 - Submittal Procedures. 

.2 Section 01 78 00 - Closeout Submittals. 

1.3 REFERENCES 

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

.1 ANSI/ASME B16.5 - 2003, Pipe Flanges and Flanged Fittings. 

.2 ANSI/ASME B16.10 - 992, Face-to-Face and End-to-End Dimensions 
Valves. 

.3 ANSI/ASME B16.34 - 1996 Valves - Flanged, Threaded and Welding 
End. 

.2 American Society of Testing and Materials (ASTM): 

.1 ASTM A216 / A216M - 08 Standard Specification for Steel Castings, 
Carbon, Suitable for Fusion Welding, for High-Temperature Service. 

.3 American Petroleum Institute (API). 

.1 API 598-[1996], Valve Inspection and Testing. 

.4 Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS). 

.1 MSS SP-25-1998, Standard Marking System for Valves, Fittings, 
Flanges and Unions. 

.2 MSS SP-61-2003, Pressure Testing of Steel Valves. 

1.4 SUBMITTALS 

.1 Submittals in accordance with E4. 

.2 Clearly reference each shop drawing item to the respective specification section and/or 
drawing number detail. 
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.3 Highlight information and options relative to the shop drawing item. 

.4 Redline information and options on the shop drawing items that are not relevant to the 
product supplied.  

.5 Closeout Submittals: 

.1 Submit maintenance data for incorporation into manual specified in 
Section 01 78 00 - Closeout Submittals. 

1.5 QUALITY ASSURANCE 

.1 Health and Safety: 

.1 Do construction occupational health and safety in accordance with the 
Manitoba Department of Labour guidelines. 

1.6 DELIVERY STORAGE AND DISPOSAL 

.1 Waste Management and Disposal: 

.1 Separate and recycle waste materials. 

1.7 MAINTENANCE 

.1 Furnish following spare parts: 

.1 Sleeve : one for each valve, minimum 2. 

.2 One spare pressure gauge. 

1.8 COMMISSIONING 

.1 As part of commissioning activities, develop schedule of valves and record thereon 
identifier, location, service, purchase order number and date, manufacturer, identification 
data specified above. 

.2 Incorporate the City of Winnipeg equipment identification into the document.  Obtain 
numbering system from Contract Administrator. 

.3 Manufacturer/supplier of valve operators is to provide assistance to the Contractor during 
commissioning to set up actuators. 

1.9 TRAINING  

.1 Provide operator classroom training for operators. 

.2 Training to include items such as preventative maintenance, adjusting, set up and repairs. 
Provide training manuals for each operator.  Trainer to use actual model in classroom for 
demonstrations purposes. 

.3 Refer to Section 01 91 94 Commissioning Training for additional requirements.  
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Part 2 Products 

2.1 MATERIAL 

.1 Valves: 

.1 Valves to be individually tested by manufacturer prior to shipping. 

.2 Requirements common to valves, unless specified otherwise: 

.1 Pressure-temperature ratings: to ANSI B16.34. 

.2 Inspections and tests: to API 598. 

.3 Pressure Testing: to MSS SP-61. 

.4 Flanged valves: 
.1 Face-to-face dimensions: to ANSI B16.10. 
.2 Flange dimensions: to ANSI B16.5 with 1.6 mm raised face. 

.5 Markings: to MSS SP-25. 

.6 Identification: 
.1 Plate showing catalogue number, size, material of body disc, stem seat, 

fluid, pressure-temperature rating. 
.2 Body markings: manufacturer, size, primary service rating, material 

symbol. 
.7 CRN registration number required for all products. 
 

2.2 PNEUMATIC FLOW CONTROL PINCH VALVES 

.1 Two  pneumatic operated mechanical pinch type valve with the following features or 
characteristics: 

.1 Line size: 150 mm (6”) 

.2 Flow rate: maximum 530 US gpm, normal 400 US gpm and minimum flow rate: 
100 US gpm 

.3 Inlet temperature: 5°C (40°F) to 10°C (50°F). 

.4 Specific gravity of liquid: 1.0 

.5 Body: ductile iron. 

.6 Body Length shall be given in ISA S75.08.  

.7 Pinch sleeve trim: one piece construction with integral flanges drilled to be 
retained by the flange bolts. 

.8 Pinch sleeve material: viton reinforced with calendared polyester.  Provide spare 
sleeve for each valve. 

.9 Sleeve type: variable orifice cone sleeve design. 

.10 Actuator function: throttling. 

.11 Flange joint ends: mate with ANSI B16.1, Class 125/ ANSI B16.5, Class 150 

.12 Pneumatic operation: air to open with fail open spring. 

.13 Air failure mode: spring open with spring fully enclosed in the cylinder housing 

.14 Input signal: 4 to 20 mA. 

.15 Pneumatic cylinder maximum working pressure of 150 psig. 
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.16 Facility air supply: (570 kPa)82 PSIG. 

.17 Pneumatic cylinder mounting: On valve body by means of an open yoke. 

.18 Limit switches: open and closed limit switches. 

.19 Valve positioner: valve position switch. 

.20 Stem position indicator: switch to indicate stem position. 

.21 Solenoid valve: 3 way solenoid valve ASCO Model #8320. 

.22 Manual over ride: perpendicular to pipe. 

.23 Regulator: Fisher filter regulator #67AFR 

.24 Acceptable manufacturer: Red Valve Co. Series 5200D or approved equal. 

.2 All accessories shall be factory set and field adjusted. 

.3 Install copper air lines from the new air reservoir to the pneumatic operator. 

2.3 PNEUMATIC AIR RESERVOIR  

.1 Provide one ASME Code Section VIII, Division 1 and CSA B.51 certified steel air 
reservoir complete with the following: 

.1 Tank rating: maximum allowable working pressure of 200 PSIg 

.2 Tank Capacity: 226 litre (60 US gal) 

.3 Orientation: vertical tank with pressed steel feet 

.4 Tank CRN number assigned for use in Canada 

.5 Factory applied tank exterior paint: 2 coats of ICI Devoe Epoxy Lining, 3-5 mil 
per coat 

.6 Factory Applied tank interior paint: 2 coats of ICI Devoe Epoxy Lining, 3-5 mil 
per coat. 

.7 Acceptable manufacturer: Ingersoll Rand 

.2 Accessories: 

.1 Air regulator with pressure gauge for a range of 0 to 1,034 kPA (0 to 150 PSI).  
Operating point 138 kPA (20 PSI) 

.2 Tank mounted pressure regulating valve. 

.3 Bronze check valve mounted on inlet of air reservoir.   

.4  

2.4 PNEUMATIC BALL VALVES 

.1 Provide ball valves on the air supply branch line from the City’s existing air compressor 
to the new air reservoir in gallery number 3.  Refer to schematic drawing.  Valves to have 
the following features: 

.1 Service: compressed air 

.2 Rating: 600 psig WOG 

.3 Body: bronze 

.4 Ball: 316 stainless steel 

.5 Stem: 316 stainless steel 

.6 Lever and nut: Stainless steel 
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.7 Seat and stem packing: Reinforced Poly Tetra Fluoro Ethylene (RPTFE) 

.7 Acceptable manufacturer: Apollo 70-100 Series or approved equal. 

2.5 PROCESS CONTROL BALL VALVES 

.1 Pneumatic operated mechanical ball valve with the following features or characteristics: 

.1 Size: 10mm, 150 mm, 300mm 

.2 Rating: Class 150 

.3 Design: full bore, split body, side entry, flanged 

.4 Body: ASTM A351 stainless steel 

.5 Ball: ASTM A276 Type 316 stainless steel  

.6 Stem: ASTM A276 Type 316 stainless steel 

.7 Ball seat: Super-TEK TFM 

.8 Stem packing: Super-TEK TFM 

.9 Adaptor mount: as required 

.10 Acceptable manufacturer: Flo-Tite Inc. Model F150 or approved equal. 

.2 Pneumatic Operator 

.1 Service: on – off service 

.2 Air Supply: 80 psig 

.3 Function: double acting 

.4 Environment: NEMA 4X , corrosion resistant 

.5 Air filter / pressure regulator to set valve pressure 

.6 Acceptable manufacturer: Flowserve Super Nova Model B175B. 

.3 Electric Operator for 150 mm valves 

.1 Valve size: 150 mm 

.2 Service: quarter turn on – off service 

.3 Environment: NEMA 4X , corrosion resistant 

.4 Certification: CSA certified 

.5 Voltage: 600V 60 Hz 3Ph 

.6 Manual hand wheel over ride with declutch lever. 

.7 Local/stop/remote selector switch 

.8 Open/close selector switch 

.9 LCD display 

.10 Overload: Torque sensing overload. 

.11 Acceptable manufacturer: Flowserve Limitorque Accutronix QX-4 or approved 
equal. 

.4 Electric Operator for 300 mm valves 

.1 Valve size: 300 mm 

.2 Service: quarter turn on – off service 

.3 Environment: NEMA 4X , corrosion resistant 

.4 Certification: CSA certified 
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.5 Voltage: 600V 60 Hz 3Ph 

.6 Manual hand wheel over ride with declutch lever. 

.7 Local/stop/remote selector switch 

.8 Open/close selector switch 

.9 LCD display 

.10 Overload: Torque sensing overload. 

.11 Control system: distributed control system 

.12 Acceptable manufacturer: Flowserve Limitorque Accutronix MXa or approved 
equal. 

 

.5 Integrated Valve Controller for pneumatic operators with the following features 

.1 Controller environment: NEMA 4X and corrosion resistant. 

.2 Housing: Aluminium with dichromate  and powder coat 

.3 Shaft: stainless steel 

.4 Cam/splines: nylon 

.5 Dome: polycarbonate. 

.6 Terminal block: PCB screw terminals. 

.7 Mechanical switches: SPDT 

.8 Electrical connection: 12 mm NPT conduit 

.9 Electrical voltage: 120VAC 

.10 Certifications: CSA 

.11 Solenoid: internal pilot 

.12 Acceptable manufacturer: Flowserve Aviator  

.6 Manual operator 

.1 Worm gear operation. 

2.6 PROCESS CONTROL LEACHATE CHECK VALVES 
 

.1 Check valve with an ANSI Class 125 rating shall be a full body type, with a domed 
access cover and only two moving parts, the flexible Buna-N disc and type 302 stainless 
steel disc accelerator conforming to American Water Works Association Standards 
ANSI/AWWA C508. Provide the following: 

.1 Valve body material to be ASTM A-351 Grade CF8M, stainless steel. 

.2 A mechanical indicator to provide disc position indication on valves.  The 
indicator shall have continuous contact with the disc under all operating 
conditions to assure accurate disc position. 

.2 Acceptable Manufacturer: Valmatic Surgebuster  

 

2.7 PROCESS CONTROL SAMPLER AIR LINES 

.1 Sampler air lines to be Type K Hard Copper. 
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2.8 PROCESS CONTROL AIR LINE CHECK VALVE 

.1 Bronze check valve rated for 400 psig WOG with tight shut off, RPTFE ball-cone check 
and straight flow through, stainless steel spring. 

.2 Provide check valve on air supply line from City’s existing air compressors. 

 

Part 3 Execution 

3.1 INSTALLATION 

.1 Valve shall be installed in accordance with manufacturer’s written Installation and 
Operation Manual. 

3.2 PNEUMATIC CONTROL PINCH VALVES  

.1 Pipe air from COW facility air supply pipe line to valve.  

3.3 COMMISSIONING 

.1 As part of commissioning activities, develop schedule of valves and record thereon 
identifier, location, service, purchase order number and date, manufacturer, identification 
data specified above. 

.2 Use the City of Winnipeg Identification Numbering system to identify valves. 

3.4 TRAINING  

.1 Provide training to the City of Winnipeg employees at a time convenient on the 
operation, set up, adjusting and maintenance of the valves and operators.  The date and 
time to be convenient to the City of Winnipeg. 

.2 Provide specific manufacturer training manuals for each operator. 

3.5 OPERATION AND MAINTENANCE MANUALS  

.1 Pump supplier to provide operation and maintenance information to the Contractor for 
inclusion in the operation and maintenance manual.   

.2 Provide operation and maintenance (O&M) manual to the Contract Administrator for review
at least one month before substantial completion.  Incorporate Contract Administrator’s comments 
into final submission.  Total project performance will not be achieved until the final O&M 
submission is received. 

 

END OF SECTION 
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Part 1 General 

1.1 RELATED REQUIREMENTS 

.1 Section 44 20 01 - Installation of Process Piping 

.2 Section 44 30 01 - Sampling Equipment 

1.2 REFERENCES 

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

.1 ANSI/ASME B31.3-2006, Process Piping. 

.2 American National Standards Institute/American Water Works Association 
(ANSI/AWWA) 

.1 ANSI/AWWA C206-03, Field Welding of Steel Water Pipe. 

.3 American Welding Society (AWS) 

.1 AWS C1.1M/C1.1-R2006, Recommended Practices for Resistance Welding. 

.2 AWS Z49.1-2005, Safety in Welding, Cutting and Allied Process. 

.3 AWS W1-2000, Welding Inspection Handbook. 

.4 Canadian Standards Association (CSA International) 

.1 CSA W48-06, Filler Metals and Allied Materials for Metal Arc Welding. 

.2 CSA-W117.2-2006, Safety in Welding, Cutting and Allied Processes. 

.3 CSA W178.1-2008, Certification of Welding Inspection Organizations. 

.4 CSA W178.2-2008, Certification of Welding Inspectors. 

.5 Manitoba Department of Labour. 

.6 Submittals: E4. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS 

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

.2 At least one week prior to commencing any welding work, the Contractor is to provide the 
Contract Administrator with a copy of each welders’ certificates showing that the welders 
have Manitoba Provincial qualifications for the welding procedures that will be 
undertaken on the project.  

1.4 QUALITY ASSURANCE 

.1 Qualifications: 

.1 Welders: 
.1 Welding qualifications in accordance with CSA B51. 
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.2 Use qualified and licensed welders possessing certificate for each 
procedure performed from authority having jurisdiction. 

.3 Submit welder's qualifications to the Contract Administrator. 

.4 Each welder to possess identification symbol issued by authority having 
jurisdiction. 

.2 Inspectors: 
.1 Inspectors qualified to CSA W178.2. 

.3 Certifications: 
.1 Registration of welding procedures in accordance with CSA B51. 
.2 Copy of welding procedures available for inspection. 
.3 Safety in welding, cutting and allied processes in accordance with CSA-

W117.2. 

1.5 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle material in order not to cause damage from vibration, dust, 
water, cold, heat, etc..  

.2 Deliver materials to site in original factory packaging, labelled with manufacturer's name, 
address. 

.3 Waste Management: remove waste material for reuse and recycling to the maximum. 

Part 2 Products 

2.1 ELECTRODES 

.1 Electrodes: in accordance with CSA W48 Series. 

Part 3 Execution 

3.1 APPLICATION 

.1 Manufacturer's Instructions: comply with manufacturer's written recommendations, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheets. 

3.2 QUALITY OF WORK 

.1 Welding: in accordance with ANSI/ASME B31.1, ANSI/ASME Boiler and Pressure 
Vessel Code, Sections I and IX and ANSI/AWWA C206, using procedures conforming 
to AWS B3.0, AWS C1.1, and applicable requirements of provincial authority having 
jurisdiction. 

3.3 INSTALLATION REQUIREMENTS 

.1 Identify each weld with welder's identification symbol. 

.2 Backing rings: 
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.1 Where used, fit to minimize gaps between ring and pipe bore. 

.2 Do not install at orifice flanges. 

.3 Fittings: 

.1 Branch connections: install welding tees or forged branch outlet fittings. 

3.4 INSPECTION AND TESTS - GENERAL REQUIREMENTS 

.1 Review weld quality requirements and defect limits of applicable codes and standards 
with Contract Administrator before work is started. 

.2 Formulate "Inspection and Test Plan" in co-operation with Contract Administrator. 

.3 Do not conceal welds until they have been inspected, tested and approved by inspector. 

.4 Provide for inspector to visually inspect welds during early stages of welding procedures 
in accordance with Welding Inspection Handbook.  Repair or replace defects as required 
by codes and as specified. 

3.5 SPECIALIST EXAMINATIONS AND TESTS 

.1 General: 

.1 Perform examinations and tests by specialist qualified to CSA W178.1 and CSA 
W178.2 and approved by Contract Administrator. 

.2 Inspect and test 15 % of welds in accordance with "Inspection and Test Plan" by 
non-destructive visual examination.  

.2 Hydrostatically test welds to ANSI/ASME B31.1. 

.3 Visual examinations: include entire circumference of weld externally and wherever 
possible internally. 

.4 Failure of visual examinations: 

.1 Upon failure of welds by visual examination, perform additional testing as 
directed by Contract Administrator by radiographic tests. 

.2 Spot radiography: 
.1 Conduct spot radiographic tests of up to 10% of welds, selected at 

random by Contract Administrator from welds which would be most 
difficult to repair in event of failure after system is operational. 

.3 Radiographic film: 
.1 Identify each radiographic film with date, location, name of welder, and 

submit to Contract Administrator.  Replace film if rejected because of 
poor quality. 

.4 Interpretation of radiographic films: 
.1 By qualified radiographer. 

.5 Failure of radiographic tests: 
.1 Extend tests to all welds by welder responsible when those welds fail 

tests. 
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3.6 DEFECTS CAUSING REJECTION 

.1 As described in ANSI/ASME B31.1 and ANSI/ASME Boiler and Pressure Vessels Code. 

3.7 REPAIR OF WELDS WHICH FAILED TESTS 

.1 Re-inspect and re-test repaired or re-worked welds at Contractor's expense. 

.2 A contract time extension for repair work will not be considered. 

3.8 CLEANING 

.1 Clean in accordance with Section 01 74 11 - Cleaning. 

.2 Waste Management: separate waste materials for reuse and recycling. 

END OF SECTION 
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Part 1 General 

1.1 DESCRIPTION 

.1 This section specifies the supply, delivery and installation of submersible coupled end 
suction centrifugal pumping units complete with motors identified DP-51 and DP-52 as 
shown on the drawings. 

.2 Include the following as a minimum with each pump: 

.1 Pump and motor 

.2 A minimum of two (2) trips, each one (1) working day on-site (excluding travel 
time) to cover inspection of installation, testing, commissioning and operator 
training by the pump supplier 

.3 Pumps shall be delivered in complete, assembled units. 

.3 The replacement of two end suction belt driven centrifugal sludge pumps SP-1 and Sp-2 
and accessories, located in gallery #5, with dry pit screw centrifugal pumps to pump 
digested sludge into the digester.  

1.2 SUMMARY 

.1 Section Includes: 

.1 Dry pit application of submersible centrifugal pumps in the leachate dumping / 
receiving building 

.2 Horizontal coupled centrifugal pumps in Digester Gallery Number 2 

.3 General requirements relating to commissioning of project's components and 
systems, specifying general requirements to performance verification of 
components, equipment, sub-systems, systems, and integrated systems. 

.2 Related Sections: 

.1 Section 44 05 01 – Process Valves 

.2 Part E4 – Shop Drawings. 

.3 Section 01 78 00 - Closeout Submittals. 

.4 Section 44 20 01 - Installation of Pipework. 

.5 Section 26 Electrical 

1.3 REFERENCES 

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

.1 ANSI/ASME B16.5-2003, Pipe Flanges and Flanged Fittings. 

.2 ANSI/ASME B16.10-1992, Face-to-Face and End-to-End Dimensions Valves. 

.3 ANSI/ASME B16.25-1997, Buttwelding Ends. 

.4 ANSI/ASME B16.34-1996, Valves - Flanged, Threaded and Welding End. 

.2 American Petroleum Institute (API). 
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.1 API 598-1996, Valve Inspection and Testing. 

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

.1 ASTM A49-01, Specification for Heat-Treated Carbon Steel Joint Bars. 

.2 ASTM A193/A193M-[04], Specification for Alloy-Steel and Stainless Steel 
Bolting Materials for High-Temperature Service. 

.3 ASTM B85-03, Specification for Aluminum-Alloy Die Castings. 

.4 Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS). 

.1 MSS SP-25-1998, Standard Marking System for Valves, Fittings, Flanges and 
Unions. 

.2 MSS SP-61-2003, Pressure Testing of Steel Valves. 

1.4 GENERAL REQUIREMENT 

.1 The Sub-contractor shall be responsible for the design, fabrication, assembly in factory 
and testing of the equipment.  The pump supplier shall supply all necessary shop 
drawings and installation and maintenance manuals for the Contractor.  The Contractor 
shall be responsible for taking the delivery of the equipment and assembly (as required) 
and installation of the equipment to produce an operational pumping system including 
pump controls. 

.2 For supply and installation of the pump control panel, c/w VFD controls refer to Section 
26 - Electrical. 

1.5 STANDARDS 

.1 Products provided under this specification must comply with all regulations and codes in 
effect in Manitoba. 

.2 Electrical work shall be in accordance with the Canadian Electrical Code and with 
applicable standards of the Electrical and Electronic Manufacturers Association of 
Canada (EEMAC) and the Canadian Standards Association (CSA). 

.3 Hydraulic Efficiency and Pump Impeller tolerances shall conform to the Standards of the 
Hydraulic Institute. 

.4 The pump / motor assembly shall have CSA approval as one unit, per CSA standard 
C22.2-108.  Proof of this approval shall be submitted by the pump manufacturer with the 
approval drawings.  An approval of the motor unit only will not be acceptable. 

.5 The pump / motor shall also be approved by CSA for service in Class1, Division II, 
Groups A, B, C or D hazardous locations. 

1.6 PERMITS 

.1 The Contractor shall obtain permits and coordinate inspections and power connection 
with Manitoba Hydro. 
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1.7 SUBMITTALS 

.1 Submittals in accordance with Part E4 including the following: 

.1 Clearly reference each shop drawing item to the respective specification section 
and/or drawing number detail. 

.2 Highlight information and options relative to the shop drawing item. 

.3 Redline information and options on the shop drawing items that are not relevant 
to the product.  

.2 The pump supplier shall submit all shop drawings and maintenance and installation 
manuals to the Contractor. 

.3 Submittals shall include: 

.1 Type, manufacturer and general description 

.2 General outline drawings showing clearly all general and essential dimensions 

.3 Descriptions and specifications of various components including: 
.1 pump impeller 
.2 pump casing 
.3 wearing rings 
.4 discharge fittings 
.5 accessories 

.4 Pump characteristics curves showing efficiency, power requirements, pump 
capacities at various heads, curve number, impeller diameter, rated speed. 

.4 Data as follows: 

.1 power requirements, voltage, motor power output 

.2 maximum solids size 

.3 total mass of pump and motor 

.4 level controls 

.5 pump controls. 

.5 Installation details 

.6 Closeout Submittals: 

.1 Submit maintenance data for incorporation into manual specified in Section 
01 78 00 - Closeout Submittals. 

.2 The Contractor shall submit the required copies of bound indexed operation and 
maintenance manuals. 

1.8 PERFORMANCE 

.1 The pumps shall be designed for continuous operation and will be operated continuously 
under normal service.  
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1.9 QUALITY ASSURANCE 

.1 The pump manufacturer shall check the pump system and the intended pump conditions. 

.2 If the pump manufacturer has concerns regarding the satisfactory operation of his 
equipment under the required conditions, the concerns shall be submitted in writing to the 
Contract Administrator. 

.3 Health and Safety: 

.1 Do construction occupational health and safety in accordance with Manitoba 
Department of Labour guidelines. 

1.10 DELIVERY STORAGE AND DISPOSAL 

.1 Waste Management and Disposal: 

.1 Separate and recycle waste materials. 

.2 Provide dry storage areas and follow the manufacturer's recommendations for 
storage and handling.  Rotate moving parts monthly during storage. 

.3  

1.11 MAINTENANCE 

.1 Deliver products to the site, and handle and store them to avoid damage to any 
components. 

1.12 TRAINING  

.1 Provide operator classroom training for operators. 

.2 Training to include items such as preventative maintenance, adjusting, set up and repairs. 
Provide training manuals for each operator.  The training is to include a field trip to 
provide additional information. 

.3 Submit to the Contract Administrator at least one month prior to the training, a copy of 
the proposed training manual for review. 

.4 Time allowance:  

.1 Pumps – 3.0 hours for each type of pump.  

1.13 COMMISSIONING  

.1 Commissioning (Cx) is a planned program of tests, procedures and checks carried out 
systematically on systems and integrated systems of the finished Project. Cx is performed 
after systems and integrated systems are completely installed, functional and Contractor's 
Performance Verification responsibilities have been completed and approved. Objectives: 

.1 Verify installed equipment, systems and integrated systems operate in accordance 
with contract documents and design criteria and intent. 

.2 Ensure appropriate documentation is compiled into the BMM. 

.3 Effectively train O&M staff. 
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.2 Contractor assists in Cx process, operating equipment and systems, troubleshooting and 
making adjustments as required. 

.1 Systems to be operated at full capacity under various modes to determine if they 
function correctly and consistently at peak efficiency. Systems to be interactively 
with each other as intended in accordance with Contract Documents and design 
criteria. 

.2 During these checks, adjustments to be made to enhance performance to meet 
environmental or user requirements. 

.3 Design Criteria: as per client's requirements or determined by Contract Administrator.  To meet 
Project functional and operational requirements. 

Part 2 Products 

2.1 LEACHATE SUBMERSIBLE CENTRIFUGAL - DRY PIT APPLICATION, LP-1, 
LP-2 

.1 Provide two (2) submersible centrifugal pumps for dry pit horizontal mounting in the 
leachate receiving / dumping building.   The pump shall have the following 
characteristics: 

.1 Impeller:  The impeller shall be of 329 SS and shall be of the semi-open, non-
clogging single vane design capable of passing 3.1” diameter spherical solids. 
The impeller shall have a slip fit into the motor shaft and drive key, and shall be 
fastened to the shaft by a stainless steel bolt which is mechanically prevented 
from loosening by a positively engaged ratcheting washer assembly. 

.2 Self Cleaning Wear Plate:  The pump shall be equipped with a self-cleaning wear 
plate constructed from 316 SS. The wear plate shall be easily adjustable by the 
use of adjusting screws without requiring any disassembly of the pump. 

.3 Pump Volute:  The pump volute shall be a single piece 316 SS non-concentric 
design with 4” (100 mm) ANSI Flanged centerline discharge. 

.4 Shaft:  The pump shaft and motor shaft shall be an integral unit. The shaft shall 
be of 316 SS.  

.5 Mechanical Seals:  Each pump shall be equipped with a tandem mechanical seal. 
Both faces of the lower (primary) seal shall be industrial grade silicon carbide. 
The upper (secondary) seal faces shall be carbon and high chrome steel. Seal 
elastomers shall be of Viton. Each pump shall be equipped with a lubricant 
chamber for the shaft sealing system, which allows the pump to run dry without 
damage. 

.6 Seal Failure Early warning system:  An electrical probe shall be provided in a 
moisture-sensing chamber for detecting the presence of water. A “Seal Minder” 
relay will sense moisture in the seal chamber and provide an alarm in the control 
panel or shut the pump down. 

.7 Cooling System:  Each pump shall be equipped with a closed loop cooling 
system to provide adequate heat transfer to allow the motor to run continuously 
under full load while in an unnumbered condition. Pumps using pumped liquid, 
oil or other toxic materials shall not be considered equal. 
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.8 Motor Construction:  Motor shall be air filled squirrel cage induction shell type 
(NEMA Design B) with class H insulation rated at 180 degrees C. Motor shall be 
capable of 12 equally spaced starts per hour.  

.9 Hydraulic Performance:  The design flow shall range between 1961 L/min at 18 
m TDH (519 usgpm at 59 ft. TDH) and 2967 L/min at 11.6 m TDH (785 usgpm 
at 38 ft. TDH). NPSH required shall not exceed 7.6m (25 ft) at maximum flow. 

.10 Acceptable manufacturer product: ABS Model AFPD 1049 M90/4D or approved 
equal. 

2.2 LEACHATE COUPLED END SUCTION CENTRIFUGAL PUMP, LP3, LP-4, LP-
5 

.1 Provide three (3) coupled end suction centrifugal pumps for mounting in digester Gallery 
No. 2.  The pumps shall have the following features and characteristics: 

.1 Service: landfill leachate 

.2 Capacity: 530 litres per minute at a head of 46.7 metres W.G.  

.3 Motor: 600 V 3 ph 60 Hz totally enclosed fan cooled with a service factor of 
1.15. 

.4 Pump design: ANSI standard 

.5 Casing: class 150 stainless steel type 316 

.6 Impeller: fully open stainless steel type 316 

.7 Packing: SIL C-8201 

.8 Packing gland: stainless steel type 316 

.9 Shaft: stainless steel type 316 

.10 Shaft sleeve:  

.11 Bearing housing: cast iron 

.12 Lock and washer: steel 

.13 Inboard bearing: radial single row groove 

.14 Stuffing box: stainless steel type 316 

.15 Frame: cast iron 

.16 Frame foot: cast iron 

.17 Gland: stainless steel type 316 

.18 Sight oil gauge: cadmium plated 

.19 Labyrinth outboard oil seal: carbon filled Teflon 

.20 Labyrinth inboard oil seal: carbon filled Teflon 

.21 Casing gasket: aramid fiber with EDPM 

.22 Gland stud: stainless steel type 316 

.23 Gland nut: stainless steel type 304 

.24 Hex nuts: stainless steel type 304 

.25 Casing drain plug: stainless steel type 316 

.26 Gasket frame to adapter: Vellumoid 

.27 Gasket bearing to end cover: Vellumoid (811XL only) 

.28 Bearing housing hex bolts: steel 

.29 Casing jack screw: steel 
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.30 Casing to frame dowel pin: steel 

.31 Bearing housing O-ring: Buna Rubber 

.32 Impeller O-ring: glass filled TFE 

.33 Acceptable manufacturer: Griswold 811 or approved equal. 
 

2.3 DIGESTED SLUDGE CENTRIFUGAL PUMP, DP-51 and DP-52 

.1 Remove and replace two existing sludge pumps in Gallery Number 4 and install two new 
sludge pumps: 

.2 Turn old pumps over to the City.  Move to a location on the NEWPCC site as directed by 
the City. 

.3 The pump shall have the following features and characteristics: 

.1 Service: waste activated sludge with 5% solids. 

.2 Pump design: The basic design shall be a single-passage, clog-free pump, 
utilizing a screw-centrifugal impeller. The overall pump design shall combine 
high efficiency, low required NPSH, a large solid passage, and the ability to 
handle rags or other fibrous material without plugging.  The hydraulic design of 
the impeller shall combine the action of a positive displacement screw with the 
action of a single-vane centrifugal impeller to provide a single, non-bifurcated 
flow stream with only gradual changes in flow direction. 

.3 Pump casing: The pump volute, backplate, and suction piece shall be of closed-
grained cast iron, ASTM A 48-CL30. 

.4 Impeller: Nodular Iron, ASTM A 536-60-06, and shall be both statically and 
dynamically balanced. 

.5 The bearing housing shall be of cast iron, ASTM A 48CL-30 and shall be of the 
back pull out design so that the bearing housing and impeller can be removed 
without disconnecting the casing from the suction and discharge piping. 

.6 The shaft shall be steel and provided with suitable bearings capable of taking all 
mechanical and hydraulic loads. Unless otherwise specified,bearings shall 
provide a minimum B10 bearing life of 50,000 hours without credit for hydraulic 
balancing by pump-out vanes, grooves, or wear rings. 

.7 Tandem Mechanical Seal Arrangement Requiring No External Flush.  Shaft 
sealing shall be by independently-mounted, tandem mechanical seals contained 
in an oil chamber that is formed as an intrinsic part of the bearing frame and 
allows the seals to be completely submerged in and lubricated by the oil bath. 
Externally-mounted oil reservoirs are not acceptable. 

.8 Mounting:Pump mounting is to be a horizontal mounting with V-Belt Drives 
between Motor and Pump.  The pump manufacturer shall provide a common 
pump and motor base constructed of a minimum 9 mm thick fabricated steel, 
suitably reinforced to support the full weight of pump and motor. 

1) The pump supplier shall furnish and mount a separate, adjustable motor base so 
that the motor can be easily moved for V-belt tensioning and adjustment. 
2) The pump supplier shall furnish and install belts and sheaves to drive the pump 
at the speed necessary to meet the rated conditions. The drive shall be of the 
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"stationary control" variable speed type that allows a speed change by means of an 
adjustment to the motor sheave when the drive is not in operation. 
3) An approved fiberglass belt guard shall be provided to safely enclose the V-belt. 
If metal guards are furnished, they shall be of all 316 stainless steel construction 
with suitable lifting eyes and handles to aid in removal. 

.9 Paint: The pump, support frame, base, belt guard and motor are to be painted 
with a single epoxy paint colour. 

.10 Pump motor: 25 HP TEFC, 1800 RPM, 600V 3 Ph 60 Hz with service factor of 
1.15 

.11 Provide one tool kit for seal and bearing replacement. 

.12 Acceptable manufacturer: WEMCO-HIDROSTAL Horizontal Screw Centrifugal 
Pumps Model 4 x 3 Model C. 

2.4 PRESSURE GAUGES 

.1 Stainless steel 100 mm diameter Stainless steel Bourdon tube pressure / vacuum gauge 
with a range of 15 mm Hg to 100 kPa on suction and pressure gauge with a range of 0-
700 kPa on discharge side of all pumps. 

.1 Provide isolation valve with chrome plated ball and stainless steel 
lever arm. 

.2 Provide stainless steel diaphragm valve 

Part 3 Execution 

3.1 INSTALLATION 

.1 Install pumps in accordance with manufacturer’s guideline. 

3.2 PUMP REPLACEMENT 

.1 Remove and replace two existing sludge pumps in Gallery Number 5 and install two new 
sludge pumps. 

.2 The 24 hours per day / seven days per week operation of hauling and off loading of 
sludge by sludge haulers into the NEWPCC digesters must not be disrupted.  The sludge 
pumps are used to transfer sludge from the hauler tanks into the digesters.  Sludge 
hauling is critical to the process and operation of both the West and South End Water 
Pollution Control Centres.  One pump must remain in service at all times.  Remove and 
replace one pump at a time.  The first replaced pump is to be operational two weeks prior 
to replacement of second pump to prove reliability.  

.3 Turn old pumps over to the City.  Move to a location on the NEWPCC site as directed by 
the City. 

.4 Replace old pressure gauges with new pressure gauges.  Turn old gauges over to City. 

.5 Adjust piping to suit arrangement of new pumps. 

.6 Electrical contractor is to disconnect and reconnect power and pump controls. 
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.7 Electrical Sub-contractor to provide new breaker and conductor from motor control centre 
(MCC) to pump for one new 25 HP pump.  Conduit size is to be #8 AWG.  In MCC 
replace existing breaker with to be 50A, 600V, 3Ph.  Refer to electrical section for 
quality and manufacturer.  

.8 Commission units and provide training and O&M manuals. 

3.3 TRAINING  

.1 Provide training to the City of Winnipeg employees at a time convenient on the 
operation, set up, adjusting and maintenance of the valves and operators.  The date and 
time to be convenient to the City of Winnipeg. 

3.4 COMMISSIONING 

.1 As part of commissioning activities, develop schedule of pumps and record thereon 
identifier, location, service, purchase order number and date, manufacturer, identification 
data specified above. 

.2 Incorporate the City of Winnipeg equipment identification into the document.  Obtain 
numbering system from Contract Administrator. 

3.5 OPERATION AND MANTEMANCE MANUALS  

.1 Pump supplier to provide operation and maintenance information to the Contractor for 
inclusion in the operation and maintenance manual.   

.2 Provide operation and maintenance (O&M) manuals to the Contract Administrator for 
review as list one month before substantial completion.  Incorporate Contract Administrator’s 
comments into final submission.  Total project performance will not be achieved until the 
final O&M submission is received. 

 

END OF SECTION 
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Part 1 General 

1.1 DESCRIPTION 

.1 Supply and installation of piping and accessories as shown on the drawing. 

1.2 RELATED REQUIREMENTS 
.1 Part E4 – Shop Drawings 
.2 Section 01 33 00 - Submittal Procedures. 
.3 Section 01 78 00 - Closeout Submittals. 
.4 Section 44 05 01 - Valves 

1.3 REFERENCES 

.1 Canadian General Standards Board (CGSB) 

.1 CAN/CGSB-1.181-1999, Ready-Mixed Organic Zinc-Rich Coating. 

.2 Canadian Standards Association (CSA International) 

.3 American Society for Testing and Materials (ASTM) 

.1 ASTM A312 Standard Specification for Seamless and Welded Austenitic 
Stainless Steel Pipes 

.2 Standard Specification for Wrought Austenitic Stainless Steel Piping Fittings. A 
403/ A 403M. 

.3 Standard Specification for Seamless and Welded Ferritic / Austenitic Stainless 
Steel Pipe. A 709/ A 709M. 

1.4 SUBMITTALS 

.1 Provide submittals in accordance with Part E4 including:. 

.2 Product Data: 

.1 Provide manufacturer's printed product literature, specifications and datasheets 
for piping and equipment and include product characteristics, performance 
criteria, physical size, finish and limitations. 

1.5 QUALITY ASSURANCE 

.1 Provide documentation that the seamless stainless steel pipe to be manufactured is 
Canada. 

1.6 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle materials in accordance with manufacturer's written 
instructions. 
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1.7 MEASUREMENT AND PAYMENT 

.1 No measurement will be made for materials and quantities installed under this Section. 

.2 Payment for Work governed by Form “B” unit prices will be made on the basis of the 
actual work completed as determined by the Contract Administrator multiplied by the 
unit price. 

Part 2 Products 

2.1 PIPE MATERIAL 

.1 Leachate dumping station holding tank influent process piping 

.1 Provide IPS Type 316L seamless schedule 10S stainless steel pipe  

.2 Fittings: Standard Vitaulic coupling housings cast of ductile iron to ASTM A- 
536, Grade 65-45-12. 

.3 Refer to drawings for sizes. 

.2 Leachate dumping station holding tank effluent process piping 

.1 Provide IPS Type 316L seamless schedule 40S stainless steel pipe.  

.2 Fittings: Standard Vitaulic coupling housings cast of ductile iron to ASTM A- 
536, Grade 65-45-12. 

.3 Refer to drawings for sizes. 

.3 Leachate process piping in Gallery Number 3 

.1 Provide IPS Type 316L seamless schedule 40S stainless steel pipe.  

.2 Fittings: Standard Vitaulic coupling housings cast of ductile iron to ASTM A- 
536, Grade 65-45-12. 

.3 Refer to drawings for sizes. 

.4 Liquid hauled wastewater dumping station holding tank influent process piping 

.1 Provide IPS Type 316L seamless schedule 10S stainless steel pipe.  

.2 Fittings:. Standard Vitaulic coupling housings cast of ductile iron to ASTM A- 
536, Grade 65-45-12 

.3 Refer to drawings for sizes. 

.5 Liquid hauled wastewater dumping station holding tank effluent process piping 

.1 Provide IPS Type 316L seamless schedule 10S stainless steel pipe  

.2 Fittings: Standard Vitaulic coupling housings cast of ductile iron to ASTM A- 
536, Grade 65-45-12 

.3 Refer to drawings for sizes. 

.6 Process control air piping in dumping stations and galleries. 

.1 Provide Type K hard copper pipe  

.2 Refer to drawings for sizes. 
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2.2 PIPE SUPPORTS 

.1 Provide pipe supports as required to adequately support a full pipe under 
pressure. 

.2 Pipe supports are to be manufactured with corrosion resistant material. 

.3 Hangers with nuts and washers are to be Type 304 stainless steel  

.4 Fabricated pipe support material to be hot dip galvanized after fabrication. 
Galvanizing paint is not acceptable. 

2.3 VACUUM BREAK / AIR VENTS 
.1 Install vacuum break on leachate piping in Gallery No. 2. 
.2 Acceptable manufacturer: Valmatic 

2.4 WALL PIPE PENETRATIONS 

.1 Provide cored holes for wall penetrations for all pipes. 

.1 Use link seal to seal opening between the cored wall penetration and the pipe. 

2.5 FLOOR SLEEVES 

.1 Provide schedule 40 galvanized floor sleeves at wall penetrations 

.1 Floor sleeve is to extend 100 mm above floor. 

.2 Hot dip galvanize sleeve after fabrication 

2.6 PIPE EXPANSION JOINT 

.1 Install pipe expansion joint on leachate piping between Gallery No. 2 and Gallery No. 3 
at location of building expansion joint. 

2.7 WALL PENETRATIONS SEALANT 

.1 Provide sealant at all wall penetrations. 

2.8 FIRE STOPPING WALL PENETRATIONS 

.1 Provide fire stopping where required 

2.9 FORCED BALANCED FLEXIBLE EXPANSION JOINT 

.1 Provide and install one 150 mm diameter forced balanced flexible expansion joint on the 
leachate pipeline between gallery number 3 and the SBR centrate pipeline approximately 
one metre from gallery basement wall. 

.2 Forced balanced flexible expansion joint shall be manufactured of ductile iron 
conforming to the material requirements of ASTM A536 and ANSI / AWWA 
C153/A21.53. 

.3 Rated pressure: 1.72MPa (250 PSI). 

.4 Acceptable manufacturer: EBAA Iron Inc Force Balanced Flex-Tend. 
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2.10 PIPE IDENTIFICATION  

.1 Paint exterior pipes with epoxy paint as per section 09 91 00. 

.2 Provide pipe identification and directional arrows. 

Part 3 Execution 

3.1 APPLICATION 

.1 Manufacturer's Instructions: comply with manufacturer's written recommendations, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheets. 

3.2 CONNECTIONS TO EQUIPMENT 

.1 In accordance with manufacturer's instructions unless otherwise indicated. 

.2 Use valves and flanges for isolation and ease of maintenance and assembly. 

3.3 PROCESS CONTROL AIR  

.1 Connect process air piping to pneumatic air system in the digester gallery. 

.2 Install air in a straight line parallel to wall. 

.3 Vertical piping to be installed vertically plumb. 

3.4 CLEARANCES 

.1 Provide space for disassembly, removal of equipment and components as recommended 
by manufacturer without interrupting operation of other system, equipment, components. 

3.5 DRAINS 

.1 Install piping with grade in direction of flow except as indicated. 

.2 Install drain valve at low points in piping systems, at equipment and at section isolating 
valves. 

.3 Pipe each drain valve discharge separately to above floor drain. 

.1 Discharge to be visible. 

.4 Drain valves: NPS 50 mm ball valve, unless indicated otherwise, with hose end male 
thread, cap and chain. 

3.6 VACUUM BREAK / AIR VENTS  

.1 Install automatic air vents to CSA B139at high point in piping systems. 

.2 Install isolating valve at each automatic vacumm break /air vent valve. 
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.3 Install drain piping to approved location, run to local floor drain and terminate where 
discharge is visible. 

3.7 DIELECTRIC COUPLINGS 

.1 General: compatible with system, to suit pressure rating of system. 

.2 Locations: where dissimilar metals are joined. 

.3 NPS 2 and under: isolating unions or bronze valves. 

.4 Over NPS 2: isolating flanges. 

3.8 PIPEWORK INSTALLATION 

.1 Install pipework to CSA B139 

.2 Protect openings against entry of foreign material. 

.3 Install to isolate equipment and allow removal without interrupting operation of other 
equipment or systems. 

.4 Assemble piping using fittings manufactured to ANSI standards. 

.5 Install exposed piping, equipment, parallel or perpendicular to building lines. 

.6 Slope piping, except where indicated, in direction of flow for positive drainage. 

.7 Ream pipes; remove scale and other foreign material before assembly. 

.8 Use eccentric reducers at pipe size changes to ensure positive drainage and venting. 

.9 Provide for thermal expansion as indicated. 

.10 Valves: 

.1 Install in accessible locations. 

.2 Install with stems above horizontal position unless indicated. 

.3 Valves accessible for maintenance without removing adjacent piping. 

.4 Install globe valves in bypass around control valves. 

.5 Use ball valves at branch take-offs for isolating purposes except where specified. 

.11 Check Valves: 

.1 Install swing check valves in horizontal lines on discharge of pumpsand as 
indicated. 

3.9 FORCED BALANCED FLEXIBLE EXPANSION JOINT 
.1 Install force balanced flexible expansion joint according to manufacturer’s 

written guidelines. 
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3.10 SLEEVES 

.1 General: install where pipes pass through masonry, concrete structures, fire rated 
assemblies, and as indicated. 

.2 Construction: use annular fins continuously welded at mid-point at foundation walls and 
where sleeves extend above finished floors. 

.3 Sizes: 6 mm minimum clearance between sleeve and un-insulated pipe or between sleeve 
and insulation. 

.4 Installation: 

.1 Concrete, masonry walls, concrete floors on grade: terminate flush with finished 
surface. 

.2 Other floors: terminate 100 mm above finished floor. 

.5 Sealing: 

.1 Foundation walls and below grade floors: fire retardant, waterproof 
non-hardening mastic. 

.2 Elsewhere: 
.1 Provide space for firestopping. 
.2 Maintain fire rating integrity. 

.3 Ensure no contact between copper pipe or tube and sleeve. 

3.11 FIRE STOPPING 

.1 Install firestopping within annular space between pipes, ducts, insulation and adjacent fire 
separation where applicable. 

.2 Install firestopping according to manufacturers guidelines. 

3.12 FLUSHING OUT OF PIPING SYSTEMS 

.1 Before start-up, clean interior of piping systems in accordance with requirements of 
Section 01 74 11 - Cleaning supplemented as specified in relevant mechanical sections. 

.2 Preparatory to acceptance, clean and refurbish equipment and leave in operating 
condition, including replacement of filters in piping systems. 

3.13 PRESSURE TESTING OF EQUIPMENT AND PIPEWORK 

.1 Advise Contract Administrator 48 hours minimum prior to performance of pressure tests. 

.2 Pipework: test as specified in relevant sections of heating, ventilating and air conditioning 
work. 

.3 Maintain specified test pressure without loss for 4 hours minimum unless specified for 
longer period of time in relevant mechanical sections. 

.4 Prior to tests, isolate equipment and other parts which are not designed to withstand test 
pressure or media. 
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.5 Conduct tests in presence of Contract Administrator. 

.6 Pay costs for repairs or replacement, retesting, and making good. Contract Administrator 
to determine whether repair or replacement is appropriate. 

.7 Insulate or conceal work only after approval and certification of tests by Contract 
Administrator. 

3.14 EXISTING SYSTEMS 

.1 Leachate piping is to be connected to the vacuum drain line located in Gallery No. 3 
(Drawing P0007-001) and to the SBR Plant centrate supply line (Drawing C0005-001) 
located on the west side of the sludge dewatering facility. 

.2 Connect into existing piping systems at times approved by Contract Administrator. 

.3 Request written approval by Contract Administrator 10 days minimum, prior to 
commencement of work. 

.4 Be responsible for damage to existing plant by this work. 

3.15 CLEANING 

.1 Clean in accordance with Section 01 74 11 - Cleaning. 

.1 Remove surplus materials, excess materials, rubbish, tools and equipment. 

.2 Waste Management: separate waste materials for reuse and recycling 

 

END OF SECTION 
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Part 1 General 

1.1 DESCRIPTION 

.1 Supply and installation of sampling stations consisting of a sampling spool section, 
pneumatic sampler, sampler controller and refrigerator as shown on the drawing. 

.2 Sampler air compressor to be installed in the as shown on the drawings. The air 
compressor is electric-powered, and provides compressed air to operate the sampling 
device. The air compressor system shall be a unified package including compressor, air 
receiver tank, and internal pressure controls to automatically maintain sufficient supply of 
compressed air. 

.3 Supply and install air lines between the compressor and sample controller and between 
the sample controller and the sampler. 

1.2 SUMMARY 

.1 Section Includes: 

.1 Two sampling stations in the NEWPCC liquid hauled waste building. 

.2 Two sampling stations in the SEWPCC liquid hauled waste building. 

.3 Two sampling stations in the NEWPCC leachate receiving building 

.4 Air supply lines from sampler to sampler controller. 

.5 One compressor in the NEWPCC liquid hauled waste building,  

.6 One compressor in the SEWPCC liquid hauled waste building. 

.7 One compressor in the NEWPCC leachate receiving building. 

.2 Related Sections: 

.1 Part E4 - Shop Drawings. 

.2 Section 01 91 13 – General Commissioning Requirements 

.3 Section 01 78 00 - Closeout Submittals. 

.4 Section 44 20 01 - Installation of Process Pipework. 

1.3 REFERENCES 

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

.1 ANSI/ASME B16.5-2003, Pipe Flanges and Flanged Fittings. 

.2 ANSI/ASME B16.10-1992, Face-to-Face and End-to-End Dimensions Valves. 

.3 ANSI/ASME B16.25-1997, Buttwelding Ends. 

.4 ANSI/ASME B16.34-1996, Valves - Flanged, Threaded and Welding End. 

.2 American Society for Testing and Materials  
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.1 ASTM A312 Standard Specification for Seamless and Welded Austenitic 
Stainless Steel Pipes.   

 

.3 Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS). 

.1 MSS SP-25-1998, Standard Marking System for Valves, Fittings, Flanges and 
Unions. 

.2 MSS SP-61-2003, Pressure Testing of Steel Valves. 

1.4 SUBMITTALS 

.1 Submittals in accordance with Section E4 and the following: 

.1 The Contractor shall submit all shop drawings in accordance with E4. 

.2 Clearly reference each shop drawing item to the respective specification section 
and/or drawing number detail. 

.3 Highlight information and options relative to the project requirements. 

.4 Redline information and options on the shop drawing that are not relevant to the 
project product.  

.2 Closeout Submittals: 

.1 Submit maintenance data for incorporation into manual specified in Section 
01 78 00 - Closeout Submittals. 

1.5 QUALITY ASSURANCE 

.1 Sampler and Sampler Controller 

.1 Provide factory performance test certification for the sampler and sampler 
controller. 

.2 Air compressor: 

.1 Provide factory performance test certification for the compressor 

.3 Health and Safety: 

.1 Do construction occupational health and safety in accordance with the Manitoba 
Department of Labour guidelines. 

1.6 DELIVERY STORAGE AND DISPOSAL 

.1 Waste Management and Disposal: 

.1 Separate and recycle waste materials. 

1.7 MAINTENANCE 

.1 Furnish following spare parts: 

.1 Sampler plunger seats: one set of polyurethane seals for every sample. 

.2 Sampler air cylinder piston seals: one set of seals for every sample. 
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.3 Sampler static seals: one set of seals for every sample 
 

1.8 MEASUREMENT AND PAYMENT 

.1 No measurement will be made for materials and quantities installed under this Section. 

.2 Payment for Work governed by Form “B” unit prices will be made on the basis of the 
actual work completed as determined by the Contract Administrator multiplied by the 
unit price. 

Part 2 Products 

2.1 SAMPLER SPOOL  

.1 Manufacturer of sampler spool section: 

.1 Material: IPS Type 316L stainless steel schedule 10S to ASTM A312.  

.2 Flanged connection meeting ANSI B16.5 requirements.  

.3 Install manufacturer’s line adapter to spool piece.  Line adapter to match sampler 
body and clamp.  

2.2 SAMPLER  

.1 Sampler to have the following characteristics and / or features: 

.1 Sample volume withdrawn per cycle: 25cc. 

.2 Maximum cycle range: 30 samples / minute. 

.3 Minimum cycle range: 1 sample each 170 minutes. 

.4 Plunger seals: polyurethane. 

.5 Process line:15 psig 

.6 Body construction: type 316 stainless steel 

.7 Plunger construction: type 316 stainless steel 

.8 Air cylinder construction: type 316 stainless steel. 

.9 Air cylinder seals: PTFE 

.10 Static seals: fluoroelastomer. 

.11 Ports: colour coded. 

.12 Acceptable manufacturer: Sentry Equipment Corp. Isolok Series SAB-25. 

.2 Provide clear 38mm diameter polyethylene hose between the sampler and the 
refrigerator.  Secure hose to sampler with stainless steel clamp 

2.3 SAMPLER CONTROLLER 

.1 Controller to have the following characteristics and / or features: 

.1 Sampler operation: flow proportional / time base cycle control 

.2 Enclosure environmental rating: Nema 4X 
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.3 Enclosure construction: fibreglass 

.4 Voltage: 120V / 1 Ph / 60 Hz. 

.5 Controlled by COW DCS system. 

.6 Control requirements:  
.1 Dry contact closure for energizing controller from DCS. 
.2 Dry contact closure for indicating power failure of controller. 
.3 Dry contact closure for indicating that sampler solenoid is active.. 

.7 Panel surface mounted three position Hand – Off – Auto switch for local 
operation of sampler mode. 

.8 Panel surface mounted computer interrupt switch 

.9 Panel surface mounted indication lights to indicate auto operation and cycling. 

.10 Legend plates to indicate light, button and switch function. 

.11 Surface mounted panel push button control to energize plunger operation. 

.12 Sampler inlet air pressure gauge 

.13 Adjustable air pressure filter regulator. 

.14 Sampler discharge air pressure gauge. 

.15 Acceptable manufacturer: Sentry Equipment Corp.P2-RC-T-AEDD-X2-
CSAsampler controller or approved equal. 

2.4 SAMPLE CAROUSEL 

.1 An Aqua cell carousel modified to accept a signal from the PLC.  The PLC will activate 
and rotate the carousel to the next position in the carousel.  The sampler carousel to have 
the following characteristics and / or features  

.1 Power 120 V 1 Ph 60 Hz. 

.2 4 – 20mA control capability from PLC  

.3 six (6) 24 X 1 carousel with 24 – 1 litre high density polyethylene bottler 

.4 Two (2) – 20 litre composite samples 

.2 Manufacturer: Aqua Cell as supplied by Cancoppas Ltd. 

2.5 REFRIGERATOR 

.1 A custom made refrigerator is to be fabricated to accommodate the Aqua Cell sampling 
carousel of for taking individual samples (24 x 1 litre samples) or 1 x 20 litre composite 
sample.  Refrigerator to have the following characteristics and / or features  

.1 Power 120 V 1 Ph 60 Hz. 

.2 Outer construction materials: Type 316 stainless steel. 

.3 Inner construction materials: Type 316 stainless steel. 

.4 Self contained evaporator and condenser. 

.5 Provide 42 mm diameter hose port for 38 mm polyvinyl sample tubing.  Center 
opening in both directions on refrigerator top.  

.2 Manufacturer: Cancoppas Ltd. 
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2.6 SAMPLER AIR COMPRESSOR 

.1 Air compressor is to have the following features or characteristics: 

.1 Cast-iron twin stack air compressor 

.2 4.5 gallon twin nominal air receiver tank volume 

.3 Air tank orientation: horizontal 

.4 Free air output: 4.3 cfm at 90 psi 

.5 Motor: 2 hp 

.6 Maximum pressure: 125 psi 

.7 Adjustable pressure switch 

.8 Voltage: 115 V 

.9 Hard-wired to station electrical panel circuit 

.10 Outlet: 3/8 inch NPTF 

.11 Weight: 26 kg (58 lbs) 

.12 Number required: three 

.13 Manufacturer and Model: 
.1 Ingersoll Rand Twinstack  Model P1IU-A9 

.14 Appurtenances: 
.1 Air line moisture condensate trap with drain 
.2 Air line extraction filter/dryer 

2.7 SAMPLER AIR LINES 

.1 Sampler air lines to be Type K Hard Copper. 

2.8 SAMPLER AIR LINE BALL VALVE 

.1 Bronze ball valve rated for 600 psig WOG with chromium plated ball, blow out proof 
stem, RPTFE seats, stuffing box and, ss lever and nut  

.2 Provide isolation valve at each sampler control panel. 

.3 Acceptable manufacturer: Apollo 70-200 Series or approved equal. 

2.9 SAMPLER AIR LINE CHECK VALVE 

.1 Bronze check valve rated for 400 psig WOG with tight shut off, RPTFE ball-cone check 
and straight flow through, stainless steel spring. 

.2 Provide check valve on each branch to each sampler controller. 

.3 Acceptable manufacturer: Apollo 70-200 Series or approved equal 
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Part 3 Execution 

3.1 INSTALLATION 

.1 Install in accordance with manufacturer's recommendations in upright position with stem 
above horizontal. 

3.2 AIR COMPRESSOR 

.1 Delivery 

.1 Provide for unloading and storage of the compressor on the site of the work. 

.2 Verify that the lubrication oil level in the sump is at the full mark prior to starting the 
compressor.  Use Mobil Rarus 827 oil or equivalent oil to fill to mark. 

.3 After installation, thoroughly clean the compressor. 

.4 Testing 

.1 Field test the compressor in presence of the Engineer to demonstrate the 
installation is correctly completed and the compressor is operating satisfactorily 
without vibration, and to the required operating performance. 

.2 Test compressor as described in the mechanical equipment testing specification. 

.3 Test the compressor in conjunction with testing of the sampling device and 
control system.  

3.3 COMMISSIONING 

.1 Manufacturer/supplier of sampler is to provide assistance to the Contractor during 
commissioning to set up the sampling stations. 

.2 Coordinate the commissioning of the sampler with Contract Administrator. 

.3 Incorporate the City of Winnipeg equipment identification into the document.  Obtain 
numbering system from Contract Administrator. 

3.4 TRAINING  

.1 Provide training to the City of Winnipeg employees at a time convenient on the 
operation, set up, adjusting and maintenance of the sampling station including 
compressor.  The date and time to be convenient to the City of Winnipeg. 

.2 Coordinate schedule with the Contract Administrator. 

.3 Provide specific manufacturer training manuals for the sampler and air compressors 
equipment. 

3.5 OPERATION AND MAINTENANCE MANUALS  

.1 Sub-Contractor is to provide operation and maintenance information to the Contractor for 
inclusion in the operation and maintenance manual.   
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.2 Provide operation and maintenance (O&M) manual to the Contract Administrator for 
review as list one month before substantial completion.  Incorporate Engineer’s 
comments into final submission.  Total project performance will not be achieved until the 
final O&M submission is received. 

END OF SECTION 
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	Part 1 General 
	.1 Concrete formwork: Section 03 10 00. 
	.2 Cast-in-place concrete: Section 03 30 00. 
	.1 American Concrete Institute (ACI) 
	.1 ACI 315R - Manual of Engineering and Placing Drawings for Reinforced Concrete Structure. 

	.2 American National Standards Institute/American Concrete Institute (ANSI/ACI) 
	.1 ANSI/ACI 315 - Details and Detailing of Concrete Reinforcement. 

	.3 American Society for Testing and Materials (ASTM) 
	.1 ASTM A 775/A 775M - Specification for Epoxy-Coated Reinforcing Steel Bars. 

	.4 Canadian Standards Association (CSA) 
	.1 CAN/CSA-A23.1 - Concrete Materials and Methods of Concrete Construction. 
	.2 CAN3-A23.3 - Design of Concrete Structures for Buildings. 
	.3 CSA G30.3 - Cold Drawn Steel Wire for Concrete Reinforcement. 
	.4 CSA G30.5 - Welded Steel Wire Fabric for Concrete Reinforcement. 
	.5 CAN/CSA-G30.18 - Billet-Steel Bars for Concrete Reinforcement. 
	.6 CAN/CSA-G40.21 - Structural Quality Steels. 
	.7 CSA G164 - Hot Dip Galvanizing of Irregularly Shaped Articles. 
	.8 CSA W186 - Welding of Reinforcing Bars in Reinforced Concrete Construction. 

	.1 Upon request, provide Contract Administrator with certified copy of mill test report of reinforcing steel, showing physical and chemical analysis, minimum 4 weeks prior to commencing reinforcing work. 
	.2 Upon request, inform Contract Administrator of proposed source of material to be supplied. 
	.1 Submit shop drawings consisting of bar bending details, lists, and placing of reinforcement in accordance with Section E4. 
	.2 Indicate bar bending details, lists, quantities of reinforcement, sizes, spacing, locations of reinforcement and mechanical splices if approved by Contract Administrator, with identifying code marks to permit correct placement without reference to structural drawings. Indicate sizes, spacing and location of chairs, spacers and hangers.  
	.3 Prepare reinforcement drawings in accordance with Reinforcing Steel Manual of Standard Practice - by Reinforcing Steel Institute of Canada , ANSI/ACI 315, ACI 315R, Manual Engineering and Placing Drawings for Reinforced Concrete Structures. 
	.4 Design and detail lap lengths and bar development lengths to CAN3-A23.3, unless otherwise indicated. Provide type B tension lap splices unless otherwise indicated. 
	.1 Substitute different size bars only if approved by the Contract Administrator in writing. 
	.1 Store materials carefully, clear from ground and protect from rust, soiling, distortion and other damage. 

	Part 2 Products 
	.1 Reinforcing steel: billet steel, grade 400, deformed bars to CAN/CSA-G30.18, unless indicated otherwise. 
	.2 Reinforcing steel: weldable low alloy steel deformed bars to CAN/CSA-G30.18. 
	.3 Cold-drawn annealed steel wire ties: to CSA G30.3. 
	.4 Welded steel wire fabric: to CSA G30.5. Provide in flat sheets only. 
	.5 Epoxy coating of non-prestressed reinforcement: to ASTM A 775/A 775M. 
	.6 Galvanizing of non-prestressed reinforcement: to CSA G164, minimum zinc coating 600 g/m². 
	.7 Corrosion resistant chairs, bolsters, bar supports, spacers: to CAN/CSA-A23.1.  
	.8 Mechanical splices: subject to approval of Contract Administrator. 
	.9 Plain round bars: to CAN/CSA-G40.21. 
	.1 Fabricate reinforcing in accordance with CAN/CSA-A23.1, ANSI/ACI 315 and Reinforcing Steel Manual of Standard Practice by the Reinforcing Steel Institute of Canada, ACI 315R, Manual of Engineering and Placing Drawings for Reinforced Concrete Structures unless indicated otherwise. 
	.2 Obtain Contract Administrator's approval for locations of reinforcement splices other than shown on placing drawings. 
	.3 Upon approval of Contract Administrator, weld reinforcement in accordance with CSA W186. 
	.4 Ship bundles of bar reinforcement, clearly identified in accordance with bar bending details and lists. 
	.1 Do not field bend or field weld reinforcement except where indicated or authorized by Contract Administrator. 
	.2 When field bending is authorized, bend without heat, applying a slow and steady pressure. 
	.3 Replace bars that develop cracks or splits. 
	.1 Place reinforcing steel as indicated on reviewed placing drawings and in accordance with CAN/CSA-A23.1. 
	.2 Use plain round bars as slip dowels in concrete. Paint portion of dowel intended to move within hardened concrete with one coat of lead or asphalt paint. When paint is dry, apply a thick even film of mineral lubricating grease. 
	.3 Keep reinforcing steel 65 mm back from construction joints and non-doweled joints. 
	.4 Use chairs, bolsters, bar supports, spacers acceptable to Contract Administrator. 
	.5 Use continuous 3 legged high chairs to support top bars in slabs. 
	.6 Use corrosion resistant chairs, bolsters, bar support, spacers, in areas where concrete is to be left exposed and where directed by Contract Administrator. 
	.7 Protect epoxy and paint coated portions of bars with covering during transportation and handling. 
	.8 Securely tie reinforcing in place with No.16 gauge wire. 
	.9 Do not use reinforcement having kinks or bends not indicated or detailed on drawings. 
	.10 Obtain Contract Administrator’s approval before welding or cutting reinforcing bars. 
	.11 Splice reinforcement where indicated on drawings. 
	.12 Prior to placing concrete, obtain Contract Administrator’s acceptance of reinforcing steel and position. 
	.13 Ensure cover to reinforcement is maintained during concrete pour as per structural general notes drawing. 
	.1 Touch up damaged and cut ends of epoxy coated and galvanized reinforcing steel with compatible finish to provide continuous coating. 
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	.1 Concrete forms and accessories: Section 03 10 00 
	.2 Concrete reinforcement: Section 03 20 00 
	.3 Reinforced masonry lintels and bond beams: Section 04 05 00. 
	.4 Work specified in respective trade sections requiring inserts and openings in concrete. 
	.1 American Society for Testing and Materials (ASTM) 
	.1 ASTM C109, Test Method for Compressive Strength of Hydraulic Cement Mortars (Using 2 inch or 50 mm Cube Specimens). 
	.2 ASTM C260, Specification for Air-Entrained Admixtures for Concrete. 
	.3 ASTM C309, Specification for Liquid Membrane-Forming Compounds for Curing Concrete. 
	.4 ASTM C494, Specification for Chemical Admixtures for Concrete. 
	.5 ASTM C939, Test Method for Flow of Grout for Preplaced-Aggregate Concrete. 
	.6 ASTM C1017, Specification for Chemical Admixtures for Use in Producing Flowing Concrete.  
	.7 ASTM D1751, Specification for Preformed Expansion Joint Fillers for Concrete Paving and Structural Construction (Nonextruding and Resilient Bituminous Types). 
	.8 ASTM D1752, Specification for Preformed Sponge Rubber and Cork Expansion Joint Fillers for Concrete Paving and Structural Construction. 
	.9 ASTM E1155, Test Method for Determining Floor Flatness and Levelness Using the F-Number System. 
	.2 Canadian Standards Association (CSA) 
	.1 CAN/CSA-A5, Portland Cement. 
	.2 CAN/CSA-A23.1, Concrete Materials and Methods of Concrete Construction. 
	.3 CAN/CSA-A23.2, Methods of Test for Concrete. 
	.4 CAN/CSA-A3000, Cementitious Materials Compendium. 
	.5 CAN3-A362, Blended Hydraulic Cement. 

	.3 Canadian Government Standards Board (CGSB) 
	.1 CAN/CGSB-51.34, Vapour Barrier, Polyethylene Sheet for Use in Building Construction. 

	.4 American National Standards Institute (ANSI) 
	.1 ANSI/ACI 117, Tolerances for Concrete Construction and Materials. 

	.1 Submit samples in accordance with Section E4. 
	.2 At least 4 weeks prior to commencing work inform Contract Administrator of proposed source of aggregates and provide access for sampling. 
	.1 Provide certification that mix proportions selected will produce concrete of specified quality and yield and that strength will comply with CAN/CSA-A23.1, and that mix design is adjusted to prevent alkali aggregate reactivity problems. 
	.2 Provide certification that plant, equipment, and all materials to be used in concrete to comply with CAN/CSA-A23.1. 
	.1 Minimum 2 weeks prior to starting concrete work, submit proposed quality control procedures for Contract Administrator's review for following items: 
	.1 Falsework erection.  
	.2 Hot weather concrete.  
	.3 Cold weather concrete.  
	.4 Curing.  
	.5 Finishes.  
	.6 Formwork removal.  
	.7 Joints.  

	.1 Portland cement: to CAN/CSA-A5, normal Type GU or sulfate resistant Type HS where indicated on drawings or in mix design. 
	.2 Blended hydraulic cement: to CAN3-A362. 
	.3 Supplementary cementing materials: to CAN/CSA-A3000. 
	.4 Water: to CAN/CSA-A23.1. 
	.5 Aggregates: to CAN/CSA-A23.1. Coarse aggregates to be normal density. 
	.6 Air entraining admixture: to ASTM C 260. 
	.7 Chemical admixtures: to ASTM C 494. Contract Administrator to approve accelerating or set retarding admixtures during cold and hot weather placing of concrete. 
	.8 Shrinkage compensating grout: premixed compound consisting of  non-metallic aggregate, Portland cement, water reducing and plasticizing agents. Of pouring consistency, capable of developing compressive strength of 50 MPa after 28 day cure. 
	.9 Non premixed dry pack grout: composition of non metallic aggregate Portland cement with sufficient water for the mixture to retain its shape when made into a ball by hand and capable of developing compressive strength of 50 MPa at 28 days. 
	.10 Curing compound: to CAN/CSA-A23.1 white and to ASTM C 309. 
	.11 Cushion pads: tough, resilient, weather, moisture, and oil resistant material that will not corrode or cause corrosion, consisting of either layers of approved cotton duck saturated and bound together by approved rubber or synthetic compounds, or made from specially compounded synthetic materials. 
	.12 Ribbed waterstops: extruded PVC of sizes indicated with shop welded corners and intersecting pieces with legs not less than 600 mm long. 
	.1 Tensile strength: to ASTM D412, method A, Die "C".  
	.2 Elongation: to ASTM D412, method A, Die "C", minimum 275%. 
	.3 Tear resistance: to ASTM D624, method A, Die "B". 

	.13 Premoulded joint fillers:  
	.1 Bituminous impregnated fiber board to ASTM D1751, thickness indicated.  

	.14 Weep hole tubes: plastic. 
	.15 Dovetail anchor slots: minimum 0.6 mm thick (24 gauge) galvanized steel with insulation filled slots. 
	.16 Dampproof membrane: 
	.1 Polyethylene film to CAN/CGSB-51.34, minimum 0.15 mm (6 mil) thick. 

	.1 All concrete work shall be in accordance with CAN/CSA-A23.1-04, Alternative 1 Performance Specifications. 
	.2 General Contractor to provide proprietary mix design performance record as required by the Manitoba Redi-Mix Association. 
	.3 Provide concrete mix-design as per the structural General Notes drawing, Table D1. 
	.1 Obtain Contract Administrator’s approval before placing concrete. Provide Contract Administrator 48 hours notice prior to concrete placing.  
	.2 Pumping of concrete is permitted only after review of equipment and mix by Contract Administrator. 
	.3 Ensure reinforcement and inserts are not disturbed during concrete placement. 
	.4 Prior to placing concrete, obtain Contract Administrator’s approval of proposed method for protection of concrete during placing and curing in adverse weather. 
	.5 Maintain accurate records of poured concrete items to indicate date, location of pour, quality, air temperature and test samples taken. 
	.6 In locations where new concrete is doweled to existing work, drill holes in existing concrete. Place steel dowels of deformed steel reinforcing bars and pack solidly with epoxy grout to anchor and hold dowels in position. 
	.7 Do not place load upon new concrete until authorized by Contract Administrator. 
	.1 Perform cast-in-place concrete work in accordance with CAN/CSA-A23.1. 
	.2 Maintain concrete cover around reinforcing as indicated. 
	.3 Place concrete in its final position as soon as possible after mixing and within 1.5 hours after the water has been added to the dry materials. Do not use any concrete more than 1.5 hours old. 
	.4 Pour concrete continuously between predetermined construction and control joints. Do not "break" or interrupt successive pours such that "cold" joints occur. 
	.5 Sleeves and inserts:  
	.1 No sleeves, ducts, pipes or other openings shall pass through beams, column capitals or columns, except where expressly detailed on Structural drawings or approved by Contract Administrator. 
	.2 Where approved by Contract Administrator set sleeves, ties, pipe hangers and other inserts and openings as indicated or specified. Sleeves and openings greater than 100 x 100 mm not indicated on drawings must be approved by Contract Administrator. 
	.3 Do not eliminate or displace reinforcement to accommodate hardware. If inserts cannot be located as indicated, obtain approval of all modifications from Contract Administrator before placing of concrete. 
	.4 Check locations and sizes of sleeves and openings indicated on Structural drawings with Architectural, Mechanical, Electrical and other drawings. Report any discrepancies to the Contract Administrator and await remedial measures. 
	.5 Set special inserts for strength testing as indicated and as required by Non-Destructive Method of Testing Concrete.  CSA or ASTM. 

	.6 Drainage holes and weep holes: form weep holes and drainage holes in accordance with Section 031000. Install weep hole tubes and drains as indicated. 
	.7 Dovetail Anchor Slots: 
	.1 Install continuous vertical anchor slot to forms where masonry abuts concrete wall or columns. 
	.2 Install continuous vertical anchor slots at 600 mm on centre where concrete walls are masonry faced. 

	.8 Grout under base plates and machinery using procedures in accordance with manufacturer's recommendations which result in 100% contact over grouted area. 
	.9 Waterstops: 
	.1 Install waterstops to provide continuous water seal. Do not distort or pierce waterstop in such a way as to hamper performance. Do not displace reinforcement when installing waterstops. Use equipment to manufacturer's requirements to field splice waterstops. Tie waterstops rigidly in place. 

	.10 Joint Fillers 
	.1 Furnish filler for each joint in single piece for depth and width required for joint, unless otherwise authorized by Contract Administrator. When more than one piece is required for a joint, fasten abutting ends and hold securely to shape by stapling or other positive fastening. 
	.2 Locate and form isolation and expansion joints as indicated. Install joint filler. 
	.3 Use 12 mm thick joint filler to separate slabs-on-grade from vertical surfaces and extend joint filler from bottom of slab to within 12 mm of finished slab surface unless indicated otherwise. 

	.11 Dampproof Membrane  
	.1 Install dampproof membrane as per Section 07 11 13 and Section 07 13 52. 

	.1 Maintain following minimum requirements for protecting concrete during and after placement in freezing weather. Except as noted below, concrete curing and protection to be in accordance with CAN/CSA-A23.1. 
	.2 Before any concrete is placed, remove ice, snow, and frost completely from all formwork, reinforcing and other surfaces. Raise temperature of formwork, reinforcing, and other surfaces above 10°C for 24 hours minimum prior to concrete placing. Where concrete work is to come in contact with the earth, the surfaces of the earth shall be completely free of frost when the concrete is placed thereon. 
	.3 Heat concrete aggregates and water to a temperature not over 80°C. Concrete shall not be less that 10°C nor more than 30°C in temperature when deposited. Concrete when placed during freezing weather (or if freezing is anticipated during curing period) shall be fully enclosed and the temperature of the concrete maintained at not less than 20°C for 5 days and not less than 5°C for an additional 5 days. Provide adequate heating to attain the specified concrete strengths required prior to stripping or provide a concrete mix that will meet the specified stripping strengths under reduced curing temperatures. 
	.4 Keep protective covering clear of concrete and form surfaces to permit full circulation of air. Maintain intact for at least 24 hours after the artificial heat is discontinued. 
	.5 Construct heating enclosures/hoarding to be strong and windproof, and well ventilated. Locate heating units to prevent local damage to concrete due to local overheating, over drying, or combustion gases. 
	.6 Use only Herman Nelson heat exchange fuel oil type heaters for slabs and flat areas. Vent units to outside the building/hoarding. Direct-fired units are not acceptable. 
	.1 Finish concrete in accordance with CAN/CSA-A23.1. 
	.2 Use procedures acceptable to Contract Administrator and as noted in CAN/CSA-A23.1 to remove excess bleed water. Ensure surface is not damaged. 
	.3 Do not sprinkle dry cement or dry cement and sand mixture over concrete surfaces. 
	.4 Saw cut crack-control joints to CAN/CSA-A23.1. 
	.5 Rub exposed sharp edges of concrete with carborundum to produce 3 mm radius edges unless otherwise indicated. 
	.6 Fill and patch honeycomb areas, rub form joint lines from all exposed concrete. 
	.7 Fill and patch form tie holes on exposed concrete. 
	.8 Where floor drains occur, finish floor slabs level around walls and pitched to drains minimum 6 mm in 3 metres. 
	.9 Provide steel trowelled, smooth, burnished finish where slabs to be left exposed or to receive carpeting, resilient flooring, floor paint or other applied floor finishes. Burnish to smooth, even finish without ridges, trowel marks, voids, or other imperfections that may transmit through flooring material. 
	.10 Provide screed, swirl-trowelled, or scratch finish where bonded topping, terrazzo, ceramic floor tile or other hard surface or bonded topping is to be applied. Provide depressions to accommodate bonded topping, terrazzo, etc. 
	.11 Provide broomed non-slip surface to exterior concrete paving, sidewalks, curbs, ramps, and stairs. 
	.1 Concrete tolerances in accordance with CAN/CSA-A23.1 straight edge method. Measured within 72 hours of concrete placement, the gap at any point between a 3 metre long straight edge and the concrete surface shall not exceed requirements of the following classifications for areas specified: 
	.1 Conventional 12 mm: exterior slabs, sidewalks, and concrete paving. 
	.2 Moderately flat 8 mm: interior slabs and toppings. 

	.1 Cure concrete in accordance with CAN3-A23.1. 
	.2 Use curing compounds compatible with applied finish on concrete surfaces. Provide written declaration that compounds used are compatible. 
	.3 Do not use curing and sealing compounds on surfaces where bond is required for additional concrete, floor finishes or other surface coatings. 
	.1 Saw cut crack control joints where indicated but at no more than the following for: 
	.1 Sidewalks: 1.5 m on centre in both directions. 
	.2 Curbs: 4.5 m on centre. 
	.3 Paving: 4.5 m on centre in both directions. 

	.2 Provide expansion control joints where indicated but at not more than: 
	.1 Sidewalks: 9 m on centre in both directions. 
	.2 Curbs: 9 m on centre. 
	.3 Paving: 9 m on centre in both directions. 

	.3 Fill expansion control joints with premoulded joint filler and sealants in accordance with Section 07 90 00. 
	.1 Supply and install housekeeping pads for mechanical/electrical and other equipment as indicated on drawings. 
	.2 Refer to Mechanical and Electrical Drawings and Specifications and coordinate with respective trades for housekeeping pad sizes and locations. 
	.3 Refer to Structural Drawings for reinforcing for large pads. 
	.4 Provide tooled, slightly rounded edges around perimeter of all housekeeping pads. 
	.1 Modify or replace concrete not conforming to lines, detail and elevations indicated on drawings. 
	.2 Repair or replace concrete not properly placed, resulting in excessive honeycombing and other defects in critical areas of stress. 
	.3 Do not patch, fill, touch-up, repair or replace exposed architectural concrete except upon expressed direction of the Contract Administrator for each individual area. 
	.4 Notify Contract Administrator of proposed methods of repairing or replacing defective concrete. Methods of repairing or replacing defective concrete shall be acceptable to the Contract Administrator. 
	.1 Inspection and testing of concrete and concrete materials will be carried out by an Independent Testing Laboratory appointed by the Contract Administrator. Refer to commercial specification for cost of testing. 
	.2 Inspection and testing of concrete and concrete materials shall be done in accordance with CAN/CSA-A23.1, and as specified below. 
	.3 Take three test cylinders from each 50 cubic metres of each class of concrete placed or for each day of concrete placement if the latter is less than 50 cubic metres. Testing shall be as follows: 
	.1 One (1) 7 day laboratory cured test. 
	.2 Two (2) 28 day laboratory cured tests. 

	.4 Take one additional test cylinder during cold weather concreting or if Sulphate resistance cement has been used. Cure cylinder on job site under same conditions as concrete that it represents. 
	.5 Make at least one slump test for each set of test cylinders taken. 
	.6 Cure concrete test cylinders in location designated by testing agency for a minimum of 48 hours prior to transporting to laboratory. 
	.7 Additional testing required due to low, inaccurate or otherwise questionable results shall be paid by the Contractor. 
	.8 Non-destructive Methods for Testing Concrete shall be in accordance with CAN/CSA-A23.2. 
	.9 Inspection or testing by Contract Administrator will not augment or replace Contractor quality control nor relieve him of his contractual responsibility. 
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	Part 1 General 
	1.1 REFERENCES 
	.1 American Society for Testing and Materials (ASTM) 
	.1 ASTM C309, Specification for Liquid Membrane-Forming Compounds for Curing Concrete. 

	.2 Canadian General Standards Board (CGSB) 
	.1 CAN/CGSB-25.20, Surface Sealer for Floors. 


	1.2 SUBMITTALS 
	.1 Submit drawings in accordance with E4. 
	.2 Product data: manufacture's product data sheets identifying material, performance characteristics, surface preparation, installation instructions. 
	.3 Submit WHMIS MSDS - Material Safety Data Sheets. WHMIS MSDS acceptable to Labour Canada and Health and Welfare Canada for concrete floor treatment materials. Indicate VOC content.  

	1.3 ENVIRONMENTAL REQUIREMENTS  
	.1 Temporary lighting: Minimum one 200 W light source, placed 2.5 m above floor surface, for each 40 m2 of floor being treated.  
	.2 Work area: make the work area water tight protected against rain and detrimental weather conditions 
	.3 Temperature: maintain ambient temperature of not less than 10°C from 7 days before installation to at least 48 hours after completion of work and maintain relative humidity not higher than 40% during same period.  
	.4 Moisture: Ensure substrate is within moisture limits prescribed by flooring material manufacturer.  
	.5 Safety: Comply with requirements of Workplace Hazardous Materials Information System (WHMIS) regarding use, handling, storage, and disposal of hazardous materials.  
	.6 Ventilation:  
	.1 Ventilate area of work by use of approved portable supply and exhaust fans. 
	.2 Provide continuous ventilation during and after coating application. 


	Part 2 Products 
	2.1 MATERIALS 
	.1 Surface sealer: acrylic polymer water emulsion type, clear, to CAN/CGSB-25.20, Type 2 or ASTM-C309, Type 1. 
	.1 Acceptable material: CPD Acrylic Floor Sealer (Water Emulsion); W.R. Meadows Sealtight Vocomp-20 Acrylic Curing & Sealing Compound;   Sonneborne Kure-N-Seal WB; Sika Florseal WB. 

	.2 Surface sealers may not be manufactured or formulated with aromatic solvents, formaldehyde, halogenated solvents, mercury, lead ,cadmium, hexavelant chromium and their compounds. 

	2.2 MIXES 
	.1 Mix sealers in accordance with manufacturer's instructions.  


	Part 3 Execution 
	3.1 EXAMINATION  
	.1 Verify that slab substrate surfaces are ready to receive work. 

	3.2 PREPARATION OF EXISTING SLAB 
	.1 Remove surface materials before application of floor treatment (dust, dirt, curing compounds, dirt, grease, oil, etc.) 
	.2 Use mechanical stripping to remove chlorinated rubber or existing surface coatings. 
	.3 Use protective clothing, eye protection and respiratory equipment during stripping of chlorinated rubber or existing surface coatings. 

	3.3 APPLICATION 
	.1 Ensure compatibility of floor treatment materials with adhesives of finished flooring materials and other bonded toppings or coatings prior to application. 
	.2 Do not apply floor sealer on floors scheduled for painting. 
	.3 Apply floor treatment in accordance with manufacturer's written instructions at recommended rates of application ensuring full coverage. 
	.4 Clean overspray. Clean sealer from adjacent surfaces. 

	3.4 PROTECTION 
	.1 Protect finished installation in accordance with manufacturer's instructions.  

	3.5 SCHEDULE 
	.1 Apply floor sealer to concrete floors, except on floors to receive paint or finish flooring. 
	.2 Apply sealer to concrete housekeeping and equipment pads occurring within rooms receiving floor sealer. 
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	Part 1 General 
	1.1 RELATED SECTIONS 
	.1 Cavity wall insulation: Section 07 21 13. 
	.2 Cavity wall air barrier membrane: Section 07 27 13. 
	.3 Joint sealants: Section 07 90 00. 

	1.2 REFERENCES 
	.1 Canadian Standards Association (CSA) 
	.1 CAN/CSA-A179, Mortar and Grout for Unit Masonry. 
	.2 CAN/CSA-A371, Masonry Construction for Buildings. 


	1.3 SUBMITTALS 
	.1 Shop drawings: submit shop drawings in accordance with Section E4 - Submittal Procedures. Provide shop drawings for masonry, indicating masonry anchoring, reinforcing, connections. Indicate method of installation and connection to building components. Show location of control and movement joints. 
	.2 Manufacturer's instructions: submit manufacturer's installation instructions. 

	1.4 QUALITY ASSURANCE 
	.1 Pre-Installation Meetings: conduct pre-installation meeting to verify project requirements, manufacturer's installation instructions and manufacturer's warranty requirements.  

	1.5 DELIVERY, STORAGE AND HANDLING 
	.1 Deliver materials to job site in dry condition. 
	.2 Store under waterproof cover on pallets or plank platforms held off ground by means of plank or timber skids. 

	1.6 SITE ENVIRONMENTAL REQUIREMENTS 
	.1 Cold weather requirements: 
	.1 Supplement Clause 5.15.2 of CAN/CSA-A371 with following requirements: 
	.1 Maintain temperature of mortar between 5°C and 50°C until batch is used or becomes stable. 
	.2 Maintain ambient temperature between 5ºC and 50º C and protect site from wind chill. 

	.2 Maintain dry beds for masonry and use dry masonry units only. Do not wet masonry units in cold weather. 
	.3 When air temperature is below -4°C protect and heat masonry to maintain air temperature above 0°C on both sides of walls during operations and for period of 24 hours after. 
	.4 When air temperature is above -4°C erect windbreaks to prevent differential freezing of walls. 

	.2 Hot weather requirements: 
	.1 Protect freshly laid masonry from drying too rapidly, by means of waterproof, non-staining coverings. 
	.2 Keep masonry dry using waterproof, non-staining coverings that extend over walls and down sides sufficient to protect walls from wind driven rain, until masonry work is completed and protected by flashing or other permanent construction. 


	Part 2 Products 
	2.1 MATERIALS 
	.1 Use same brands of materials and source of aggregate for entire project. 


	Part 3 Execution 
	3.1 MANUFACTURER'S INSTRUCTIONS 
	.1 Compliance: comply with manufacturer's written data, including product technical bulletins, product catalogue installation instructions, product carton installation instructions, and data sheets. 

	3.2 PREPARATION 
	.1 Provide temporary bracing of masonry work during and after erection until permanent lateral support is in place. 

	3.3 INSTALLATION 
	.1 Do masonry work in accordance with CAN/CSA-A371 except where indicated otherwise. 
	.2 Build masonry plumb, level, and true to line, with vertical joints in alignment. 
	.3 Layout coursing and bond to achieve correct coursing heights, and continuity of bond above and below openings, with minimum of cutting. 
	.4 Make masonry courses uniform in height with both vertical and horizontal joints of equal and uniform thickness. 
	.5 Keep air space in cavities and weep holes free of mortar droppings and other debris to allow free air movement and positive moisture drainage to exterior. 
	.6 Lay masonry units in full mortar bed. Do not shift or tap units after mortar has taken initial set. Where adjustments must be made, remove mortar and replace with fresh supply. 
	.7 Bed joints evenly and fill solidly with mortar. Rock masonry into place at closures with head joints thrown against adjacent masonry units. 
	.8 Where new masonry abuts set masonry, clean existing surfaces and dampen if necessary to obtain bond. 
	.9 Loose steel lintels: 
	.1 Install loose steel lintels.  Centre over opening width. 


	3.4 CONSTRUCTION 
	.1 Exposed masonry: 
	.1 Remove chipped, cracked, and otherwise damaged units in exposed masonry and replace with undamaged units. 

	.2 Jointing: 
	.1 Allow joints to set just enough to remove excess water, then tool with jointer to provide smooth, compressed, uniform joints. 
	.2 Use round jointer to provide concave joints where concave joints are indicated. 
	.3 Rake joints uniformly to 6 mm depth and compress with square tool to raked joints of uniform depth where raked joints are indicated. 
	.4 Strike flush all joints concealed in walls and joints in walls to receive plaster, tile, insulation, or other applied material except paint or similar thin finish coating. 
	.5 Point or replace defective mortar as required or where directed by Engineer. 

	.3 Cutting: 
	.1 Cut out neatly for electrical switches, outlet boxes, and other recessed or built-in objects. 
	.2 Make cuts straight, clean, and free from uneven edges. 
	.3 Use masonry saw where necessary. 

	.4 Building in: 
	.1 Build in items required to be built into masonry.  
	.2 Prevent displacement of built-in items during construction. Check plumb, location and alignment frequently, as work progresses. 
	.3 Brace door jambs to maintain plumb. Fill spaces between jambs and masonry with mortar. 

	.5 Support of loads: 
	.1 Use 20 MPa concrete to Section 03 30 00 - Cast-In-Place Concrete where concrete fill is used in lieu of solid units. 
	.2 Install building paper below voids to be filled with concrete; keep paper 25 mm back from faces of units. 

	.6 Provision for movement: 
	.1 Leave 9 mm space below shelf angles to allow for movement.  
	.2 Leave space between top of non-load bearing walls and partitions and structural elements, minimum 25 mm or as indicted on drawings. Do not use wedges. 
	.3 Built masonry to tie in with stabilizers, with provision for vertical movement. 
	.4 Loose steel lintels: 
	.1 Install loose steel lintels.  Centre over opening width. 

	 

	.7 Control joints: 
	.1 Construct continuous control joints. 
	.2 Provide continuous vertical control joints in masonry where indicated but at no more than 6 m on centre maximum spacing. 
	.3 Fill control joints with expansion joint filler and joint sealants as specified in Section 07 90 00 - Joint Sealing. 

	.8 Expansion joints: 
	.1 Construct continuous expansion joints. 
	.2 Provide continuous expansion joints where indicated and at building expansion joints. 
	.3 Fill expansion joints with expansion joint filler and joint sealants as specified in Section 07 90 00 - Joint Sealing. 

	.9 Provisions for other trades: 
	.1 Provide openings in masonry walls where required or indicated. Accurately locate chases and openings and neatly finish to the required sizes. 
	.2 Where masonry encloses conduit or piping, bring to proper level indicated and as directed. 
	.3 Do not cover pipe or conduit chases or enclosures until advised that work has been inspected and tested. 


	3.5 FIELD QUALITY CONTROL 
	.1 Test masonry mortar and grout in accordance with CSA A179. 

	3.6 CLEANING 
	.1 Perform cleaning after installation to remove construction and accumulated environmental dirt. 
	.2 Upon completion of installation, remove surplus materials, rubbish, tools, equipment and barriers. 

	3.7 PROTECTION 
	.1 Protect masonry and other work from marking and other damage. Protect completed work from mortar droppings. Use non-staining coverings. 
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	Part 1 General 
	1.1 RELATED SECTIONS 
	.1 Masonry work and materials specified under related sections in Section 04 05 00 – Common Work Results for Masonry. 

	1.2 REFERENCES 
	.1 Canadian Standards Association (CSA) 
	.1 CAN/CSA-A179, Mortar and Grout for Unit Masonry. 


	Part 2 Products 
	2.1 MATERIALS  
	.1 Use same brands of materials and source of aggregate for entire project.  
	.2 Mortar and grout: CAN/CSA-A179. 
	.3 Use aggregate passing 1.18 mm sieve where 6 mm thick joints are indicated. 
	.4 Color: ground colored natural aggregates or metallic oxide pigments. Color selected by Engineer. Use coloring admixture not exceeding 10% of cement content by mass, or integrally colored masonry cement, to produce colored mortar to match approved sample. 
	.5 Grout: to CAN/CSA-A179, Table 3.  

	2.2 MORTAR TYPES  
	.1 Mortar for exterior masonry above grade: 
	.1 Load bearing: Type S based on Proportion specifications. 
	.2 Non-load bearing: Type N based on Proportion specifications. 
	.3 Parapet walls, unprotected walls: Type S based on Proportion specifications. 

	.2 Mortar for interior masonry: 
	.1 Load bearing: Type S based on Proportion specifications. 
	.2 Non-load bearing: Type N based on Proportion specifications. 

	.3 Following applies regardless of mortar types and uses specified above: 
	.1 Mortar for concrete brick: Type O based on Proportion specifications. 
	.2 Mortar for grouted reinforced masonry: Type S based on Proportion specifications. 


	2.3 MIXING 
	.1 Mix grout to semi-fluid consistency. 
	.2 Colored mortar: 
	.1 Incorporate color and admixtures into mixes in accordance with manufacturer's instructions.  
	.2 Accurately and consistently measure all ingredients, including water, to consistently produce batches matching approved samples. 



	Part 3 Execution 
	3.1 MANUFACTURER'S INSTRUCTIONS 
	.1 Compliance: comply with manufacturer's written data, including product technical bulletins, product catalogue installation instructions, product carton installation instructions, and data sheets. 

	3.2 CONSTRUCTION 
	.1 Perform masonry mortar and grout work in accordance with CAN/CSA-A179 except where specified otherwise.  

	3.3 CLEANING 
	.1 Upon completion of installation, remove surplus materials, rubbish, tools, equipment and barriers. 
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	Part 1 General 
	1.1 RELATED SECTIONS 
	.1 Masonry work and materials specified under related sections in Division 4 - Masonry. 

	1.2 REFERENCES 
	.1 Canadian Standards Association (CSA) 
	.1 CAN/CSA-A23.1/A23.2, Concrete Materials and Methods of Concrete Construction/Methods of Test and Standard Practices for Concrete.  
	.2 CAN/CSA-A179, Mortar and Grout For Unit Masonry. 
	.3 CAN/CSA-A370, Connectors for Masonry. 
	.4 CAN/CSA-A371, Masonry Construction for Buildings. 
	.5 CSA G30.14 Formed Steel Wire For Concrete Reinforcement.  
	.6 CSA G30.18 Billet-Steel Bars for Concrete Reinforcement.  
	.7 CSA-S304.1, Design of Masonry Structures. 
	.8 CSA-W186 Welding of Reinforcing Bars in Reinforced Concrete Construction. 


	1.3 SHOP DRAWINGS 
	.1 Submit shop drawings in accordance with Section E4.  
	.2 Shop drawings consist of bar bending details, lists and placing drawings.  
	.3 On placing drawings, indicate sizes, spacing, location and quantities of reinforcement and connectors. 

	Part 2 Products 
	2.1 REINFORCEMENT 
	.1 Bar reinforcement: to CAN/CSA-A371 and CSA G30.18, Grade 400. 
	.2 Wire reinforcement: to CAN/CSA-A371 and CSA G30.14, truss type. Include prefabricated corners and intersections.  
	.3 Corrosion protection: to CSA-S304.1, galvanized to CAN/CSA-A370. 

	2.2 CONNECTORS  
	.1 Connectors: to CAN/CSA-A370 and CSA-S304.1 and as specified below. 
	.2 Exterior masonry veneer on concrete block backup walls: connector assembly consisting of galvanized steel connector plate and V-tie and plastic insulation support.  
	.1 Acceptable material: Fero Block Shear Connector Assembly.  

	.3 Exterior masonry veneer on cast-in-place concrete backup walls: connector assembly consisting of galvanized steel connector plate and V-tie and plastic insulation support.  
	.1 Acceptable material: Fero Rap-Tie System.  

	.4 Corrosion protection: to CSA-S304.1 galvanized to CAN/CSA-A370.  
	.5 Fasteners:  
	.1 Masonry and concrete: wedge type anchors, stainless steel finish. Of sufficient length to penetrate minimum 25 mm into solid substrate. 
	.1 Acceptable material: Gripcon Perma-Grip, Rawl Spike. 



	2.3 FABRICATION 
	.1 Fabricate reinforcing in accordance with CAN/CSA-A23.1 and Reinforcing Steel Manual of Standard Practice by the Reinforcing Steel Institute of Ontario.  
	.2 Fabricate connectors in accordance with CAN/CSA-A370.  
	.3 Obtain Engineer approval for locations of reinforcement splices other than shown on placing drawings.  
	.4 Upon approval of Engineer, weld reinforcement in accordance with CSA-W186.  
	.5 Ship reinforcement and connectors, clearly identified in accordance with drawings. 


	Part 3 Execution 
	3.1 MANUFACTURER'S INSTRUCTIONS 
	.1 Compliance: comply with manufacturer's written data, including product technical bulletins, product catalogue installation instructions, product carton installation instructions, and data sheets. 

	3.2 GENERAL 
	.1 Supply and install masonry connectors and reinforcement in accordance with CAN/CSA-A370, CAN/CSA-A371, CAN/CSA-A23.1 and CSA-S304.1, except where indicated otherwise. 
	.2 Supply and install additional reinforcement to masonry as indicated. 

	3.3 BONDING AND TYING 
	.1 Bond walls of two or more wythes using metal connectors in accordance with NBC, CSA-S304.1, CAN/CSA-A371 and as indicated.  
	.2 Tie masonry veneer to backing in accordance with NBC, CSA S304.1, CAN/CSA-A371 and as indicated. 
	.3 Coordinate spacing with cavity wall insulation to ensure connector plates are centred on horizontal joints of insulation boards.  
	.4 Ensure fasteners are tight and secure. Remove and replace any stripped or loose fasteners.  
	.5 Install plastic insulation supports over connector plates to hold insulation tight to backup walls. Provide one insulation support at each connector plate. 

	3.4 REINFORCED LINTELS AND BOND BEAMS 
	.1 Reinforce masonry lintels and bond beams.  
	.2 Place and grout reinforcement in accordance with CSA S304.1, CAN/CSA-A371, and CAN/CSA-A179. 

	3.5 GROUTING 
	.1 Grout masonry in accordance with CSA S304.1, CAN/CSA-A371 and CAN/CSA-A179 and as indicated. 

	3.6 ANCHORS 
	.1 Supply and install metal anchors as indicated.  

	3.7 LATERAL SUPPORT AND ANCHORAGE 
	.1 Supply and install lateral support and anchorage in accordance with CSA-S304.1 and as indicated.  

	3.8 MOVEMENT JOINTS 
	.1 Reinforcement will not be continuous across movement joints unless otherwise indicated. 

	3.9 FIELD BENDING 
	.1 Do not field bend reinforcement and connectors except where indicated or authorized by Contract Administrator. 
	.2 When field bending is authorized, bend without heat, applying a slow and steady pressure.  
	.3 Replace bars and connectors that develop cracks or splits.  

	3.10 FIELD TOUCH-UP 
	.1 Touch up damaged and cut ends of epoxy coated or galvanized reinforcement steel and connectors with compatible finish to provide continuous coating. 
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	Part 1 General 
	1.1 RELATED SECTIONS 
	.1 Masonry work and materials specified under related sections in Division 4 - Masonry. 

	1.2 REFERENCES 
	.1 Canadian Standards Association (CSA) 
	.1 CAN/CSA-A165 Series, CSA Standards on Concrete Masonry Units (Consists of A165.1, A165.2 and A165.3). 


	Part 2 Products 
	2.1 MATERIALS 
	.1 Standard concrete masonry units: to CAN/CSA-A165 Series (A165.1). 
	.1 Classification: H/15/A/M. 
	.2 Size: modular 
	.3 Special shapes: 
	.1 Square units for exposed corners. 
	.2 Purpose made shapes for lintels and bond beams. 
	.3 Provide additional special shapes as indicated. 




	Part 3 Execution 
	3.1 INSTALLATION 
	.1 Concrete block units.  
	.1 Bond: 
	.1 Standard and fire rated concrete block: running stretcher.  

	.2 Coursing height: 
	.1 Full height units: 200 mm for one block and one joint 
	.2 Half-high units: 100 mm for one block and one joint. 

	.3 Jointing: 
	.1 Standard block and fire rated block: concave where exposed. 
	.2 Struck flush where concealed. 


	.2 Concrete block lintels.  
	.1 Install reinforced concrete block lintels over openings in masonry where steel or reinforced concrete lintels are not indicated.  
	.2 End bearing: not less than 200 mm as indicated on drawings. 


	3.2 CLEANING  
	.1 Standard block: allow mortar droppings on masonry to partially dry then remove by means of trowel, followed by rubbing lightly with small piece of block and finally by brushing. 
	.2 Do not use cleaning agents that will affect or inhibit application of clear sealers and anti-graffiti coatings applied by others. 
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	Part 1 General 
	1.1 RELATED WORK 
	.1 Masonry work and materials specified under related sections in Division 4 - Masonry. 

	1.2 REFERENCES  
	.1 American Society for Testing and Materials (ASTM) 
	.1 ASTM C568 Specification for Limestone Building Stone 

	.2 Canadian General Standards Board (CGSB) 
	.1 CAN/CGSB-37.2 - Emulsified Asphalt, Mineral-Colloid Type, Unfilled, for Dampproofing and Waterproofing and for Roof Coatings. 


	1.3 SHOP DRAWINGS  
	.1 Submit shop drawings in accordance with E4. 
	.2 Indicate sizes and sections of cut stone, arrangements of joints and bonding, anchoring, doweling and cramping. 
	.3 Indicate mortar ingredients, mortar mixes and strength for mortar used for setting and pointing limestone work. 

	1.4 DELIVERY, STORAGE, HANDLING 
	.1 Deliver stone to site and store where directed, off ground and protected from dirt and damage. Deliver stone in setting sequence. 
	.2 Handle stone carefully with proper procedures and equipment. Avoid chipping edges, corners, or marring face finishes. 

	1.5 PROJECT/SITE CONDITIONS 
	.1 Inspect site conditions and verify that other work affecting stonework is properly installed and ready to receive stonework.  
	.2 Verify dimensions by taking site measurements and recording such measurements on shop drawings. 

	Part 2 Products 
	2.1 MATERIALS  
	.1 Limestone veneer masonry: (South End Hauled Wastewater Building) 
	.1 Size and Bond: 100 x 669, Bond: Soldier course. Color grey to match UV Building 
	.2 Gillis Quarries Limited, Winnipeg, Manitoba, Canada.  

	.2 Red veneer masonry: (North End Hauled Wastewater and Leachate Building) 
	.1 Size and Bond: 100 x 200, Bond: Smooth Face. 
	.2 To ASTM C 568, category II, medium density as quarried and supplied by Gillis Quarries Limited, Winnipeg, Manitoba, Canada.  
	.3 Free of defects which would affect appearance or durability. Quarry seams shall be well back from finished face. Fossils and other natural markings permitted only to the extent that they do not disfigure finished appearance or durability. Loose or large fossils not permitted. 

	.3 Asphalt emulsion: to CAN/CGSB-37.2. 
	.4 Sealants: as specified in Section 07 90 00 - Joint Sealers. 


	Part 3 Execution 
	3.1 CUTTING  
	.1 Cut stone to shape and dimensions and full to square with jointing as indicated. Dress exposed faces true. Cut stone to lay on its natural quarry bed. 
	.2 Make beds and joints 6 mm thick and at right angles to face. 
	.3 Back-check stone contacting structural members as indicated. Allow minimum of 25 mm clearance between back of stone and steel and concrete structural members. Shape beds of stone resting on structural work to fit supports. 
	.4 Cut stones for anchors, cramps, dowels and support systems. 
	.5 Do not cut holes in exposed surfaces. 

	3.2 FINISH  
	.1 Exposed surfaces of stone split faced sawn finish  

	3.3 SETTING  
	.1 Apply asphalt emulsion to concrete surfaces, shelf angles, structural steel supports against which stone is to be applied. 
	.2 Waterproof exterior slabs on back prior to setting. 
	.3 Clean stone exposed surfaces by washing with stiff fibre brush and water. 
	.4 Drench dry stones with clean water just before setting. 
	.5 Install anchors, dowels and cramps. 
	.6 Set stones plumb, true, level in full bed of mortar with vertical joints slushed full except where otherwise specified. Completely fill anchor, dowel and lifting holes. 
	.7 Place spacers under stones to maintain joint thickness. Set heavy stones and projecting courses after mortar in courses below has hardened sufficiently to support weight. 
	.8 Prop and anchor projecting stones until wall above is set. 
	.9 Use soaked softwood wedges to support stone in proper alignment until mortar has set. Remove wedges when dry and without breaking them off, fill voids with pointing mortar. 
	.10 Tool joints after initial set has occurred. 
	.11 Sponge stone face along joints and remove droppings and splashed mortar immediately. 

	3.4 CLEANING  
	.1 At end of each working day brush off loose mortar from stone face. 
	.2 At completion wash stonework with stiff-fibre brushes and clean water. 
	.3 Graffitti coating – apply in accordance with section 09 96 23. 
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	1.1 RELATED SECTIONS 
	.1 Section 05 31 00 - Steel Decking 
	.2 Section 05 50 00 - Metal fabrications 
	.3 Section 05 51 29 - Metal Stairs 
	1.2 REFERENCES 
	.1 American Society for Testing and Materials (ASTM) 
	.1 ASTM A36/A 36M, Specification for Structural Steel. 
	.2 ASTM A193/A193M, Specification for Alloy-Steel and Stainless Steel Bolting Materials for High-Temperature Service. 
	.3 ASTM A307, Specification for Carbon Steel Bolts and Studs, 60,000 psi Tensile. 
	.4 ASTM A325, Specification for Structural Bolts, Steel, Heat Treated, 120/105 ksi Minimum Tensile Strength. 
	.5 ASTM A325M, Specification for High-Strength Bolts for Structural Steel Joints Metric. 
	.6 ASTM A490, Specification for Heat Treated, Steel Structural Bolts, 150 ksi (1035 MPa) Tensile Strength. 
	.7 ASTM A490M, Specification for High-Strength Steel Bolts, Classes 10.9 and, for Structural Steel Joints Metric. 

	.2 Canadian General Standards Board (CGSB) 
	.1 CAN/CGSB-1.40, Primer Structural Steel, Oil Alkyd Type. 
	.2 CGSB 85-GP-14M, Painting Steel Surfaces Exposed to Normally Dry Weather. 
	.3 CAN/CGSB-85.100, Painting. 

	.3 Canadian Institute of Steel Construction/Canadian Paint Manufacturer's Association (CISC/CPMA). 
	.1 CISC/CPMA 1, Quick-Drying, One-Coat Paint for Use on Structural Steel. 
	.2 CISC/CPMA 2, Quick-Drying, Primer for use on Structural Steel. 

	.4 Canadian Standards Association (CSA) 
	.1 CAN/CSA-G40.20, General Requirements for Rolled or Welded Structural Quality Steel. 
	.2 CAN/CSA-G40.21, Structural Quality Steels. 
	.3 CAN/CSA-G164, Hot Dip Galvanizing of Irregularly Shaped Articles. 
	.4 CAN/CSA-S16.1, Limit States Design of Steel Structures. 
	.5 CAN/CSA-S136, Cold Formed Steel Structural Members. 
	.6 CSA W47.1, Certification of Companies for Fusion Welding of Steel Structures. 
	.7 CSA W48 Series, Electrodes. 
	.8 CSA W55.3, Resistance Welding Qualification Code for Fabricators of Structural Members Used in Buildings. 
	.9 CSA W59, Welded Steel Construction (Metal Arc Welding) Metric. 

	.5 The Society for Protective Coatings (SSPC) 
	.1 SSPC SP 6/NACE No. 3, Commercial Blast Cleaning  


	1.3 SHOP DRAWINGS 
	.1 Submit shop drawings including fabrication and erection documents and materials list in accordance with Section E4. 
	.2 On erection drawings, indicate all details and information necessary for assembly and erection purposes such as, description of methods, sequence of erection, type of equipment used in erection and temporary bracings. 
	.3 Ensure Fabricator designed assemblies, components and connections, and drawings are stamped and signed by qualified professional engineer licensed in the province of Manitoba, Canada. 

	1.4 SAMPLES 
	.1 Submit samples in accordance with Section E4. 
	.2 Prepare sample of typical exposed structural connections in accordance with AISC Specifications of Architecturally exposed structural steel for approval of Engineer. Samples to be judged upon alignment of surfaces, uniform contact between surfaces, smoothness and uniformity of finished welds. When approved, sample units will serve as a standard for workmanship, appearance and material acceptable for entire project. 

	1.5 DESIGN OF DETAILS AND CONNECTIONS 
	.1 Design details and connections in accordance with requirements of CAN/CSA-S16.1 and CAN/CSA-S136 with CSA S136.1 to resist forces, moments, shears and allow for movements indicated. 
	.2 If connection for shear only (standard connection) is required: 
	.1 Select framed beam shear connections from an industry accepted publication such as "Handbook of the Canadian Institute of Steel Construction". 
	.2 If shears are not indicated, select or design connections to support reaction from maximum uniformly distributed load that can be safely supported by beam in bending, provided no point loads act on beam. 

	.3 For non-standard connections, submit sketches and design calculations stamped and signed by qualified professional engineer licensed in Province of Manitoba, Canada. 

	1.6 QUALITY ASSURANCE 
	.1 Submit 4 copies of mill test reports showing chemical and physical properties and other details of steel to be incorporated into work at least 4 weeks prior to fabrication of structural steel. Mill test reports shall be certified by metallurgists qualified to practice in province of Manitoba, Canada. 
	.2 Ensure Fabricator of structural steel, in addition, provides an affidavit stating that materials and products used in fabrication conform to applicable material and products standards called for by design drawings and specifications. 

	2.1 MATERIALS 
	.1 Structural steel: to CAN/CSA-G40.21 Grade 350W and as indicated on structural drawings and CAN/CSA-S136. 
	.2 Anchor bolts: to CAN/CSA-G40.21, Grade 300W. 
	.3 Bolts, nuts and washers: to ASTM A325M.  
	.4 Welding materials: to CSA W59 and certified by Canadian Welding Bureau. 
	.5 Shop paint primer: 
	.1 Where steel is not to be field painted: CISC/CPMA 1. 
	.2 Where steel is to be field painted: CISC/CPMA 2.  Use same primer specified in Section 099100 – Painting for finishing formulae for steel surfaces. 

	.6 Hot dip galvanizing: galvanize steel, where indicated, to CAN/CSA-G164, minimum zinc coating of 600 g/m². 
	.7 Shear studs: to CSA W59, Appendix H. 

	2.2 FABRICATION 
	.1 Fabricate structural steel in accordance with CAN/CSA-S16.1, CAN/CSA S136 and in accordance with reviewed shop drawings. 
	.2 Install shear studs in accordance with CSA W59. 
	.3 Continuously seal members by continuous welds.  Grind smooth. 
	.4 Provide holes in top and bottom flanges or weld threaded studs to top and bottom flanges for attachment of wood nailers as required. 

	2.3 SHOP PAINTING 
	.1 Clean, prepare surfaces and shop prime structural steel in accordance with CAN/CSA-S16.1, CAN/CSA-S136, and CAN/CGSB-85.100 except where members are to be encased in concrete. 
	.2 Clean all members. Remove loose mill scale, rust, oil, dirt and other foreign matter. Prepare surface according to SSPC No SP6. 
	.3 Apply one coat of primer in shop to all steel surfaces to achieve minimum dry film thickness of 0.04 to0.065 mils, except: 
	.1 Surfaces to be encased in concrete. 
	.2 Surfaces to receive field installed stud shear connections. 
	.3 Surfaces and edges to be field welded. 
	.4 Facing surfaces of friction-type connections. 
	.5 Below grade surfaces in contact with soil. 
	.6 Hot dipped galvanized finishes. 

	.4 Apply paint under cover, on dry surfaces when surface and air temperatures are above 5°C. 
	.5 Maintain dry condition and 5°C minimum temperature until paint is thoroughly dry. 
	.6 Strip paint from bolts, nuts, sharp edges and corners before prime coat is dry. 

	3.1 GENERAL 
	.1 Structural steel work: in accordance with CAN/CSA-S16.1 and CAN/CSA-S136. 
	.2 Welding: in accordance with CSA W59. 
	.3 Companies to be certified under Division 1 or 2.1 of CSA W47.1 for fusion welding of steel structures and/or CSA W55.3 for resistance welding of structural components. 

	3.2 MARKING 
	.1 Mark materials in accordance with CAN/CSA-G40.20. Do not use die stamping. If steel is to be left in unpainted condition, place marking at locations not visible from exterior after erection. 
	.2 Match marking: shop mark bearing assemblies and splices for fit and match. 

	3.3 ERECTION 
	.1 Erect structural steel, as indicated and in accordance with CAN/CSA S16.1, CAN/CSA-S136 and in accordance with reviewed erection drawings. 
	.2 Field cutting or altering structural members: to approval of Contract Administrator. 
	.3 Clean with mechanical brush and touch up shop primer to bolts, rivets, welds and burned or scratched surfaces at completion of erection. 
	.4 Continuously seal members by continuous welds where indicated. Grind smooth. 

	3.4 FIELD QUALITY CONTROL 
	.1 Inspection and testing of materials and workmanship will be carried out by testing laboratory designated by the Contract Administrator. 
	.2 Provide safe access and working areas for testing on site, as required by testing agency and as authorized by Contract Administrator. 
	.3 Submit test reports to Contract Administrator within 1 week of completion of inspection. 
	.4 Test shear studs in accordance with CSA W59. 

	3.5 FIELD PAINTING  
	.1 Paint in accordance with Section 099100 - Painting. 
	.2 Touch up all damaged surfaces and surfaces without shop coat with primer to CAN/CGSB-1.40 except as specified otherwise. Apply in accordance with CGSB 85-GP-14M. 
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	1.1 RELATED WORK 
	.1 Section 05 12 23 - Structural steel 
	.2 Section 05 50 00 - Metal fabrications 
	1.2 REFERENCES  
	.1 Canadian Standards Association (CSA). 
	.1 CSA C22.2 No.79 - Cellular Metal and Cellular Concrete Floor Raceways and Fittings.  
	.2 CAN/CSA-S16.1 - Limit States Design of Steel Structures. 
	.3 CAN/CSA-S136 - Cold Formed Steel Structural Members. 
	.4 CSA W47.1 - Certification of Companies for Fusion Welding of Steel Structures.  
	.5 CSA W55.3 - Resistance Welding Qualification Code for Fabricators of Structural Members Used in Buildings.  
	.6 CSA W59 - Welded Steel Construction, (Metal Arc Welding) Metric.  

	.2 Canadian General Standards Board (CGSB).  
	.1 CAN/CGSB-1.181 - Ready-Mixed Organic Zinc-Rich Coating. 

	.3 American Society for Testing and Materials (ASTM)  
	.1 ASTM A653/A653M - Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process. 
	.2 ASTM A792/A792M, Specification for Steel Sheet, 55% Aluminum-Zinc Alloy-Coated by the Hot-Dip Process.  

	.4 Canadian Sheet Steel Building Institute (CSSBI).  
	.1 CSSBI 10M - Standard for Steel Roof Deck. 
	.2 CSSBI 12M - Standard for Composite Steel Deck. 


	1.3 SHOP DRAWINGS  
	.1 Submit shop drawings, erection and shoring drawings in accordance with Section  E4. 
	.2 Submit drawings stamped and signed by qualified professional engineer registered or licensed in the Province of Manitoba, Canada. 
	.3 Indicate deck plan, profile, dimensions, base steel thickness, metallic coating designation, connections to supports and spacings, projections, openings, and reinforcement details and accessories. 
	.4 Indicate details of temporary shoring of steel deck, such as location, time and duration of placement and removal of shoring for concrete filled decks. 

	2.1 MATERIALS  
	.1 Zinc-iron Alloy (ZF) coated steel sheet: to ASTM A635/A635M structural quality Grade 230, with ZF075 coating (wipe coat) for roof decking and Z275 (G90) for floor decking, 0.76 mm (22 gauge) minimum base steel thickness. 
	.2 All deck undersides to be painted.  
	.3 Acoustic insulation: sound absorbing insulation for acoustic deck, fibrous glass, 17.5 kg/cubic metre, 1.1 lbs/cubic foot density, profiled to suit deck flutes. 
	.4 Acoustic closures: fibrous glass 17.5 kg/m3 , 1.10 lbs/ft3 density profiled to suit deck flutes. 
	.5 Closures: as recommended by manufacturer. Closures to exterior walls neoprene. 
	.6 Cover plates, cell closures and flashings: steel sheet with minimum steel core thickness of 0.76 mm (22 gauge). Metallic coating same as deck material. 
	.7 Primer: zinc rich, ready mix to CAN/CGSB-1.181. 
	.8 Shear studs: to CSA W59. 

	2.2 TYPES OF DECKING  
	.1 Steel roof deck: 0.76 mm minimum base steel thickness, 38 mm maximum deep profile, non-cellular, interlocking side laps.  

	3.1 GENERAL  
	.1 Structural steel work: in accordance with CAN/CSA S136 and CSSBI 10M and CSSBI 12M. 
	.2 Welding: in accordance with CSA W59, except where indicated otherwise. 
	.3 Companies to be certified under Division 1 or 2.1 of CSA W47.1 for fusion welding of steel structures and/or CSA W55.3 for resistance welding. 

	3.2 ERECTION  
	.1 Erect steel deck as indicated and in accordance with CAN/CSA-S136 , CSSBI 10, CSSBI 12, and reviewed shop drawings. 
	.2 Lap ends: to 50 mm minimum, and formed over supports. 
	.3 Fasten steel deck to steel framework at ends and intermediate supports with 19 mm fusion welds at minimum 4 transverse welds per deck unit or 300 mm on centre for members parallel to ribs. 
	.4 Allow minimum 38 mm bearing for roof deck and full top flange bearing for floor deck, when supported by structural steel. 
	.5 Mechanically fasten male/female side laps at 450 mm on centre maximum. 
	.6 Immediately after decking is permanently secured in place touch up metallic coated top surface with primer where burned by welding. 
	.7 Place and support reinforcing steel as indicated. 
	.8 Deck fastening screws not allowed. 

	3.3 CLOSURES  
	.1 Install closures to ensure effective closures against weather, thermal and acoustic effects.  
	.2 Install closures to details indicated, to manufacturer's recommendations and as specified herein. 
	.3 Where steel deck rests on exterior masonry walls: 
	.1 Fill web spaces with neoprene closures as recommended by manufacturer. 
	.2 Make weather tight seal. 

	.4 Where flutes are at right angles to exterior walls, and deck extends beyond these walls: 
	.1 Caulk interlocking side laps of decking for 400 mm immediately over walls. Install interior and exterior closures. 
	.2 Caulk exterior closures to prevent air infiltration. Caulk interior closures to prevent water vapour exfiltration. 
	.3 In addition, provide a glass fibre pads to close off topside flutes directly over face of wall or use closures as recommended by manufacturer. 

	.5 Where flutes run at right angles to interior partitions: 
	.1 Fill web spaces with double run of steel closures or as recommended by manufacturer. 

	.6 Where flutes are parallel to interior partitions: 
	.1 Install steel closure flashing to provide neat juncture between two materials or as recommended by manufacturer. 

	.7 Attach metal cell closures at locations required to contain poured concrete as recommended by manufacturer. 

	3.4 OPENINGS AND AREAS OF CONCENTRATED LOADS  
	.1 No reinforcement required for openings cut in deck that are smaller than 150 mm square. 
	.2 Frame deck openings with any one dimension between 150 to 300 mm as recommended by manufacturer. 
	.3 For deck openings over with any one dimension greater than 300 mm and for areas of concentrated load, reinforce in accordance with structural framing details. 
	.4 Refer to and frame openings as indicated on mechanical and electrical drawings. 

	3.5 CONNECTIONS  
	.1 Install connections in accordance with CSSBI recommendations as indicated. 
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	Part 1 General 
	1.1 RELATED SECTIONS 
	.1 Section 03 30 00 - Cast-In-Place Concrete: setting inserts and anchors in concrete. 
	.2 Section 09 91 00 - Painting: field painting. 

	1.2 REFERENCES 
	.1 American Iron and Steel Institute (AISI) 
	.2 American Society for Testing and Materials (ASTM) 
	.1 ASTM A53/A53M, Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated Welded and Seamless.  
	.2 ASTM A307, Specification for Carbon Steel Bolts and Studs, 60,000 psi Tensile.  

	.3 Canadian General Standards Board (CGSB) 
	.1 CAN/CGSB-1.40, Anti-corrosive Structural Steel Alkyd Primer. 
	.2 CAN/CGSB-1.108, Bituminous Solvent Type Paint. 
	.3 CAN/CGSB-1.181, Ready-Mixed, Organic Zinc-Rich Coating. 

	.4 Canadian Standards Association (CSA) 
	.1 CAN/CSA-G40.20/G40.21, General Requirements for Rolled or Welded Structural Quality Steel. 
	.2 CAN/CSA-G164, Hot Dip Galvanizing of Irregularly Shaped Articles. 
	.3 CAN/CSA-S16.1, Limit States Design of Steel Structures. 
	.4 CSA W59, Welded Steel Construction (Metal Arc Welding). 

	.5 The Society for Protective Coatings (SSPC) 
	.1 SSPC Painting Manual, Volume 2, Systems and Specifications. 

	.6 National Building Code of Canada (NBC) 

	1.3 DESIGN CRITERIA 
	.1 Details and specifications are intended to indicate the general character and extent of metal fabrications and do not attempt to indicate all methods of construction. 
	.2 Fabricate and install metal fabrications to withstand all stresses encountered in normal use. Unless specified or noted otherwise, all imposed live loads shall be in accordance with NBC. 

	1.4 SUBMITTALS 
	.1 Submit drawings in accordance with Section E4. 
	.2 Submit drawings stamped and signed by qualified professional engineer registered or licensed in the Province of Manitoba, Canada. 
	.3 Shop drawings: indicate materials, core thickness, finishes, connections, joints, method of anchorage, number of anchors, supports, reinforcement, details and accessories. Indicate field measurements on shop drawings. 

	Part 2 Products 
	2.1 MATERIALS 
	.1 Steel sections and plates: to CAN/CSA-G40.20/G40.21, Grade 350W. 
	.2 Steel pipe: to ASTM A 53/A53M, Type S, Grade B, weight class specified by item, galvanized finish, of sizes indicated. 
	.3 Welding materials: to CSA W59. 
	.4 Welding electrodes: to CSA W48 Series. 
	.5 Bolts and anchor bolts: to ASTM A307. 
	.6 Exposed fasteners: of same material, color and finish as the metal to which applied, unless indicated otherwise. 
	.7 Epoxy grout: multi-component epoxy grout with high bond strength for anchoring bolts, pipes, base plates in concrete and masonry. 

	2.2 FABRICATION 
	.1 Fabricate work square, true, straight and accurate to required size, with joints closely fitted and properly secured. 
	.2 Use self-tapping shake-proof flat headed screws on items requiring assembly by screws or as indicated. 
	.3 Where possible fit work and shop assemble ready for erection. 
	.4 Ensure exposed welds are continuous for length of each joint. File or grind exposed welds smooth and flush. 
	.5 Remove and grind smooth burrs, filings, sharp protrusions, and other projections from metal fabrications to prevent possible injury. Correct dangerous or potentially harmful installations. 

	2.3 FINISHES 
	.1 Galvanizing: hot dipped galvanizing with minimum zinc coating of 600 g/m² (2.0 oz/ft²) to CAN/CSA-G164.  
	.2 No welding after galvanize finishing 
	.3 Shop coat primer: to CAN/CGSB-1.40. 
	.4 Zinc primer: zinc rich, ready mix to CAN/CGSB-1.181. 

	2.4 PIPE RAILINGS 
	.1 Aluminum: standard weight, galvanized, diameters indicated. 
	.2 Formed to shapes and sizes indicated. Return pipe railing to walls at terminations. 
	.3 Box open ends of railings with flat welded plate. 


	Part 3 Execution 
	3.1 ERECTION 
	.1 Perform welding work in accordance with CSA W59 unless specified otherwise. 
	.2 Erect metalwork in accordance with reviewed shop drawings, square, plumb, straight, and true, accurately fitted, with tight joints and intersections. 
	.3 Exposed fastening devices to match finish and be compatible with material through which they pass. 
	.4 Provide components for building by other sections in accordance with shop drawings and schedule. 
	.5 Make field connections with bolts to CAN/CSA-S16.1, or weld. 
	.6 Ensure exposed welds are continuous for length of each joint. File or grind exposed welds smooth and flush. 
	.7 Provide items required for casting into concrete or building into masonry to appropriate trades together with setting templates. 
	.8 Touch-up rivets, field welds, bolts and burnt or scratched surfaces after completion of erection with primer. 
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	Part 1 General 
	1.1 SUBMITTALS 
	.1 Submit WHMIS MSDS - Material Safety Data Sheets. 
	.2 Submit product data sheets for bituminous dampproofing products. Include: 
	.1 Product characteristics. 
	.2 Performance criteria. 
	.3 Application methods. 
	.4 Limitations. 


	1.2 DELIVERY STORAGE, HANDLING 
	.1 Provide and maintain dry, off-ground weatherproof storage. 
	.2 Store materials on supports to prevent deformation. 
	.3 Remove only in quantities required for same day use. 
	.4 Store materials in accordance with manufacturer's written instructions. 

	1.3 PROJECT/SITE ENVIRONMENTAL REQUIREMENTS  
	.1 Temperature, relative humidity, moisture content: 
	.1 Apply dampproofing materials only when surfaces and ambient temperatures are within manufacturers' prescribed limits. 
	.2 Do not proceed with work when wind chill effect would tend to set bitumen before proper curing takes place. 
	.3 Maintain air temperature and substrate temperature at dampproofing installation area above 5 °C for 24 hours before, during and 24 hours after installation. 
	.4 Do not apply dampproofing in wet weather. 

	.2 Safety: Comply with requirements of Workplace Hazardous Materials Information System (WHMIS) regarding use, handling, storage, and disposal of asphalt, sealing compounds, primers and caulking materials. 

	Part 2 Products 
	2.1 MATERIALS 
	.1 Asphalt dampproofing: 
	.1 For application and curing at temperatures above 5°C: Bakor 700-01 or equivalent. 
	.2 For application and curing temperatures above 0°C but below 5°C: Bakor 710-07 or equivalent. 

	.2 Sealing compound: plastic cutback asphalt cement 


	Part 3 Execution 
	3.1 PREPARATION 
	.1 Ensure concrete and masonry surfaces are fully cured and dry, clean and free from scale, frost, dirt, dust, oil, grease and other foreign matter. 
	.2 Seal exterior joints between foundation walls and footings, joints between concrete floor slab and foundation and around penetrations through dampproofing with sealing compound. 

	3.2 APPLICATION 
	.1 Apply primers and dampproofing in accordance with manufacturer’s instructions. 
	.2 Apply two coats of dampproofing to vertical corners and construction joints for a minimum width of 300 mm on each side, and all around and for 300 mm along pipes passing through walls. 
	.3 No bituminous within 300 mm of grade. 
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	Part 1 General 
	1.1 RELATED SECTIONS 
	.1 Foundation insulation: Section 07 21 13. 
	.2 Sealant and joint fillers: Section 07 90 00. 

	1.2 REFERENCES 
	.1 Underwriters’ Laboratories of Canada (ULC) 
	.1 CAN/ULC-S706, Standard for Wood Fibre Thermal Insulation for Buildings.  


	1.3 QUALITY ASSURANCE 
	.1 Applicator qualifications: approved and trained by membrane manufacturer and having minimum 5 years experience in installation of waterproofing membranes on projects of similar size. If requested, submit proof of experience to Contract Administrator. 
	.2 Manufacturer's representative: 
	.1 Inspect substrate prior to commencement of work, during application of membrane and upon completion. 
	.2 Provide technical assistant to applicator and assist where required to correct installation of membrane. 


	1.4 SUBMITTALS 
	.1 Submit in accordance with Section E4. 
	.2 Product data: Manufacturers printed product literature, specifications and application instructions for waterproofing materials.  
	.3 Samples: duplicate 100 x 100 mm size samples of waterproofing membrane proposed for use on this project. 

	1.5 COORDINATION 
	.1 Coordinate delivery and application of waterproofing materials with work covering waterproofing to minimize exposure to elements or damage. 
	.2 Coordinate installation of waterproofing membrane with building air barrier membrane. Overlap and seal to air barrier membrane to ensure continuity over building substrate. 

	1.6 ENVIRONMENTAL REQUIREMENTS 
	.1 Maintain air temperature and structural base temperature at installation area above membrane manufacturer's recommendations before, during and 72 hours after installation. 
	.2 Do not apply membrane to frozen, wet or damp surfaces. 
	.3 For applications in freezing weather do not commence application until authorized by membrane manufacturer. 
	.4 For enclosed applications ensure adequate forced air circulation during curing period. 
	.5 Install membrane on dry substrates, free of snow and ice, use only dry materials and apply only during weather that will not introduce moisture beneath waterproofing membrane. 

	1.7 DELIVERY, STORAGE, HANDLING 
	.1 Deliver materials to site in original unopened packaging with all labels intact. 
	.2 Provide and maintain dry, off-ground weatherproof storage. 
	.3 Store rolls of membrane in upright position, with selvage edge up. 
	.4 Remove only in quantities required for same day use. 
	.5 Store sealants at +5°C minimum. 

	1.8 EXTENDED WARRANTY 
	.1 Provide manufacturer's warranty stipulating that waterproofing membrane work will not leak in accordance with General Condition GC 12.3, but for five years. 

	Part 2 Products 
	2.1 MATERIALS 
	.1 Waterproofing membrane: self-adhesive, modified bitumen prefabricated sheet, non-woven polyester reinforcing, 1.5 mm thick (minimum), top surface polyethylene film, bottom surface polyethylene release sheet. 
	.1 Acceptable material: WR Grace Bituthene 3000, Soprema Colphene 3000, W.R. Meadows Mel-Rol, IKO Aquabarrier FP, Bakor Blueskin WP 200. 

	.2 Primer: type recommended by manufacturer, applicable for substrate, water based. Solvent based primer is acceptable only when ambient and surface temperatures are below manufacturer's specifications for water based primers. 
	.3 Mastic sealant: type recommended by manufacturer, compatible with membrane. 
	.4 Liquid sealing membrane: type recommended by manufacturer, compatible with membrane. 
	.5 Protection board: insulating fiberboard: to CAN/ULC S706, Type I, square edge, board size 1220 x 2440 mm x thickness indicated. 


	Part 3 Execution 
	3.1 INSPECTION 
	.1 Inspect substrates and site conditions to ensure acceptability for application of waterproofing membranes. 
	.2 Notify Contract Administrator, in writing, of unsuitable surfaces or working conditions. 
	.3 Commencement of work implies acceptance of surfaces and working conditions. 

	3.2 PREPARATION 
	.1 Clean substrates of snow, ice, loose particles, oil, grease, dirt, curing compounds or other foreign matter detrimental to application of waterproofing. 
	.2 Ensure concrete surfaces are fully cured and dry using test methods recommended by membrane manufacture. 
	.3 Repair defects in concrete surfaces such as spalled or poorly consolidated areas. Remove sharp protrusions and form lines.  
	.4 Patch rough areas with a well-adhered parge coat to provide smooth surface. Allow parging to cure and dry before applying primer or membrane. 

	3.3 PRIMING 
	.1 Prime all substrates to receive waterproof membrane. 
	.2 Apply primer in accordance with manufacturer's instructions at recommended rate of application. 
	.3 Do not apply to frozen or damp surfaces. Apply only when air and surface temperatures are within manufacturer's recommended limits. 
	.4 Avoid pooling of primer and allow primer to cure until tack-free. 
	.5 Prime only the area to be covered with membrane in a working day. Re-prime areas that are not covered with waterproofing within 24 hours of application of primer. 

	3.4 MEMBRANE APPLICATION 
	.1 Apply membrane in accordance with manufacturer's instructions and with good construction practice to maintain continuity of waterproofing over building elements. 
	.2 Place membrane in position without stretching, taking care to avoid trapped air, creases or fish mouths. 
	.3 Ensure membrane is totally bonded to substrate. 
	.4 Overlap side laps minimum 75 mm, and end laps minimum 150 mm. Stagger end laps minimum 300 mm in adjacent rows. 
	.5 As installation progresses roll membrane with hand roller to ensure positive bond. 
	.6 Vertical surfaces: 
	.1 Apply membrane vertically in longest possible lengths to reduce number of end joints. 
	.2 At end laps overlap upper sheet over lower sheet shingle fashion to ensure shedding of water. 

	.7 Terminations: 
	.1 Seal horizontal and vertical terminations by applying heavy pressure to edges with a roller to ensure positive bond. 
	.2 Apply a continuous bead of mastic sealant to all terminations. Make watertight. 
	.3 Seal daily terminations with mastic sealant. 

	.8 Corners: 
	.1 At internal corners, both vertical and horizontal, provide a fillet strip formed of liquid membrane. Do not use Fibre or wood cants. 
	.2 Provide fillet strip at junction of foundation walls with footings. 
	.3 Remove sharp or protruding edges from external corners prior to application of membrane. 
	.4 Reinforce external and internal corners with cushion strip of membrane minimum 300 mm wide at each corner. Install cushion strip below main membrane. 

	.9 Joints: 
	.1 Reinforce control joints, construction joints, and joints at changes in building substrate with application of minimum 150 mm wide strip of waterproofing membrane centered over joint.  

	.10 Overlap and seal waterproofing membrane to air barrier membranes to maintain continuity of building air/vapour barrier system over building envelope. 

	3.5 PROTECTION BOARD 
	.1 Install protection board against all waterproofing membranes that are not covered and protected by board insulation. 
	.2 Install boards vertically without fasteners or adhesives. 
	.3 Install protection board during backfilling operations to allow backfill materials to hold protection board tight to waterproofing membrane. 

	3.6 INSPECTION AND REPAIR 
	.1 Inspect membrane thoroughly before covering and make corrections immediately. 
	.2 Patch and repair misaligned or inadequately lapped seams, tears, punctures or fish mouths. Patch with piece of waterproofing membrane and extend minimum 150 mm in all directions from fault and seal edges with mastic sealant. 
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	Part 1 General 
	1.1 RELATED SECTIONS 
	.1 Section 03 30 00 - Cast-In-Place Concrete. 

	1.2 SUBMITTALS 
	.1 Provide submittals in accordance with E4. 
	.2 Product Data: 
	.1 Submit manufacturer's printed product literature, specifications and datasheet. 
	.2 Submit two copies of WHMIS MSDS   Material Safety Data Sheets. 
	.1 Indicate VOC's for crystalline waterproofing materials. 


	.3 Manufacturer's Instructions: 
	.1 Submit manufacturer's installation instructions. 


	1.3 SITE CONDITIONS 
	.1 Do not apply in wet weather. 
	.2 Maintain air temperature and structural base temperature at waterproofing installation area above 10 degrees C for 72 hours before, during and 72 hours after installation. 
	.3 Apply to cast-in-place and precast concrete that has cured a minimum of 28 days. 
	.4 Do not apply to traffic bearing surfaces. 

	Part 2 Products 
	2.1 MATERIALS 
	.1 Crystalline waterproofing: cement based, premixed dry powder when mixed with water provides a cementitious slurry coat for waterproofing applications above or below grade. 
	.1 Acceptable material: Xypex Concentrate/Modified; Tremco Permaquick Super 200 . 

	.2 Crack and joint filler: fast-setting, non-shrink, high-bond-strength, hydraulic cement compound for concrete patching and repair. 
	.1 Acceptable material: Xypex Patch and Plug; Tremco Permaquick 131. 

	.3 Provide waterproofing materials from single manufacturer. 


	Part 3 Execution 
	3.1 MANUFACTURER'S INSTRUCTIONS 
	.1 Compliance: comply with manufacturer's written data, including product technical bulletins, product catalogue installation instructions, product carton installation instructions, and data sheets. 

	3.2 SURFACE PREPARATION 
	.1 Clean surfaces free to receive waterproofing and patching materials. Remove dust, dirt, wax, oil, laitance, and other foreign materials. 
	.2 General concrete areas shall have an open capillary system to provide tooth and suction and shall be clean; free from scale, excess form oil, laitance, curing compounds and any other foreign matter.   
	.3 For form tie holes, faulty construction joints, exposed tie wires and cracks, chip defective areas in a “U” shaped slot 19 mm to 25 mm 3/4" x 1" wide and a  minimum of 25 mm 1" deep. Clean slot thoroughly. Wet well with water and remove all surface water. Apply a slurry coat of crystalline waterproofing at the rate of 0.82 kg/m2  (1.5lb/yd2) to the slot. Allow the slurry to reach an initial set, then fill the slot with crack and joint filler as per manufacturer’s requirements.  
	.4 For rock pockets, honeycombing or other defective concrete, grout out defective areas to good concrete.  Remove all loose materials and saturate well with water.  Remove surface water and apply one slurry coat of crystalline waterproofing as directed by the manufacturer.  After the slurry has set, but while it is still green, fill cavity to surface with crack and joint filler.  
	.5 At construction joints, apply crystalline waterproofing in slurry form at a rate of 1.09 kg/m2 (2.0 lb/yd2) to all joint surfaces between pours. Ensure surfaces are properly moistened prior to application of slurry.  

	3.3 APPLICATION 
	.1 Mix, prepare and apply crystalline waterproofing in accordance with manufacturer's instructions. 
	.2 Water blast concrete surfaces before application of waterproofing to ensure surfaces are sufficient wet.  
	.3 Apply crystalline waterproofing in two-coat application, at manufacturer's recommended rate of application.  

	3.4 CURING 
	.1 Cure by spraying frequently with water for 3 days minimum and protect waterproofing against rapid loss of moisture for additional 4 days by method recommended by manufacturer. 
	.1 Protect from direct sun rays. 

	.2 Do not allow waterproofing to freeze. 

	3.5 PROTECTION 
	.1 Allow waterproofing application to fully cure for minimum of 12 days before allowing direct contact with moisture, backfill, or other materials. 
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	Part 1 General 
	1.1 REFERENCES 
	.1 Canadian Gas Association (CGA) 
	.1 CAN/CGA-B149.1, Natural Gas Installation Code. 
	.2 CAN/CGA-B149.2, Propane Installation Code. 

	.2 Canadian General Standards Board (CGSB) 
	.1 CGSB 71-GP-24, Adhesive, Flexible, for Bonding Cellular Polystyrene Insulation. 

	.3 Underwriters’ Laboratories of Canada (ULC) 
	.1 CAN/ULC-S604, Type A Chimneys. 
	.2 CAN/ULC-S701, Thermal Insulation, Polystrene, Boards and Pipe Coverings. 
	.3 CAN/ULC-S704, Thermal Insulation, Urethane and Isocyanurate, Boards, Faced.  
	.4 CAN/ULC-S706, Standard for Wood Fibre Thermal Insulation for Buildings. 


	Part 2 Products 
	2.1 INSULATION 
	.1 Extruded polystyrene (XPS): to CAN/ULC-S701: Type 4, compressive strength 210 kPa. Board size 600 x 2400 x thickness indicated. Edges shiplapped; or square edge where installed between wood strapping.  
	.2 Rigid cellular polyisocyanurate (ISO), faced: to CAN/ULC-S704: Type 1, Class 1. Polyisocyanurate core glass fibre reinforced. Facers reflective foil facer and non-reflective back. Board size: 1200 x 2400 x thickness indicated. Edges square. Flame spread classification: less than 500. 

	2.2 ACCESSORIES 
	.1 Protection Board: Insulating fibreboard: to CAN/ULC S706, Type I, 1200 x 2400 x thickness indicated. 
	.2 Adhesive (for polystyrene): to CGSB 71-GP-24, Type II. 
	.3 Concrete/masonry anchor: plastic anchor for attaching insulation boards with integral large head. 
	.1 Acceptable material: Hilti IDP Insulation Anchor System or equivalent. 

	.4 Nailing discs: flat caps, minimum 25 mm diameter, minimum 0.4 mm (26 gauge) thick, sheet metal, fibre, formed to prevent dishing. Bell or cup shapes not acceptable.  


	Part 3 Execution 
	3.1 EXAMINATION 
	.1 Examine substrates and immediately inform Contract Administrator in writing of defects.  
	.2 Prior to commencement of work ensure substrates are firm, straight, smooth, dry, free of snow, ice or frost, and free of dust, debris, oil, grease, and foreign material. 

	3.2 WORKMANSHIP  
	.1 Install insulation after building substrate materials are cured and dry. 
	.2 Install insulation to maintain continuity of thermal protection to building elements and spaces. 
	.3 Coordinate installation with work of other trades. 
	.4 Fit insulation tight around electrical boxes, plumbing and heating pipes and ducts, around exterior doors and windows and other protrusions.  
	.5 Keep insulation minimum 75 mm from heat emitting devices such as recessed light fixtures, and minimum 50 mm from sidewalls of CAN/ULC-S604 type A chimneys and CAN/CGA-B149.1 and CAN/CGA-B149.2 type B and L vents.  
	.6 Cut and trim insulation neatly to fit spaces. 
	.7 Install insulation boards in parallel rows. Butt joints tightly, offset vertical joints. 
	.8 Offset both vertical and horizontal joints in multiple layer applications.  
	.9 Interlock boards at corners. 
	.10 Use only insulation boards free from chipped or broken edges. Use largest possible dimensions to reduce number of joints.  
	.11 Leave insulation board joints unbonded over line of expansion and control joints. Bond a continuous 150 mm wide strip of air barrier membrane over expansion and control joints using compatible adhesive before application of insulation. 

	3.3 INSTALLATION 
	.1 Fasteners:  
	.1 Install masonry anchors in accordance with manufacturer's instructions. 
	.2 Provide a minimum of four anchors per 600 x 1200 mm of insulation board. 
	.3 Provide additional anchors spaced at 300 mm on centre around perimeter of openings, corners and abutments. 
	.4 Use nailing discs 
	.5 Ensure fasteners securely seated and solidly anchored. Replace loose fasteners or provide additional fastener adjacent to loose fasteners. 

	.2 Insulation Adhesive 
	.1 Ensure substrate is sound, smooth, clean, and dry. 
	.2 Clean and prepare substrate and apply adhesives in accordance with manufacturer's instructions, using proper trowels and tools. 
	.3 Bead method: apply adhesive in 12 mm diameter beads at 150 mm on centre serpentine pattern. 
	.4 Notched trowel method: apply adhesive using notched trowel having 4.5 mm notches. Spread adhesive full coverage of insulation board. 
	.5 Press insulation boards onto substrate with firm hand pressure to ensure full bond. 

	.3 Masonry Cavity Walls 
	.1 Install boards horizontally between masonry ties, with horizontal joints centred on ties. 
	.2 Install plastic insulation clips over masonry ties to hold insulation tight to backup wall. 


	3.4 SCHEDULE 
	.1 Exterior walls above grade: 
	.1 Insulation: EPS. 
	.2 Installation: behind masonry veneer plastic insulation supports over masonry ties. Elsewhere insulation adhesive or fasteners and nailing discs. 

	.2 Parapets: 
	.1 Insulation: ISO. 
	.2 Installation: fasteners and nailing discs. 

	.3 Grade beams and foundation walls: 
	.1 Insulation: EPS. 
	.2 Installation: adhesive or fasteners and nailing discs. 

	.4 Roof 
	.1 Insulation: ISO 
	.2 Tapered insulation: EPS 

	.5 Frost barrier: 
	.1 Insulation: EPS. 
	.2 Installation: install boards loose on sand leveling bed with tight butt joints. Cover with protection board. 
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	Part 1 General 
	1.1 REFERENCES 
	.1 Canadian Gas Association (CGA) 
	.1 CAN/CGA-B149.1, Natural Gas Installation Code. 
	.2 CAN/CGA-B149.2, Propane Installation Code. 

	.2 Underwriters Laboratories of Canada (ULC) 
	.1 CAN/ULC-S604, Factory-Built, Type A Chimneys. 
	.2 CAN/ULC-S702, Standard for Mineral Fibre Thermal Insulation for Building.  


	1.2 SUBMITTALS 
	.1 Product Data:  Submit manufacturer’s printed product literature, specifications and data sheet in accordance with Section E4. 
	.2 Submit manufacturer’s installation instructions. 

	Part 2 Products 
	2.1 MATERIALS 
	.1 Batt and blanket mineral fibre insulation: to CAN/ULC-S702, Type 1 – no membrane. Thickness indicated. Formaldehyde free. 


	Part 3 Execution 
	3.1 INSTALLATION 
	.1 Install insulation to maintain continuity of thermal protection to building elements and spaces. 
	.2 Fit insulation closely around electrical boxes, pipes, ducts, frames and other objects in or passing through insulation. 
	.3 Fill all voids completely. Cut and trim insulation neatly to fill voids; leave no gaps. 
	.4 Do not compress insulation to fit into spaces. 
	.5 Keep insulation minimum 75 mm from heat emitting devices such as recessed light fixtures, and minimum 50 mm from side walls of CAN4-S604 type A chimneys and CAN/CGA-B149.1 and CAN/CGA-B149.2 type B and L vents.  

	3.2 CLEANING 
	.1 Upon completion of installation, remove surplus materials, rubbish, tools, equipment, and barriers. 
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	Part 1 General 
	1.1 REFERENCES 
	.1 National Air Barrier Association (NABA) 
	.1 Quality Assurance Program. 


	1.2 PRODUCT DATA 
	.1 Submit product data in accordance with E4. 
	.2 Submit manufacturer’s product data for materials proposed for use on project.  Include manufacturer’s printed instructions for installation. 

	1.3 QUALITY ASSURANCE   
	.1 Applicators qualifications: approved and trained by membrane manufacturer. Upon request, submit proof of experience and qualifications.  
	.2 Manufacturer's representative shall provide on-site inspection, technical assistance and application instructions to ensure proper installation of air barrier membrane. Contractor shall include all costs for manufacturer's inspection in his bid price. 

	1.4 COORDINATION 
	.1 Coordinate delivery and installation of air barrier materials with work of other trades to minimize exposure of membrane to elements or damage. 
	.2 Coordinate installation of air barrier membrane with work of other trades. Overlap and seal air barrier with air barriers and vapour retarders installed by other trades to ensure continuity of building air and vapour seal over entire building envelope. 

	1.5 DELIVERY STORAGE, HANDLING   
	.1 Deliver materials to site in original unopened packaging with all labels intact. 
	.2 Protect materials from weather, store on raised platforms, and cover with waterproof coverings. Do not double stack pallets. 
	.3 Do not store materials at continuous temperatures above 38°C. 

	Part 2 Products 
	2.1 MATERIALS 
	.1 Self-adhesive air barrier membrane: modified bitumen on high-density polyethylene film, with silicone release paper on adhesive side, nominal thickness 1.5 mm. 
	.1 Acceptable material: Soprema Sopraseal Stick 1100, Bakor Blueskin SA, WR Grace Perm-A-Barrier, IKO Aquabarrier AVB, W.R. Meadows Air-Shield. 

	.2 Primers: as recommended by manufacturer and suitable for substrate. 
	.3 Mastics and sealants: as recommended by manufacturer, suitable for substrate. Use water base low VOC materials wherever possible. 
	.4 Flashing and stripping membranes: as recommended by air barrier membrane manufacturer. 


	Part 3 Execution 
	3.1 EXAMINATION 
	.1 Verify that surfaces and site conditions acceptable and ready for waterproofing application. 
	.2 Ensure work penetrating waterproofing membrane is complete. 

	3.2 PREPARATION   
	.1 Clean substrates of all snow, ice, loose particles, oil, grease, dirt, curing compounds, or other foreign matter detrimental to installation and bonding of air barrier membrane. 
	.2 Repair defects in concrete and masonry surfaces such as mortar droppings spalled or poorly consolidated areas, honeycombing. Patch rough areas with a well-adhered parge coat to provide smooth surface. Allow to fully cure and dry. 

	3.3 INSTALLATION  
	.1 Install materials in accordance with manufacturer's instructions using only materials approved for use with their products. 
	.2 Apply with good construction practice to maintain continuity of air barrier membrane over building elements. 
	.3 Roll out sheets and press firmly to substrate. As installation progresses roll with hand roller to ensure positive bond. 
	.4 At internal corners, both vertical and horizontal, provide a fillet strip formed of liquid mastic. Do not use fibre or wood cants. 
	.5 Use largest lengths possible to minimize joints. Overlap side and end laps minimum 50 mm. Stagger end laps minimum 300 mm in adjacent rows. 
	.6 Locate end joints minimum 300 mm from internal and external corners. 
	.7 Masonry cavity walls: 
	.1 Install sheets horizontally between masonry ties penetrating membrane. Overlap horizontal joints minimum 50 mm. Slit membrane at each tie, seal and make airtight. 
	.2 Where masonry ties are to be installed after installation of air barrier use 1 m wide rolls. 

	.8 Expansion and control joints: 
	.1 Maintain continuity of air barrier membrane at expansion and control joints in substrates.  
	.2 Locate lap joints minimum 300 mm from joint. 
	.3 Continue membrane over joint. Apply an additional layer of membrane over the joint, extending minimum 300 mm on both sides of joint. 

	.9 Seal with mastic all difficult detail areas that do not allow easy installation of membrane. Make airtight. 
	.10 At rough openings cut air barrier membrane to form opening. Return membrane into opening and seal to rough bucks. Reinforce corners with additional piece of membrane cut and formed to seal corners. 
	.11 Sheet metal transition flashings: 
	.1 Install sheet steel transition flashings and stripping where indicated. 
	.2 Secure to substrates with screws or roofing nails at 300 mm on centre. Apply continuous bead of sealant under metal flashings before securing. Overlap end laps minimum 75, provide continuous bead of sealant, and secure with fasteners. 
	.3 Apply recommended primer to metal surfaces before application of air barrier membrane.  

	.12 Overlap and seal air barrier membrane to other air/vapour barriers and waterproofing membranes. Maintain continuity of building air/vapour barrier system over building envelope. 

	3.4 PATCHING AND REPAIRING   
	.1 Inspect membrane for defects and poor workmanship before covering and make corrections immediately. 
	.2 Ensure full contact and bond to substrates. Patch and repair loose or poorly bonded areas. 
	.3 Patch and repair misaligned or inadequately lapped seams, tears, punctures or fishmouths to the satisfaction of the Engineer. 
	.4 Patch cuts, tears, and punctures by bonding an additional layer of air barrier membrane over damaged area. Patch shall extending minimum 150 mm in all directions from fault. Seal and make airtight. 
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	Part 1 General 
	1.1 RELATED SECTIONS 
	.1 Sheet metal flashing and trim: Section 07 62 00. 

	1.2 REFERENCES 
	.1 American Society for Testing and Materials (ASTM) 
	.1 ASTM C 1177/C1177M, Specification for Glass Mat Gypsum Substrate for Use as a Sheathing. 

	.2 Canadian Roofing Contractors Association (CRCA) 
	.3 Canadian General Standards Board (CGSB) 
	.1 CGSB 37-GP-56, Membrane, Modified, Bituminous, Prefabricated, and Reinforced for Roofing. 

	.4 Underwriters Laboratories Canada (ULC) 
	.1 CAN/ULC-S701, Thermal Insulation, Polystyrene, Boards and Pipe Coverings. 

	.5 Factory Mutual (FM Global) 
	.1 Standard 4470, Class 1 Roof Coverings. 


	1.3 SUBMITTALS 
	.1 Submit in accordance with E4. 
	.2 Product data:  provide product data sheets for all roofing materials, to describe physical properties, product installation, including installation techniques, restrictions, limitations and other manufacturer recommendations.  

	1.4 QUALITY ASSURANCE 
	.1 Qualifications: 
	.1 Roofing contractor: must be a member in good standing of the Roofing Contractors Association of Manitoba and the Canadian Roofing Contractor’s Association. 
	.2 Workers: workers performing roofing work must be skilled and employed by a company recognized and trained as an approved applicator by the roofing materials manufacturer, and must have in their possession proof of their participation in the training course run by the roofing manufacturer for the specified products.  

	.2 Compatibility: ensure compatibility between components of roofing system. Provide written declaration to Contract Administrator stating that materials and components, as assembled in system, meet this requirement. 

	1.5 STORAGE AND HANDLING 
	.1 Provide and maintain dry, off-ground weatherproof storage. 
	.2 Store rolls of felt in upright position. Store membrane rolls with selvage edge up. 
	.3 Remove only in quantities required for same day use. 
	.4 Place plywood runways over work to enable movement of material and other traffic. 
	.5 Store caulking at +5°C minimum. 
	.6 Store insulation protected from daylight and weather and deleterious materials. 

	1.6 ENVIRONMENTAL REQUIREMENTS 
	.1 Do not install roofing when temperature remains manufacturers' recommendations. 
	.2 Minimum temperature for solvent-based adhesive is -5°C. 
	.3 Install roofing on dry deck, free of snow and ice, use only dry materials and apply only during weather that will not introduce moisture into roofing system. 

	1.7 PROTECTION 
	.1 Fire Extinguishers: maintain one 10 lb. fire extinguisher per torch applicator on roof, within 10 m of torch applicator. 
	.2 Maintain fire watch for 1 hour each day after roofing operations cease. Use an electronic thermometer to check for hot spots. 

	1.8 WARRANTY 
	.1 Provide CRCA standard 2 year warranty. 

	Part 2 Products 
	2.1 MANUFACTURERS 
	.1 Use materials from same manufacturer.  

	2.2 DECK COVERING 
	.1 Glass Mat, Gypsum Board: to ASTM C1177/C1177M, water resistant treated core, glass matt facing, thickness indicated. 
	.1 Acceptable material: GP Gypsum DensDeck. 


	2.3 DECK PRIMER 
	.1 Deck Primer: Soprema Elastocol Stick, IKO Aquabarrier 

	2.4 VAPOUR RETARDER 
	.1 Self-adhesive, modified bitumen sheet.  
	.1 Acceptable material: Sopreme Sopravap’R., IKO MVP 

	.2 Vapor retarder continuity strip: vapor retarder sheet, for installation beneath upstands and parapets and at wall junctions to ensure vapor barrier continuity.  

	2.5 ROOFING MEMBRANES 
	.1 Base sheet: to CGSB 37-GP-56, SBS elastomeric polymer, prefabricated sheet, glass/polyester reinforcement. Top surface thermofusible plastic film, bottom surfaces partially self-adhesive: 
	.1 Acceptable material: Soprema Colvent Base 810, IKO Armourvent 

	.2 Cap sheet: to CGSB 37-GP-56, SBS elastomeric polymer, prefabricated sheet, glass/polyester reinforcement. Top surface highly reflective granular, bottom surface thermofusible plastic film. 
	.1 Acceptable material: Soprema Soprastar HD GR., IKO Torchflex TP-250-Cap. 

	.3 Base sheet flashing membrane (stripping): Base sheet: to CGSB 37-GP-56, SBS elastomeric polymer, prefabricated sheet, glass/polyester reinforcement. Top surface thermofusible plastic film, bottom surface self-adhesive: 
	.1 Acceptable material: Soprema Sopraflash Flam Stick, IKO Armourbond Flash 

	.4 Cap sheet flashing membrane (stripping): same as cap sheet. 

	2.6 ROOFING INSULATION 
	.1 Board insulation: rigid cellular polyisocyanurate (ISO):  
	.1 Acceptable material: Soprema Colgrip A., IKOTherm III with coated glass fibre facer 

	.2 Tapered shapes: extruded polystyrene (EPS) to CAN/ULC-S701, type 2, cut to tapered shape for slopes indicated. 

	2.7 ACCESSORIES 
	.1 Insulation adhesive: Soprema Coltack. 
	.2 Fasteners: deck covering to deck, insulation to deck: fasteners and plates must meet Factory Mutual 4470 Standard for wind uplift and corrosion resistance. 
	.3 Mastic sealant: Soprema Sopramastic ALU. 
	.4 Pitch pocket filler: Soprema Mammoth Pitch Pocket Filler. 


	Part 3 Execution 
	3.1 WORKMANSHIP 
	.1 Do roofing work in accordance with applicable, standard in Canadian Roofing Contractors Association (CRCA) Roofing Specifications Manual and to FM I-90, except where specified otherwise 
	.2 Do priming for asphalt roofing in accordance with manufacturer’s instructions. 

	3.2 PROTECTION 
	.1 Cover walls and adjacent work where materials hoisted or used. 
	.2 Clean off drips and smears of bituminous material immediately. 
	.3 Protect roof from traffic and damage. Comply with precautions deemed necessary by Engineer. 
	.4 At end of each day's work or when stoppage occurs due to inclement weather, provide protection for completed work and materials out of storage. 

	3.3 EXAMINATION OF ROOF DECKS 
	.1 Examine roof decks and immediately inform Contract Administrator in writing of defects. 
	.2 Prior to commencement of work ensure: 
	.1 Decks are firm, straight, smooth, dry, free of snow, ice or frost, and swept clean of dust and debris. 
	.2 Curbs have been built. 
	.3 Roof drains have been installed at proper elevations relative to finished roof surface. 
	.4 Plywood and lumber nailer plates have been installed to deck, walls and parapets as indicated. 


	3.4 VAPOUR RETARDER (STEEL DECK) 
	.1 Install self-adhesive vapour retarders to primed substrates in accordance with manufacturer’s instructions. Ensure membrane is fully bonded to substrates and is free of air pockets, wrinkles, tears and fishmouths.  
	.2 Overlap adjacent membranes by 75 mm, and end laps by 150 mm. Stagger end laps by at least 300 mm. 

	3.5 EXPOSED MEMBRANE ROOFING APPLICATION 
	.1 Insulation: mechanically fastened application. 
	.1 Mechanically fasten insulation using screws and pressure distribution plates. Number and pattern of screws per board to meet Factory Mutual I-90 requirements. 
	.2 Place boards in parallel rows with ends staggered, and in firm contact with each other. Stagger joints between layers. 
	.3 Cut end boards to suit. 

	.2 Base sheet membrane: self-adhesive application. 
	.1 Starting at low point of roof, perpendicular to slope, unroll base sheets in parallel strips, overlapping each sheet 75 mm at side joints and minimum 25 mm for end laps. 
	.2 Peel release paper and bond membrane to substrate.  
	.3 Remove paper from selvedge edge and seal with hot trowel. 
	.4 Seal the end joints by welding a 300 mm wide protection band centred on the joint. 
	.5 Application to be free of blisters, wrinkles and fishmouths. 
	.6 Perform membrane application in accordance with manufacturer's recommendations. 

	.3 Cap sheet membrane: fully adhered, torch-on application. 
	.1 Starting at low point on roof, perpendicular to slope, unroll cap sheet, align and reroll from both ends. 
	.2 Unroll and torch cap sheet onto base sheet taking care not to burn membrane or its reinforcement. 
	.3 Lap sheets 75 mm minimum for side laps and 150 mm minimum for end laps. Stagger end laps. Offset joints in cap sheet 300 mm minimum from those in base sheet. 
	.4 Stagger joints between cap sheet and base sheet. 
	.5 Cover bleed-out at joints with color matched granules. Make joints inconspicuous in final assembly. 
	.6 Application to be free of blisters, fishmouths and wrinkles. 
	.7 Perform membrane application in accordance with manufacturer's recommendations. 


	3.6 FIELD QUALITY CONTROL 
	.1 Inspection of roofing application will be carried out by an inspection agency designated by Engineer. 
	.2 Costs of inspection will be paid under cash allowance. 

	3.7 CLEANING 
	.1 Remove bituminous markings from finished surfaces. 
	.2 In areas where finished surfaces are soiled caused by work of this section, consult manufacturer of surfaces for cleaning advice and complying with their documented instructions. 
	.3 Repair or replace defaced or disfigured finishes caused by work of this section. 
	.4 Check drains to ensure cleanliness and proper function, and remove debris, equipment and excess material from site. 
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	Part 1 General 
	1.1 REFERENCES 
	.1 American Society for Testing and Materials (ASTM) 
	.1 ASTM A653/A653 M, Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process. 
	.2 ASTM B32, Specification for Solder Metal. 

	.2 Canadian Standards Association (CSA) 
	.1 CSA A123.3, Asphalt or Tar Saturated Roofing Felt. 
	.2 CSA B111, Wire Nails, Spikes and Staples. 
	.3 CAN/CSA-S136, North American Specification for the Design of Cold-Formed Steel Structural Members 

	.3 Canadian General Standards Board (CGSB) 
	.1 CAN/CGSB-37.5, Cutback Asphalt Plastic Cement. 

	.4 Canadian Roofing Contractors Association (CRCA). 
	.1 Roofing Specifications Manual. 

	.5 Canadian Sheet Steel Building Institute (CSSBI) 
	.1 Manufacturers’ Standard Gauge (MSG) 


	1.2 QUALITY ASSURANCE 
	.1 Nominal base steel thickness: nominal base steel thickness of sheet steel specified in this section is based on the Manufacturers Standard Gauge (MSG) system of Canada. The minimum thickness shall be the design thickness (nominal base steel thickness) minus the maximum allowable under-tolerance specified by CAN/CSA-S136.  

	1.3 SUBMITTALS 
	.1 Submit in accordance with E4. 
	.2 Product data:  provide product data sheets for all roofing materials, to describe physical properties, product installation, including installation techniques, restrictions, limitations and other manufacturer recommendations.  

	Part 2 Products 
	2.1 SHEET METAL MATERIALS 
	.1 Zinc coated steel sheet: commercial quality to ASTM A 653/A 653M, with Z275 designation zinc coating. 

	2.2 ACCESSORIES 
	.1 Isolation coating: alkali resistant bituminous paint. 
	.2 Plastic cement: to CGSB 37-GP-5. 
	.3 Underlay for metal flashing: dry sheathing to CAN/CGSB-51.32; asphalt laminated 3.6 to 4.5 kg kraft paper; No. 15 perforated asphalt felt to CSA A123.3.  
	.4 Sealants: as specified in Section 07 92 00 – Joint Sealing. 
	.5 Cleats: of same material, and temper as sheet metal, minimum 50 mm wide. Thickness same as sheet metal being secured. 
	.6 Fasteners: of same material as sheet metal, to CSA B111, ring thread flat head roofing nails of length and thickness suitable for metal flashing application. 
	.7 Washers: of same material as sheet metal, 1 mm thick with rubber packings. 
	.8 Flux: rosin, cut hydrochloric acid, or commercial preparation suitable for materials to be soldered. 
	.9 Touch-up paint: as recommended by metal flashing and trim manufacture. 

	2.3 FABRICATION 
	.1 Fabricate metal flashings and other sheet metal work in accordance with applicable CRCA 'FL' series specifications and as indicated. 
	.2 Form pieces in 2400 mm maximum lengths. Make allowance for expansion at joints. 
	.3 Hem exposed edges on underside 12 mm. Mitre and seal corners with sealant. 
	.4 Form sections square, true and accurate to size, free from distortion and other defects detrimental to appearance or performance. 
	.5 Apply isolation coating to metal surfaces to be embedded in concrete or mortar. 

	2.4 METAL FLASHINGS 
	.1 Form parapet flashings, cap flashings, copings and fascias to profiles indicated of 0.759 mm (22 MSG) prefinished steel sheet.  Color TBD. 
	.2 Form counter flashings, curb flashings to profiles indicated of 0.607 mm (24 MSG) galvanized steel sheet.  Color TBD. 
	.3 Form air/vapor barrier transition flashing at roof/wall junction to profiles indicated of 0.455 mm (26 MSG) galvanized steel sheet.  

	2.5 SCUPPERS AND RAINWATER LEADERS 
	.1 Form rainwater leaders and scuppers from 0.759 mm (22 MSG) prefinished steel sheet metal, to sizes and profiles as indicated. 


	Part 3 Execution 
	3.1 INSTALLATION 
	.1 Install sheet metal work in accordance with CRCA details and as indicated. 
	.2 Use concealed fastenings except where approved before installation. 
	.3 Provide underlay under sheet metal. Secure in place and lap joints 100 mm. 
	.4 Counterflash bituminous flashings at intersections of roof with vertical surfaces and curbs. Flash joints using S-lock forming tight fit over hook strips. 
	.5 Lock end joints and caulk with sealant. 
	.6 Insert metal flashing under cap flashing to form weathertight junction. 
	.7 Caulk flashing at cap flashing with sealant. 

	3.2 TRANSITION FLASHING AT ROOF/WALL JUNCTION 
	.1 Install transition flashing at roof/wall junction as component of building envelope air and vapor barrier system.  
	.2 Overlap joints minimum 50 mm and seal with joint sealant to provide air and vapour seal. 
	.3 Secure in place with flat head nails or screws and seal fastener heads with joint sealant to provide air and vapour seal. 
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	Part   1 General 
	.1 American Society for Testing and Materials (ASTM) 
	.1 ASTM C 834, Standard Specification for Latex Sealants. 
	.2 ASTM C 920, Standard Specification for Elastomeric Joint Sealants. 

	.2 Canadian General Standards Board (CGSB) 
	.1 CGSB 19-GP-5M, Sealing Compound, One Component, Acrylic Base, Solvent Curing. 
	.2 CAN/CGSB-19.13, Sealing Compound, One-component, Elastomeric, Chemical Curing. 

	.1 Provide color samples or color charts of standard color selection for each type of sealant. 
	.2 Submit product data for each type of sealant proposed for use on this project, listing manufacturer, sealant type, consensus standards. 
	.1 Deliver and store materials in original wrappings and containers with manufacturer's seals and labels, intact. Protect from freezing, moisture, water and contact with ground or floor. 
	.1 Comply with requirements of Workplace Hazardous Materials Information System (WHMIS) regarding use, handling, storage, and disposal of hazardous materials; and regarding labeling and provision of material safety data sheets acceptable to Labour Canada. 
	.2 Conform to manufacturer's recommended temperatures, relative humidity, and substrate moisture content for application and curing of sealants including special conditions governing use. 

	Part   2 Products 
	.1 Urethane One Part, Non-Sag: 
	.1 To ASTM C 920, Type S, Grade NS, Class 25; CAN/CGSB-19.13, Type 2. 
	.2 Joint movement: ±25%. 
	.3 Acceptable material: Sikaflex 1a, DyMonic, Chem-Calk 900, Vulkem 931. 

	.2 Urethane, One Part, Self-Leveling:  
	.1 To ASTM C 920, Type S, Grade P, Class 25; CAN/CGSB-19.13, Type 1. 
	.2 Joint movement: ±25% 
	.3 Acceptable material: Sikaflex 1C SL, Chem-Calk 950, Vulkem 45. 

	.3 Acrylic, One Part. 
	.1 To CGSB 19-GP-5M. 
	.2 Acceptable material: Mono 555, Sternson Acryflex, PRC PR 12-100, Mulco 20 Year Acrylic, Chem-Calk 600. 

	.4 Silicone, One Part, Mildew Resistant. 
	.1 To ASTM C 920, Type S, Grade NS, Class 25. 
	.2 Acceptable material: Dow Corning 786, GE Sanitary 1702. 

	.5 Acoustical Sealant. 
	.1 To ASTM C 834. 
	.2 Acceptable material: Tremco Tremflex 834, Chem-Calk 600.  

	.1 Foam backer rods: extruded polyethylene foam, compressible, oversized 30 to 50%. 
	.2 Adhesives: type recommended by expanding foam sealant manufacturer. 
	.3 Bond breaker tape: polyethylene bond breaker tape that will not bond to sealant. 
	.4 Expanding foam sealant – below grade applications: 
	.1 High-density open cell polyurethane foam, pre-compressed, impregnated with water-based, polymer-modified asphalt. 
	.2 Three part system with foam seal, epoxy adhesive and topcoat (where used as primary seal). 
	.3 Location: primary seal for expansion joints below grade.  
	.4 Acceptable material: Emseal 20H System. 

	.5 Expanding foam sealant – above grade applications: 
	.1 High-density open cell polyurethane foam, pre-compressed, impregnated with water-based, stablilized acrylic, self-adhesive. Requires primary seal of wet caulking. 
	.2 Location: secondary seal for vertical expansion joints above grade that are less than 13 mm wide.  
	.3 Acceptable material: Emseal Greyflex. 

	.6 Expanding foam sealant – above grade applications: 
	.1 High-density open cell polyurethane foam, pre-compressed, impregnated with water-based, stablilized acrylic, self-adhesive. Factory applied external colour facing of Dow Corning 790 silicone in colour selected by Engineer. 
	.2 Location: primary seal for vertical expansion joints above grade that are 13 mm or wider. 
	.3 Acceptable material: Emseal Colorseal.  

	.7 Primers: type recommended by sealant manufacturer, for appropriate sealant and corresponding substrate. 
	.8 Joint cleaner: non-corrosive and non-staining type, compatible with joint forming materials and sealant recommended by sealant manufacturer. 
	.1 Perimeters of exterior openings where frames meet exterior facade of building (i.e. brick, block, precast masonry): Sealant type: Urethanes One Part, Non-Sag. 
	.2 Control and expansion joints in exterior surfaces of unit masonry walls: Sealant type: Urethanes One Part, Non-Sag. 
	.3 Coping joints and coping-to-facade joints: Sealant type: Urethanes One Part, Non-Sag. 
	.4 Cornice and wash (or horizontal surface joints): Sealant type: Urethanes One Part, Self-leveling. 
	.5 Exterior joints in horizontal wearing surfaces (where shown): Sealant type: Urethanes One Part, Self-leveling. 
	.6 Perimeters of exterior openings on interior of building where frames meet interior finishes: Sealant type: acrylic one part. 
	.7 Control and expansion joints on the interior of exterior surfaces of unit masonry walls: Sealant type: Urethanes One Part, Non-Sag. 
	.8 Perimeters of interior frames: Sealant type: acrylic one part. 
	.9 Interior masonry vertical control joints (block-to-block, block-to-concrete, and intersecting masonry walls): Sealant type: acrylic one part. 
	.10 Joints at tops of non-load bearing masonry walls at the underside of poured concrete: Sealant type: acrylic one part. 
	.11 Under thresholds at exterior doors. Sealant type: acrylic one part. 


	Part   3 Execution 
	.1 Protect installed work of other trades from staining or contamination. 
	.1 Before commencing application of sealants test materials for indications of staining or poor adhesion. 
	.2 Ascertain that sealers and coatings applied to sealant substrates are compatible with sealant used and that full bond between the sealant and substrate is attained. Request samples of the sealed or coated substrate from their fabricators for testing of compatibility and bond, if necessary. 
	.3 Examine joint sizes and conditions to establish correct depth to width relationship for installation of backup materials and sealants. 
	.4 Clean bonding joint surfaces of deleterious substances including dust, rust, oil grease, and other matter that may impair work. 
	.5 Do not apply sealants to joint surfaces treated with sealer, curing compound, water repellent, or other coatings unless tests have been performed to ensure compatibility of materials. Remove coatings as required. 
	.6 Ensure joint surfaces are dry and frost free. 
	.7 Prepare surfaces in accordance with manufacturer's directions. 
	.1 Where necessary to prevent staining, mask adjacent surfaces prior to priming and caulking. 
	.2 Prime sides of joints in accordance with sealant manufacturer's instructions immediately prior to caulking. 
	.1 Apply bond breaker tape where required to manufacturer's instructions. 
	.2 Install foam backer rod to achieve correct joint depth and shape, with approximately 30% compression. 
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	Part 1 General 
	1.1 RELATED SECTIONS 
	.1 Section 04 05 00 - Common Work Results for Masonry. 
	.2 Section 07 90 00 - Joint Sealing. 
	.3 Section 08 71 00 - Door Hardware. 
	.4 Section 09 91 00 - Painting.  

	1.2 REFERENCES 
	.1 American Society for Testing and Materials (ASTM) 
	.1 ASTM A653/A653M, Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.  
	.2 ASTM E152, Methods for Fire Tests of Door Assemblies.  

	.2 Canadian General Standards Board (CGSB). 
	.1 CAN/CGSB-1.181, Ready-Mixed Organic Zinc-Rich Coating.  
	.2 CGSB 41-GP-19, Rigid Vinyl Extrusions for Windows and Doors.  

	.3 Canadian Standards Association (CSA) 
	.1 CAN/CSA-G40.21, Structural Quality Steels. 
	.2 CSA W59, Welded Steel Construction (Metal Arc Welding).  

	.4 Canadian Steel Door and Frame Manufacturers' Association, (CSDFMA): 
	.1 CSDFMS, Specifications for Commercial Steel Doors and Frames. 
	.2 CSDFMA, Recommended Selection and Usage Guide for Commercial Steel Doors. 

	.5 National Fire Protection Association (NFPA) 
	.1 NFPA 80, Fire Doors and Windows. 
	.2 NFPA 252, Door Assemblies, Fire Tests of. 

	.6 Underwriters' Laboratories of Canada (ULC)  
	.1 CAN4-S104M, Fire Tests of Door Assemblies. 
	.2 CAN4-S105M, Fire Door Frames. 
	.3 CAN/ULC-S702, Standard for Mineral Fibre Thermal Insulation for Buildings. 


	1.3 SHOP DRAWINGS 
	.1 Submit shop drawings in accordance with Section E4. 

	1.4 DELIVERY, STORAGE AND HANDLING 
	.1 Store frames in dry location, above ground to prevent corrosion. 
	.2 Protect by suitable means until installation. Brace and stack to prevent wracking, bending, twisting and other damage. 
	.3 Replace or make good materials that become damaged or defective as directed by Contract Administrator. 

	Part 2 Products 
	2.1 MATERIALS 
	.1 Hot dipped galvanized steel sheet: to ASTM A653/A653M coating designation for locations as follows. 
	.1 Exterior doors and frames, and Doors Z275 (G90) with factory applied primer as specified in this Section. 

	.2 Minimum base steel thickness (gauge) in accordance with CSDFMA Table 1, except as follows: 
	.1 Door face sheets: 1.2 mm (18 gauge). 
	.2 Frames: 1.6 mm (16 gauge). 
	.3 Astragals: 1.9 mm (14 gauge). 
	.4 Floor anchors: 1.6 mm (16 gauge). 
	.5 Jamb anchors: "T" strap type 1.6 mm (16 gauge); "L" type 1.2 mm (18 gauge); stirrup-strap type 15 x 250 x 1.6 mm (16 gauge); stud type 1.2 mm (18 gauge); wire type 4.0 mm (9 gauge). 
	.6 Reinforcing steel: locks, strikes, 1.6 mm (16 gauge); butts, hinges 3.4 mm (10 gauge); surface mounted hardware 2.7 mm (12 gauge). 
	.7 Flush bolts: 3.4 mm (10 gauge). 
	.8 Channel reinforcement for openings: 0.9 mm (20 gauge). 
	.9 Mortar guard boxes: 0.8 mm (22 gauge). 
	.10 Jamb spreaders: 1.2 mm (18 gauge). 

	.3 Reinforcement channel: to CAN/CSA-G40.21, Type 44W, coating designation ZF75 to ASTM A653/A653M.  

	2.2 DOOR CORE MATERIALS 
	.1 Honeycomb construction: structural small cell, 25 mm maximum kraft paper honeycomb, weight: 36.3 kg per ream minimum, density: 16.5 kg/m³ minimum sanded to required thickness. 
	.2 Stiffened: face sheets laminated, insulated core: fibreglass to CAN/ULC-S702, semi-rigid Type 1 density 24 kg/m³. 
	.3 Thermal insulation material must: 
	.1 not require being labeled as poisonous, corrosive, flammable or explosive under the Consumer Chemical and Container Regulations of the Hazardous Products Act; 
	.2 be manufactured using a process that uses chemical compounds with the minimum ozone depletion potential (ODP) available. 

	.4 Batt-type thermal insulation materials must: 
	.1 contain when calculated on 12-month rolling basis: 
	.1 over 35 % recycled material by weight of the finished product if made from glass fibre, or  
	.2 over 45 % recycled material by weight of the finished product if made from mineral composition. 



	2.3 ADHESIVES 
	.1 Select Adhesives which: 
	.1 do not contain volatile organic compounds in excess of 5 % by weight as measured by EPA Method 24-24A, 40 C.F.R., Part 60, Appendix A (1991), Method 18,48 Federal Register 48, no. 202, October 18, 1983 Method 1400 NIOSH Manual of Analytical Methods, Volume 1, February 1984, Environmental Protection Agency Method 8240 GC/MS Method for Volatile Organics, September 1986, as demonstrated through calculation from records of the amounts of constituents used to make the product; 
	.2 are accompanied by detailed instructions for proper application so as to minimize health concerns and maximize performance; 
	.3 are accompanied by information describing proper disposal methods for containers. 

	.2 Honeycomb cores and steel components: heat resistant, spray grade, resin reinforced neoprene/rubber (polychloroprene) based, low viscosity, contact cement.  

	2.4 ACCESSORIES 
	.1 Primer: to CAN/CGSB-1.181. 
	.2 Door silencers: single stud rubber/neoprene type. 
	.3 Top and bottom caps: 
	.1 Exterior doors: rigid polyvinylchloride extrusion conforming to CGSB 41-GP-19M 

	.4 Sealant (caulking): as specified in Section 07 90 00 – Joint Sealing.  
	.5 Spray foam sealant: spray-applied polyurethane foam sealant, CFC and urea formaldehyde free, non-expanding, non-shrinking after cure. Ener-Foam, Insta-Seal. 
	.6 Metallic paste filler: to manufacturer's standard.  
	.7 Fire labels: metal riveted. 

	2.5 FRAMES FABRICATION GENERAL 
	.1 Exterior frames: welded, thermally broken type construction.  
	.2 Blank, mortise, reinforce, drill and tap frames and reinforcements to receive hardware and electronic hardware using templates provided by door hardware supplier. Reinforce internally for surface mounted hardware. 
	.3 Top hinge reinforcement: weld in top hinge reinforcement with 20 mm leg to hinge reinforcement, 25 mm leg to frame.  
	.4 Reinforce head of frames wider than 1200 mm.  
	.5 Protect mortised cutouts with steel guard boxes for frames installed in masonry and concrete walls. 
	.6 Prepare frame for door silencers, three for single door.  
	.7 Manufacturer's nameplates on frames and screens are not permitted.  
	.8 Conceal fastenings except where exposed fastenings are indicated.  
	.9 Insulate exterior frame components with fibreglass batt insulation. 

	2.6 FRAME ANCHORAGE 
	.1 Provide appropriate anchorage to floor and wall construction.  
	.2 Locate each wall anchor immediately above or below each hinge reinforcement on hinge jamb and directly opposite on strike jamb.  
	.3 Provide two anchors for rebate opening heights up to 1520 mm and one additional anchor for each additional 760 mm of height or fraction thereof. 

	2.7 FRAMES: THERMALLY BROKEN TYPE 
	.1 Fabricate thermally broken frames using insulated core and separating exterior parts from interior parts with continuous interlocking thermal break.  
	.2 Thermal break: rigid polyvinylchloride (PVC) extrusion conforming to CGSB 41-GP-19Ma.  
	.3 Do not fix together frame sections with screws or other fastening devices. Manufacture frames in a manner to provide adequate integral strength to ensure trouble free operation. 
	.4 Fill closed frame sections with fibreglass insulation. 

	2.8 DOOR FABRICATION GENERAL 
	.1 Doors: swing type, flush. 
	.2 Exterior doors: hollow steel, insulated core construction.  
	.3 Interior doors: honeycomb construction. 
	.4 Fabricate doors with longitudinal edges welded. Seams: grind welded joints to a flat plane, fill with metallic paste filler and sand to a uniform smooth finish.  
	.5 Construct rail and stile doors, and matching panels in same manner as flush doors.  
	.6 Blank, reinforce, drill doors and tap for mortised, templated hardware and electronic hardware.  
	.7 Reinforce doors where required, for surface mounted hardware.  
	.8 Manufacturer's nameplates on doors permitted on hinge side of door concealed from view. 

	2.9 DOORS: HONEYCOMB CORE CONSTRUCTION 
	.1 Form each face sheet for interior doors from sheet steel with honeycomb - temperature rise rated core laminated under pressure to face sheets.  

	2.10 SHOP PRIMING 
	.1 Provide touch-up primer at areas where zinc coating has been removed during fabrication or installation.  
	.2 For doors and frames fabricated of steel sheet with Z275 (G90) designation galvanized coating apply in factory one coat of zinc-rich primer CAN/CGSB-1.181 to all exposed surfaces. Properly pre-treat and prepare surfaces before application of primer to ensure good primer adhesion. 


	Part 3 Execution 
	3.1 INSTALLATION GENERAL 
	.1 Install labeled steel fire rated doors and frames to NFPA 80 except where specified otherwise.  
	.2 Install doors and frames to CSDFMA Installation Guide.  

	3.2 FRAME INSTALLATION 
	.1 Set frames plumb, square, level and at correct elevation.  
	.2 Secure anchorages and connections to adjacent construction. 
	.3 Brace frames rigidly in position while building-in. Install temporary horizontal wood spreader at third points of door opening to maintain frame width. Provide vertical support at centre of head for openings over 1200 mm wide. Remove temporary spreaders after frames are built-in.  
	.4 Make allowances for deflection of structure to ensure structural loads are not transmitted to frames.  
	.5 Maintain continuity of air barrier.  
	.6 Coordinate installation with Electrical Section for installation of junction boxes and conduit for electric hardware, wiring and controls.  

	3.3 DOOR INSTALLATION 
	.1 Install doors and hardware in accordance with hardware templates and manufacturer's instructions. 
	.2 Provide even margins between doors and jambs and doors and finished floor and thresholds as follows.  
	.1 Hinge side: 1.0 mm.  
	.2 Latch side and head: 1.5 mm.  
	.3 Finished flooring and thresholds: 13 mm, except where doors are fitted with exit rod devices margin shall be 6 mm. 

	.3 Adjust operable parts for correct function.  

	3.4 CAULKING AND SEALING 
	.1 At exterior openings, fill head and jamb frame sections with foam sealant. Fill shim space around perimeter of frames with foam sealant. 
	.2 For both interior and exterior frames seal joint between frames and adjacent construction with sealant (caulking). Apply sealant around full perimeter of frames, on both sides of opening. 
	.3 For frames at exterior openings provide foam backer rod or bond breaker tape behind sealant. 
	.4 Apply sealants in accordance with Section 07 90 00 – Joint Sealing. Provide smooth, neat bead, tooled to slight concave profile. 

	3.5 FINISH REPAIRS 
	.1 Touch up with primer finishes damaged during installation.  
	.2 Fill exposed frame anchors and surfaces with imperfections with metallic paste filler and sand to a uniform smooth finish. Apply primer on sanded surfaces. 
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	Part 1 General 
	1.1 RELATED WORK 
	.1 Section 08 11 13 - Hollow Metal Doors and Frames 

	1.2 REFERENCE STANDARDS 
	.1 Canadian Steel Door and Frame Manufactures' Association (CSDFMA) 
	.1  Canadian Metric Guide for Steel Doors and Frames (Modular Construction). 


	1.3 SUBMITTALS  
	.1 Shop Drawings: 
	.1 Submit shop drawings in accordance with Section E4. 
	.2 Submit shop drawings for electrified hardware. Identify manufacturer, model, function, finish, options and other pertinent information. List each item separately. 
	.3 Provide description of operation for each different hardware set or function. 
	.4 Include schematic wiring diagrams, electrical service requirements, interconnection diagrams. 
	.5 Include parts lists and part numbers for each item. 

	.2 Submit manufacturer’s installation instructions. 

	1.4 QUALITY ASSURANCE 
	.1 Regulatory Requirements: hardware for doors in fire separations and exit doors certified by a Canadian Certification Organization accredited by Standards Council of Canada.  

	1.5 DELIVERY, STORAGE AND HANDLING 
	.1 Package each item of hardware including fastenings, separately or in like groups of hardware. Label each package as to item definition and location. 
	.2 Maintain inventory list with hardware schedule. 
	.3 Store finishing hardware in locked, clean and dry area. 

	Part 2 Products 
	2.1 HARDWARE ITEMS 
	.1 Use one manufacturer's products for all similar items. 

	2.2 TEMPLATES AND REINFORCING UNITS 
	.1 Supply all necessary templates, blueprints and reinforcing units to Subcontractors requiring such items for completion of their portion of the Work. 

	2.3 LOCKSETS 
	.1 Bring in locksets from factory properly itemized as to keying and location. 
	.2 Except where indicated otherwise provide locksets with backsets as follows: 
	.1 Lever handles: 70 mm  
	.2 Knobs: 127 mm, except where door design doesn’t allow deep backset use 70 mm or as specified in Door Hardware Schedule. 


	2.4 BUTTS 
	.1 Provide doors up to and including 2150 mm in height and 900 mm in width with 1½ pair butts, unless indicated otherwise. 

	2.5 KICKPLATES 
	.1 Material: Type 316 stainless steel, satin finish.  
	.2 Sizes: width of plate less 40 mm on push side of door and 25 mm on pull side. 
	.3 Fasteners: oval head screws of same material and finish as kickplate being fastened. 
	.4 Provide on one side of door.  

	2.6 FASTENINGS 
	.1 Supply screws, bolts, expansion shields and other fastening devices required for satisfactory installation and operation of hardware.  
	.2 Use fasteners supplied by manufacturers with each specific hardware item only. No substitutions will be permitted.  
	.3 Exposed fastening devices to match material and finish of hardware. 
	.4 Include provisions for drilling push/pull plates to accept lock cylinder where both items occur on the same door. 
	.5 Use fasteners compatible with material through which they pass. 

	2.7 KEYING 
	.1 Confirm all keying details with the City of Winnipeg. 
	.2 Supply 2 keys per lock and 4 master keys. 
	.3 All locks to be MEDECO. 


	Part 3 Execution 
	3.1 MANUFACTURER’S INSTRUCTIONS 
	.1 Compliance: comply with manufacturer's written data, including product technical bulletins, product catalogue installation instructions, product carton installation instructions, and data sheets. 
	.2 Furnish door and frame manufacturers with complete instructions and templates for preparation of their work to receive hardware. 
	.3 Furnish manufacturers' instructions for proper installation of each hardware component. 

	3.2 INSTALLATION  
	.1 Install hardware to standard hardware location dimensions in accordance with CSDFMA Canadian Metric Guide for Steel Doors and Frames (Modular Construction). 
	.2 The following dimensions are only to be used as a general guide in the placement of hardware. Where special items are concerned, or uncertainty exists, check with the Contract Administrator before fitting. Dimensions indicated are from finish floor to centre line of item, except as noted. 
	.1 Knob Locksets: 1024 mm  
	.2 Deadlock: 1220 mm  
	.3 Kick Plate: Bottom of door (300 mm x 300 mm) 


	3.3 THRESHOLDS 
	.1 Install threshold plates level over entire length and width to ensure door bottom seals seal properly to thresholds. 
	.2 Grout under thresholds with non-shrink grout to ensure solid and secure installation. 
	.3 At exterior openings provide two beads of sealant under threshold plates. Sealant as specified in Section 07 90 00 – Joint Sealers. 

	3.4 ADJUSTMENT AND CLEANING  
	.1 After work is complete adjust hardware for proper function. 
	.2 After work is complete clean and polish hardware finishes. Remove dust, dirt, smudges and other markings. 

	3.5 FINAL INSPECTION AND CERTIFICATION 
	.1 The hardware supplier shall, upon completion of the work, visit the job site, check the installation of hardware, and certify in writing to the Contract Administrator that the hardware, as specified, has been correctly installed and is in proper working order. 
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	Part 1 General 
	1.1 RELATED SECTIONS  
	.1 Section 03 30 00 - Cast-In-Place Concrete: floor finishing. 

	1.2 SUBMITTALS 
	.1 Submit in accordance with E4. 
	.2 Manufacturer’s instructions: special handling criteria, mixing, application and cleaning procedures. 

	1.3 DELIVERY, STORAGE AND HANDLING 
	.1 Deliver and store materials in manner to prevent damage. 
	.2 Ensure materials remain in original wrapping and containers until used. 

	1.4 ENVIRONMENTAL REQUIREMENTS 
	.1 Safety: comply with requirements of Workplace Hazardous Materials Information System (WHMIS) regarding use, handling, storage, and disposal of materials. 
	.2 Temperature: maintain temperature and structural base temperature within manufacturer's limits for 24 hours prior to, during, and for 24 hours following installation. 

	Part 2 Products 
	2.1 MATERIALS 
	.1 Epoxy floor coating: waterborne acrylic epoxy coating, high build, low odour, non-yellowing and fade resistant, chemical and moisture-resistant.  Apply 150 mm up wall along vertical face of curb. 
	.2 Acceptable material: 
	.1 H.B. Tneme-Tufcoat 113 (satin), available from A.I.F.C. Coatings, Winnipeg, Tel. 990-8744 attn: Cal Winter. 
	.2 Sika Sikafloor 261 System 1. 
	.3 Devoe Tru-Glaze WB4408. 
	.4 Stonhard's Stonkote GS4.  

	.3 Slip-resistant aggregate: fine silicone sand particles.  
	.4 Primers, fillers and patching compounds: for surface preparation, of type recommended by flooring manufacturer. Fully compatible with finish coatings and supplied by same manufacturer. 


	Part 3 Execution 
	3.1 EXAMINATION 
	.1 Schedule 40 days for concrete drying before receiving coatings. 
	.2 Verify that surfaces are smooth and flat and are ready to receive work. 
	.3 Examine surfaces to receive coatings for defects and/or site conditions detrimental to proper application and performance of flooring system. 
	.4 Verify: 
	.1 Concrete surfaces are fully cured and exhibit negative alkalinity, carbonization, or dusting. 
	.2 Moisture content of substrates are within coating manufacturer’s maximum limits 
	.3 Work of others such as pipes and conduit penetrating substrates is complete.  

	.5 Report defects and non-conforming work to Contract Administrator and await remedial measures.  

	3.2 PREPARATION  
	.1 Prepare substrates to manufacturer’s recommendations. 
	.2 Clean concrete mechanically or acid etch to manufacturer’s recommendations. 
	.3 Remove treatments and other contaminants to expose substrate. 
	.4 Remove sub floor ridges and bumps. Fill low spots, cracks, joints, holes, and other defects with sub floor filler. Apply, trowel, and float filler to achieve smooth, flat, hard surface.  Grind irregularities above the surface level.  Prohibit traffic until filler is cured. 
	.5 Clean surfaces and apply primer. 

	3.3 APPLICATION  
	.1 Check correct grade on structural to get drainage. 
	.2 Apply floor coating to produce smooth surface, uniform in sheen, color and finish, free from marks, dirt, particles, runs, crawls, curling, holes, air pockets and other defects and to achieve smooth, even finish. 
	.3 Apply coating with roller or airless sprayer, minimum two coats, 4.0 to 6.0 mils dry film thickness each coat. 
	.4 Apply 3-4 coats to provide uniform, slip resistant surface. 
	.5 Provide textured slip resistant surface over entire area..  
	.6 Allow proper cure time for each installation procedure. 

	3.4 PROTECTION 
	.1 Prohibit traffic on floor finish until fully cured. 
	.2 Barricade area to protect flooring until cured. 
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	Part 1 General  
	1.1 RELATED SECTIONS 
	.1 Shop priming: 
	.1 Structural steel: Section 05 12 23. 
	.2 Metal fabrications: Section 05 50 00. 
	.3 Cast-in-Place Concrete: Section 03 30 00. 


	1.2 REFERENCES  
	.1 Master Painters Institute (MPI) 
	.1 Architectural Painting Specifications Manual.  

	.2 Society for Protective Coatings (SSPC) 
	.1 Systems and Specifications Manual, SSPC Painting Manual, Volume Two.  

	.3 Environmental Protection Agency (EPA) 
	.1 Test Method for Measuring Total Volatile Organic Compound Content of Consumer Products, Method 24 (for Surface Coatings) of the Environmental Protection Agency (EPA).  


	1.3 QUALITY ASSURANCE 
	.1 Contractor shall have a minimum of five years proven satisfactory experience. When requested, provide a list of last three comparable jobs including, job name and location, specifying authority, and project manager.  
	.2 Qualified journeymen who have a "Tradesman Qualification Certificate of Proficiency" shall be engaged in painting work. Apprentices may be employed provided they work under the direct supervision of a qualified journeyman in accordance with trade regulations.  

	1.4 PRODUCT DATA SUBMITTALS 
	.1 Submit product data and manufacturer’s installation/application instructions for each paint and coating product to be used in accordance with E4. 
	.2 Upon completion, submit records of products used.  List products in relation to finish system and include the following: 
	.1 Product name, type and use. 
	.2 Manufacturer’s product number. 
	.3 Color numbers. 
	.4 Manufacturer’s Material Safety Data Sheet (MSDS). 


	1.5 QUALITY CONTROL   
	.1 When requested by Contract Administrator, prepare and paint designated surface, area, room or item to the requirements specified herein.  

	1.6 DELIVERY, HANDLING AND STORAGE  
	.1 Labels shall clearly indicate:  
	.1 Manufacturer's name and address.  
	.2 Type of paint or coating.  
	.3 Compliance with applicable standard.  
	.4 Color number in accordance with established color schedule.  

	.2 Remove damaged, opened and rejected materials from site.  
	.3 Provide and maintain dry, temperature controlled, secure storage.  
	.4 Observe manufacturer's recommendations for storage and handling.  
	.5 Store materials and supplies away from heat generating devices.  
	.6 Store materials and equipment in a well ventilated area with temperature range 7°C to 30°C.  
	.7 Store temperature sensitive products above minimum temperature as recommended by manufacturer.  
	.8 Remove paint materials from storage only in quantities required for same day use.  
	.9 Comply with requirements of Workplace Hazardous Materials Information System (WHMIS) regarding use, handling storage, and disposal of hazardous materials.  

	1.7 SITE REQUIREMENTS  
	.1 Heating, Ventilation and Lighting:   
	.1 Perform no painting work unless adequate and continuous ventilation and sufficient heating facilities are in place to maintain ambient air and substrate temperatures above 10 °C for 24 hours before, during and after paint application until paint has cured sufficiently.  
	.2 Perform no painting work when the maximum moisture content of the substrate exceeds:  
	.1 12% for concrete and masonry (clay and concrete brick/block).   

	.3 Conduct moisture tests using a properly calibrated electronic Moisture Meter, except test concrete floors for moisture using a simple "cover patch test".  


	1.8 WASTE MANAGEMENT AND DISPOSAL  
	.1 Where paint recycling is available, collect waste paint by type and provide for delivery to recycling or collection facility.  
	.2 Set aside and protect surplus and uncontaminated finish materials: Deliver to or arrange collection by employees, individuals, or organizations for verifiable re-use or re-manufacturing.  
	.3 Close and seal tightly partly used sealant and adhesive containers and store protected in well ventilated fire-safe area at moderate temperature.  

	Part 2 Products  
	2.1 MATERIALS 
	.1 Paint materials for paint systems shall be products of a single manufacturer.  
	.2 Paints, coatings, adhesives, solvents, cleaners, lubricants, and other fluids, shall:  
	.1 be water-based water soluble water clean-up.  
	.2 be non-flammable biodegradable.  
	.3 be manufactured without compounds which contribute to ozone depletion in the upper atmosphere.  
	.4 be manufactured without compounds which contribute to smog in the lower atmosphere.  
	.5 do not contain methylene chloride, chlorinated hydrocarbons, toxic metal pigments.  


	2.2 COLORS  
	.1 Selection of colors may be from several different manufacturers. Match color samples exactly regardless of manufacturer. 
	.2 Allow for 25% of all painted surfaces to be deep to medium tone colors.  
	.3 Second coat in a three coat system to be tinted slightly lighter color than top coat to show visible difference between coats.  
	.4 Colors for site painted exterior steel components: 
	.1 Black: all steel components, except as specified below. 


	2.3 INTERIOR PAINTING SYSTEMS 
	.1 Concrete Vertical Surfaces: including horizontal soffits  
	.1 INT 3.1M - Institutional low odour/low VOC G5 finish premium grade.  

	.2 Concrete Masonry Units: smooth block and brick  
	.1 INT 4.2E - Institutional low odour/low VOC G5 finish premium grade.  

	.3 Structural Steel and Metal Fabrications: columns, beams, joists, etc.  
	.1 INT 5.1CC – Waterborned dry fall finish (over quick dry. shop primer). 
	.2 INT 5.1S - Institutional low odour/low VOC G5 finish premium grade. 

	.4 Galvanized Metal: doors, frames, railings, miscellaneous steel fabrications, pipes, overhead decking, ducts, etc. 
	.1 INT 5.3H – Waterborne dry fall G1 finish premium grade.  For overhead decking and ducts, etc. 
	.2 INT 5.3N – Institutional low odour/low VOC G5 finish premium grade. 



	Part 3 Execution  
	3.1 GENERAL  
	.1 Perform preparation and operations for interior painting.  
	.2 Apply paint materials in accordance with paint manufacturers’ written application instructions.  
	.3 Paint all work, except prefinished items or where indicated otherwise.  

	3.2 PROTECTION  
	.1 Protect existing building surfaces and adjacent structures from paint spatters, markings and other damage by suitable non-staining covers or masking. If damaged, clean and restore such surfaces as directed by Contract Administrator.  
	.2 Protect items that are permanently attached such as Fire Labels on doors and frames. 
	.3 Protect factory finished products and equipment.  

	3.3 APPLICATION 
	.1 Apply paint by brush, roller, air sprayer, airless sprayer. Conform to manufacturer's application instructions unless specified otherwise.  
	.2 Brush and Roller Application:  
	.1 Apply paint in a uniform layer using brush and/or roller of types suitable for application.  
	.2 Work paint into cracks, crevices and corners.  
	.3 Paint surfaces and corners not accessible to brush using spray, daubers and/or sheepskins. Paint surfaces and corners not accessible to roller using brush, daubers or sheepskins.  
	.4 Brush and/or roll out runs and sags, and over-lap marks. Rolled surfaces shall be free of roller tracking and heavy stipple unless approved by Project Administrator.  
	.5 Remove runs, sags and brush marks from finished work and repaint.  

	.3 Spray application:  
	.1 Provide and maintain equipment that is suitable for intended purpose, capable of properly atomizing paint to be applied, and equipped with suitable pressure regulators and gauges.  
	.2 Keep paint ingredients properly mixed in containers during paint application either by continuous mechanical agitation or by intermittent agitation as frequently as necessary.  
	.3 Apply paint in a uniform layer, with overlapping at edges of spray pattern.  
	.4 Brush out immediately all runs and sags.  
	.5 Use brushes to work paint into cracks, crevices and places which are not adequately painted by spray.  

	.4 Allow surfaces to dry and properly cure after cleaning and between subsequent coats for minimum time period as recommended by manufacturer.  
	.5 Sand and dust between coats to remove visible defects.  
	.6 Doors and frames: 
	.1 Finish top, bottom, edges and cutouts of doors after fitting as specified for door surfaces.  
	.2 Finish surfaces of doors and frames that will be concealed behind protective plates and coverings, door frame guards. Use same finish formula specified for visible portion of door. 
	.3 For exterior doors and frames indicated for painting/staining, use exterior quality paint/stain on both interior and exterior sides of door and frame. 

	.7 Do not paint door and miscellaneous hardware, unless indicated otherwise.  
	.8 Do not paint nameplates, signage, fire labels, or other markers or signs indicated to remain. 
	.9 Do not paint copper, bronze, chromium plate, nickel, stainless steel, aluminum, lead and other bright metals, unless specified otherwise.  
	.10 Clean shop applied paint surfaces that become marked. Touch up with primer and paint as required. 
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	Part 1 General 
	1.1 RELATED SECTIONS  
	.1 Architectural concrete masonry units: Section 04 22 00. 

	1.2 SAMPLE APPLICATION 
	.1 Contract Administrator will provide samples of substrate materials for sample application. 
	.2 Before full-scale application, apply graffiti resistant coatings to samples of substrate materials to determine coverage rates, compatibility, effectiveness, and aesthetics.  
	.3 Apply graffiti resistant coatings to samples in accordance with manufacturer’s written instructions. Allow 5 days curing time prior to applying graffiti paint to test samples. Apply graffiti paint to test samples and allow at least 24 hours longer for paint to cure. 
	.4 Apply manufacturer’s recommended cleaner to test for ease of removal of graffiti. Repeat cycles of cleaning as directed by Contract Administrator.  
	.5 Do not proceed with coating work until Contract Administrator has reviewed and accepted sample application. 

	1.3 SUBMITTALS 
	.1 Submit product data in accordance with E4. 
	.2 Submit manufacturer’s product data for specified graffiti resistant coatings and cleaners, specifications and application instructions.  Submit description for protection of surrounding areas and non-masonry surfaces, surface preparation, application and final cleaning.   

	1.4 ENVIRONMENTAL CONDITIONS  
	.1 Maintain ambient and structural base temperature at installation area within limits specified by coating manufacturer. 
	.2 Apply coating during dry weather. 
	.3 Do not apply coating to wet or damp surfaces.  

	1.5 PROTECTION  
	.1 Protect plants and vegetation that might be damaged by coating. 
	.2 Protect surfaces not intended to have application of 1coatings. 
	.3 Provide adequate ventilation or isolation measures to protect against toxic fumes. 

	Part 2 Products 
	2.1 MATERIALS  
	.1 Graffiti-resistant coating: one component, water based, non-sacrificial, clear penetrating sealer. 
	.2 Acceptable material: 
	.1 Sika Anti-Graffiti Sealer. 
	.2 Fabrishield Paint Repellent. 
	.3 Professional Water Sealant & Anti-Graffitiant. 



	Part 3 Execution 
	3.1 PREPARATION  
	.1 Prepare and clean substrate surfaces in accordance with coating manufacturer's printed instructions. 
	.2 Mix and prepare coatings to manufacturer’s instructions. 
	.3 Take moisture tests on substrates to receive coating to ensure moisture levels are within limits specified by coating manufacturer. 

	3.2 APPLICATION  
	.1 Apply coating using brush, roller or low pressure spraying apparatus, in accordance with manufacturer's printed instructions.  
	.2 Apply at manufacturer’s recommended coverage rates for substrate. Adjust for substrate porosity and absorption characteristics. 
	.3 Apply in uniform, even coats to fully wet substrate, without flooding or rundowns. 
	.4 Allow area to dry completely before applying additional coats. 

	3.3 SCHEDULE 
	.1 Apply graffiti-resistant coating to exposed surfaces of exterior masonry veneer, limestone and stucco surfaces, full height from grade to top of parapet walls.  
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	General 
	1.1 REFERENCES 
	Form A:  Prices 
	.2 City of Winnipeg Standard Construction Specifications 
	.3 Section E  Specifications 

	1.2 METHOD OF MEASUREMENT AND BASIS OF PAYMENT 
	General Requirements 
	.1 General Requirements will be measured and paid in accordance with E5. 

	Surface Works 
	.1 All Surface Works items identified in Sections B and C on Form B:  Prices that reference the City of Winnipeg Standard Construction Specifications will be measured and paid in accordance with that referenced specification. 
	.2 Traffic Signs 
	.1 Traffic Signs will be measured for payment on a unit basis for each size and paid for at the Contract Unit Price bid.  The number of units to be paid for will be the total number of traffic signs supplied, and installed in accordance with Specification 10 14 53, accepted and measured by the Contract Administrator. 

	.3 Gates 
	.1 Gates will be measured for payment on a unit basis and paid for at the Contract Unit Price bid.  The number of units to be paid for will be the total number of gates supplied, and installed in accordance with Specification 11 12 00, and the manufacturer’s instructions including the foundation, housing, control unit, heater, electrical connections, barrier boom and pendulum support accepted and measured by the Contract Administrator. 

	.4 Bollards 
	.1 Bollards will be measured for payment on a unit basis and paid for at the Contract Unit Price bid.  The number of units to be paid for will be the total number of bollards supplied and installed in accordance with Specification 32 40 10, accepted and measured by the Contract Administrator. 

	.5 Tree Relocation 
	.1 Tree Relocation will be measured for payment on a lump sum basis and paid for at the Contract Unit Price bid.  The lump sum amount to be paid will be for the trees identified on the drawings for relocation and will be relocated in accordance with Specification 32 93 11, accepted and measured by the Contract Administrator. 


	.3 Land Drainage Sewer 
	.1 All Land Drainage Sewer items identified in Section B on Form B:  Prices that reference the City of Winnipeg Standard Construction Specifications will be measured and paid in accordance with that referenced specification. 

	.4 Wastewater Sewer 
	.1 All Wastewater Sewer items identified in Sections B and C on Form B:  Prices that reference the City of Winnipeg Standard Construction Specifications will be measured and paid in accordance with that referenced specification. 

	.5 Forcemain 
	.1 All Forcemain items identified in Section B on Form B:  Prices that reference the City of Winnipeg Standard Construction Specifications will be measured and paid in accordance with that referenced specification. 
	.2 Forcemain 
	.1 Forcemain will be measured for payment and paid in accordance with CW 2110 Clause 4.1.  The lineal metres of forcemain paid will be the total lineal metres of forcemain supplied, and installed in accordance with Specification 33 34 00, accepted and measured by the Contract Administrator. 


	.6 Water 
	.1 All Water items identified in Sections B and C on Form B:  Prices that reference the City of Winnipeg Standard Construction Specifications will be measured and paid in accordance with that referenced specification. 

	.7 Vent Pipe 
	.1 Vent Pipe will be measured for payment on a length basis and paid for at the Contract Unit Price bid.  The number of lineal metres to be paid for will be the total number of lineal metres of vent pipe supplied and installed in accordance with Specification 33 47 23, accepted and measured by the Contract Administrator. 

	.8 Buildings – Structural, Mechanical, Electrical, Instrumentation 
	.1 Hauled Wastewater Receiving Building 
	.1 Hauled Wastewater Receiving Building will be measured for payment on a lump sum basis and paid for at the Contract Unit Price bid.  The lump sum amount to be paid will be for construction of the Hauled Wastewater Receiving Buildings constructed at the NEWPCC and the SEWPCC in accordance with Divisions 01, 03, 04, 05, 07, 08, 09, 21, and 31 accepted and measured by the Contract Administrator. 

	.2 Leachate Receiving Building 
	.1 Leachate Receiving Building will be measured for payment on a lump sum basis and paid for at the Contract Unit Price bid.  The lump sum amount to be paid will be for construction of the Leachate Receiving Buildings constructed at the NEWPCC in accordance with Divisions 01, 03, 04, 05, 07, 08, 09, 21, and 31 accepted and measured by the Contract Administrator. 

	.3 Electrical Works 
	.1 Electrical Works will be measured for payment on a lump sum basis and paid for at the Contract Unit Price bid.  The lump sum amount to be paid will be for the supply and installation of all electrical works in accordance with Division 26, accepted and measured by the Contract Administrator. 

	.4 Process Mechanical 
	.1 Process Mechanical Works will be measured for payment on a lump sum basis and paid for at the Contract Unit Price bid.  The lump sum amount to be paid will be for the supply and installation of all process mechanical works in accordance with Division 44, accepted and measured by the Contract Administrator. 

	.5 Process Control and Instrumentation 
	.1 Process Control and Instrumentation Works will be measured for payment on a lump sum basis and paid for at the Contract Unit Price bid.  The lump sum amount to be paid will be for the supply and installation of all process control and instrumentation works in accordance with Divisions 28 and 40, accepted and measured by the Contract Administrator. 

	.6 Mechanical Works 
	.1 Mechanical Works will be measured for payment on a lump sum basis and paid for at the Contract Unit Price bid.  The lump sum amount to be paid will be for the supply and installation of all mechanical works in accordance with Divisions 22, and 23, accepted and measured by the Contract Administrator. 



	Products 
	2.1 NOT USED 
	.1 Not Used. 


	Part 3 Execution 
	3.1 NOT USED 
	.1 Not Used. 
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	Part 1 General 
	1.1 RELATED SECTIONS 
	.1 General Conditions C11 Inspection 
	.2 Section 01 91 13 - General commissioning Requirements 
	.3 Section 01 78 00 – Closeout Submittals. 

	1.2 INSPECTION 
	.1 Allow Engineer access to Work. If part of Work is in preparation at locations other than Place of Work, allow access to such Work whenever it is in progress. 
	.2 Give timely notice requesting inspection if Work is designated for special tests, inspections or approvals by Engineer. 
	.3 If Contractor covers or permits to be covered Work that has been designated for special tests, inspections or approvals before such is made, uncover such Work, have inspections or tests satisfactorily completed and make good such Work. 
	.4 Engineer will order part of Work to be examined if Work is suspected to be not in accordance with Contract Documents. If, upon examination such work is found not in accordance with Contract Documents, correct such Work and pay cost of examination and correction.  If such Work is found in accordance with Contract Documents, Contract Administrator shall pay cost of examination and replacement. 

	1.3 INDEPENDENT INSPECTION AGENCIES 
	.1 Independent Inspection/Testing Agencies will be engaged by Contract Administrator for purpose of inspecting and/or testing portions of Work.  Cost of such services will be borne by the Contract Administrator. 
	.2 Employment of inspection/testing agencies by the Contract Administrator does not relax the Contractor’s responsibility to perform Work in accordance with Contract Documents. 
	.3 If defects are revealed during inspection and/or testing, appointed agency will request additional inspection and/or testing to ascertain full degree of defect.  Correct defect and irregularities as advised Contract Administrator at no cost to Contract Administrator.  Pay costs for retesting and reinspection. 

	1.4 ACCESS TO WORK 
	.1 Allow inspection/testing agencies access to Work, off site manufacturing and fabrication plants. 
	.2 Co operate to provide reasonable facilities for such access. 

	1.5 PROCEDURES 
	.1 Notify appropriate agency Contract Administrator in advance of requirement for tests, in order that attendance arrangements can be made. 
	.2 Submit samples and/or materials required for testing, as specifically requested in specifications. Submit with reasonable promptness and in orderly sequence to not cause delays in Work. 
	.3 Provide labour and facilities to obtain and handle samples and materials on site. Provide sufficient space to store and cure test samples. 

	1.6 REJECTED WORK 
	.1 Remove defective Work, whether result of poor workmanship, use of defective products or damage and whether incorporated in Work or not, which has been rejected by Engineer  as failing to conform to Contract Documents. Replace or re execute in accordance with Contract Documents. 
	.2 Make good other Contractor's work damaged by such removals or replacements promptly. 
	.3 If in opinion of Engineer it is not expedient to correct defective Work or Work not performed in accordance with Contract Documents, the City will deduct from Contract Price difference in value between Work performed and that called for by Contract Documents, amount of which will be determined by Engineer. 

	1.7 REPORTS 
	.1 Submit 4copies of inspection and test reports to Contract Administrator. 
	.2 Provide copies to subcontractor of work being inspected or tested, manufacturer or fabricator of material being inspected or tested. 

	1.8 TESTS AND MIX DESIGNS 
	.1 Furnish test results and mix designs as requested. 
	.2 Cost of tests and mix designs beyond those called for in Contract Documents will be appraised by Engineer and may be authorized as recoverable. 

	1.9 MOCK UPS 
	.1 A masonry mock-up is required for the brick and stone.  
	.2 Prepare mock ups for Work specifically requested in specifications. Include for Work of Sections required to provide mock ups. 
	.3 Construct in locations acceptable to Contract Administrator as specified in specific Section. 
	.4 Prepare mock ups for Contract Administrator’s review with reasonable promptness and in orderly sequence, to not cause delays in Work. 
	.5 Failure to prepare mock ups in ample time is not considered sufficient reason for extension of Contract Time and no claim for extension by reason of such default will be allowed. 
	.6 If requested, Contract Administrator will assist in preparing schedule fixing dates for preparation. 
	.7 Remove mock up at conclusion of Work or when acceptable to Contract Administrator. 

	1.10 MILL TESTS 
	.1 Submit mill test certificates as required of specification Sections. 

	1.11 EQUIPMENT AND SYSTEMS 
	.1 Submit adjustment and balancing reports for mechanical, electrical and building equipment systems. 

	Part 2 Products 
	2.1 NOT USED 
	.1 Not Used. 


	Part 3 Execution 
	3.1 NOT USED 
	.1 Not Used. 




	015200 Construction Facilities.doc
	Part 1 General 
	1.1 REFERENCES 
	.1 Canadian Standards Association (CSA International) 
	.1 CSA 0121 [M1978(R2003)], Douglas Fir Plywood. 
	.2 CAN/CSA-S269.2-[M1987(R2003)], Access Scaffolding for Construction Purposes. 
	.3 CAN/CSA Z321 [96(R2001)], Signs and Symbols for the Occupational Environment. 

	.2 Manitoba Department of Labour Guidelines. 

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

	1.3 INSTALLATION AND REMOVAL 
	.1 Refer to site plan for designated construction facilities location.  
	.2 Coordinate details of construction facilities with Contract Administrator and City.  
	.3 Prepare site plan indicating proposed location and dimensions of area to be fenced and used by Contractor, number of trailers to be used, avenues of ingress/egress to fenced area and details of fence installation. 
	.4 Coordinate location of construction facilities with Contract Administrator and City. 
	.5 Identify areas which have to be gravelled to prevent tracking of mud. 
	.6 Provide construction facilities in order to execute work expeditiously. 
	.7 Remove from site all such work after use. 
	.8 Restore construction facilities area to original conditions acceptable to Contract Administrator and City. 

	1.4 SCAFFOLDING 
	.1 Scaffolding in accordance with CAN/CSA-S269.2. 
	.2 Provide and maintain scaffolding, ramps, ladders, platforms and temporary stairs 

	1.5 SHORING  
	.1 Maintain shoring in accordance with Manitoba Department of Labour guidelines  

	1.6 HOISTING 
	.1 Provide, operate and maintain hoists and cranesas  required for moving of workers, materials and equipment. Make financial arrangements with Subcontractors for their use of hoists. 
	.2 Hoists and cranes to be operated by qualified operator. 

	1.7 SITE STORAGE/LOADING 
	.1 Confine work and operations of employees by Contract Documents. Do not unreasonably encumber premises with products. 
	.2 Do not load or permit to load any part of Work with weight or force that will endanger Work. 

	1.8 CONSTRUCTION PARKING 
	.1 Refer to site plan for designated construction facilities location.  Parking will be confined to the construction facilities area. 
	.2 Twenty (20) vehicle stalls will be available to the Contractor for his use located at the NEWPCC. These spots are located north of the Work Site adjacent to the east fence, on the gravelled area only.  Vehicles may not park on the asphalt surface.  See Figure 1 in Appendix B. 
	.3 Contractor parking will be provided along the east side of Ed Spencer Drive at the SEWPCC. 
	.4 Parking will be permitted on site provided it does not disrupt performance of Work or the operation of the City of Winnipeg NEWPCC and or SEWPCC facilities. 
	.5 Provide and maintain adequate access to project site. 
	.6 Clean roadways where used by Contractor's equipment. 

	1.9 SECURITY 
	.1 Provide and pay for responsible security personnel to guard site and contents of construction facilities area and site construction area after working hours and during holidays. 

	1.10 EQUIPMENT, TOOL AND MATERIALS STORAGE 
	.1 Provide and maintain, in clean and orderly condition, lockable weatherproof sheds for storage of tools, equipment and materials. 
	.2 Locate materials not required to be stored in weatherproof sheds on site in manner to cause least interference with work activities. 

	1.11 CONSTRUCTION SIGNAGE 
	.1 Provide and erect project sign, within three weeks of signing Contract, in a location designated by Contract Administrator. 
	.2 Construction sign 2.43 m long x 2.48 m high of wood frame and plywood construction painted with exhibit lettering produced by a professional sign painter. 
	.3 Indicate on sign, name of City, Contract Administrator and Contractor and Subcontractors, of design style approved by the Contract Administrator. 
	.4 No other signs or advertisements, other than warning signs, are permitted on site. 
	.5 Locate construction sign where indicated or as directed by Contract Administrator.  
	.6 Signs and notices for safety and instruction in both official languages Graphic symbols to CAN/CSA Z321. 
	.7 Maintain approved signs and notices in good condition for duration of project, and dispose of off site on completion of project or earlier if directed by Contract Administrator. 

	1.12 PROTECTION AND MAINTENANCE OF TRAFFIC 
	.1 Provide access and temporary relocated roads as necessary to maintain traffic. 
	.2 Maintain and protect traffic on affected roads during construction period except as otherwise specifically directed by Contract Administrator. 
	.3 One lane of traffic on the entrance and exit roads MUST remain open at all times, 24 hours/day, 7 days/week. 
	.4 Provide measures for protection and diversion of traffic, including provision of watch-persons and flag-persons, erection of barricades, placing of lights around and in front of equipment and work, and erection and maintenance of adequate warning, danger, and direction signs 
	.5 Protect travelling public from damage to person and property. 
	.6 Contractor's traffic on roads selected for hauling material to and from site to interfere as little as possible with public traffic. 
	.7 Verify adequacy of existing roads and allowable load limit on these roads. Contractor: responsible for repair of damage to roads caused by construction operations. 
	.8 Provide necessary lighting, signs, barricades, and distinctive markings for safe movement of traffic. 
	.9 Dirt and dust control: adequate to ensure safe operation at all times. 
	.10 Lighting: to assure full and clear visibility for full width of haul road and work areas during night work operations. 
	.11 Provide snow removal during period of Work. 

	1.13 CLEAN-UP 
	.1 Remove construction debris, waste materials, packaging material from work site daily. 
	.2 Clean dirt or mud tracked onto paved or surfaced roadways. 
	.3 Store materials resulting from demolition activities that are salvageable. 
	.4 Stack stored new or salvaged material not in construction facilities. 

	Part 2 Products 
	2.1 NOT USED 
	.1 Not Used. 


	Part 3 Execution 
	3.1 TEMPORARY EROSION AND SEDIMENTATION CONTROL 
	.1 Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge of soil-bearing water runoff into the facility land drainage sewers (LDS) or airborne dust to adjacent properties and walkways, according to requirements of authorities having jurisdiction or requirements of authorities having jurisdiction, whichever is more stringent. 
	.2 Inspect, repair, and maintain erosion and sedimentation control measures during construction until permanent vegetation has been established. 
	.3 Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal. 




	015600 Temporary Barriers and Enclosures.doc
	Part 1 General 
	1.1 RELATED SECTIONS 
	.1 General Conditions D9 – Safe Work Plan 
	.2 Supplemental Conditions D22 – Prime Contractor – The Workplace Safety and Health Act (Manitoba) 
	.3 Section 01 41 00 – Regulatory Requirements 
	.4 Section 01 52 00 - Construction Facilities. 

	1.2 REFERENCES 
	.1 Canadian General Standards Board (CGSB) 
	.2 Manitoba Department of Labour guidelines 
	.3 Canadian Standards Association (CSA International) 
	.1 CSA O121 M1978(R2003), Douglas Fir Plywood. 


	1.3 INSTALLATION AND REMOVAL 
	.1 Provide temporary controls in order to execute Work expeditiously. 
	.2 Remove from site all such work after use. 

	1.4 GUARD RAILS AND BARRICADES 
	.1 Provide secure, rigid guard rails and barricades around deep excavations, open shafts, open stair wells, open edges of floors and roofs and open manholes.  
	.2 Provide as required by Manitoba Department of Labour guidelines  

	1.5 WEATHER ENCLOSURES 
	.1 Provide weather tight closures to unfinished door and window openings, tops of shafts and other openings in floors and roofs. 
	.2 Close off floor areas where walls are not finished; seal off other openings; enclose building interior work for temporary heat. 
	.3 Design enclosures to withstand wind pressure and snow loading. 

	1.6 DUST TIGHT SCREENS 
	.1 Provide dust tight screens or partitions to localize dust generating activities, and for protection of workers, finished areas of Work and public. 
	.2 Maintain and relocate protection until such work is complete. 

	1.7 ACCESS TO SITE 
	.1 Provide and maintain access roads, sidewalk crossings, ramps and construction runways as may be required for access to Work. 

	1.8 PUBLIC TRAFFIC FLOW 
	.1 Provide and maintain competent signal flag operators, traffic signals, barricades and flares, lights, or lanterns as required to perform Work and protect public. 
	.2 Facility entrance and roadway shall remain open during work activities at the entrance and receiving stations. 

	1.9 FIRE ROUTES 
	.1 Maintain access to property including overhead clearances for use by emergency response vehicles. 

	1.10 PROTECTION FOR OFF SITE AND PUBLIC PROPERTY 
	.1 Protect surrounding private and public property from damage during performance of Work. 
	.2 Be responsible for damage incurred. 

	1.11 PROTECTION OF BUILDING FINISHES 
	.1 Provide protection for finished and partially finished building finishes and equipment during performance of Work. 
	.2 Provide necessary screens, covers, and hoardings. 
	.3 Confirm with Contract Administrator locations and installation schedule 3days prior to installation. 
	.4 Be responsible for damage incurred due to lack of or improper protection. 

	1.12 PROTECTION OF EXISTING VEGEATTION 
	.1 Protect existing vegetation from damage during performance of Work.  
	.2 Replace damaged vegetation designated as protected. 

	1.13 WASTE MANAGEMENT AND DISPOSAL 
	.1 Separate waste materials for reuse and recycling in accordance good recycling practice. 

	Part 2 Products 
	2.1 NOT USED 
	.1 Not Used. 


	Part 3 Execution 
	3.1 NOT USED 
	.1 Not Used. 
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	Part 1 General 
	1.1 RELATED SECTIONS 
	.1 General Conditions C-3 
	.2 Section 01 78 00 – Closeout Submittals. 

	1.2 REFERENCES 
	.1 City's identification of existing survey control points and property limits. 

	1.3 QUALIFICATIONS OF SURVEYOR 
	.1 Qualified registered land surveyor, licensed to practice in Place of Work, acceptable to Contract Administrator. 

	1.4 SURVEY REFERENCE POINTS 
	.1 Existing base horizontal and vertical control points are designated on drawings. 
	.2 Locate, confirm and protect control points prior to starting site work. Preserve permanent reference points during construction. 
	.3 Make no changes or relocations without prior written notice to Contract Administrator. 
	.4 Report to Contract Administrator when reference point is lost or destroyed, or requires relocation because of necessary changes in grades or locations. 
	.5 Require surveyor to replace control points in accordance with original survey control. 

	1.5 SURVEY REQUIREMENTS 
	.1 Establish lines and levels, locate and lay out, by instrumentation. 
	.2 Stake for grading, fill and topsoil placement and landscaping features. 
	.3 Establish pipe invert elevations. 
	.4 Stake batter boards for foundations. 
	.5 Establish foundation and floor elevations. 
	.6 Establish lines and levels for mechanical and electrical work. 

	1.6 EXISTING SERVICES 
	.1 Before commencing work, establish location and extent of service lines in area of Work and notify Contract Administrator of findings. 
	.2 Remove abandoned service lines within 2 m of structures.  Cap or otherwise seal lines at cut off points as directed by Contract Administrator 

	1.7 LOCATION OF EQUIPMENT AND FIXTURES 
	.1 Location of equipment, fixtures and outlets indicated or specified are to be considered as approximate. 
	.2 Locate equipment, fixtures and distribution systems to provide minimum interference and maximum usable space and in accordance with manufacturer's recommendations for safety, access and maintenance. 
	.3 Inform Contract Administrator of impending installation and obtain approval for actual location. 
	.4 Submit field drawings to indicate relative position of various services and equipment when required by Contract Administrator. 

	1.8 RECORDS 
	.1 Maintain a complete, accurate log of control and survey work as it progresses. 
	.2 Maintain a complete and accurate control and survey of foundations and major site improvements showing dimensions, locations, angles and elevations of Work. 
	.3 Record locations of maintained, re routed and abandoned service lines. 
	.4 Record and maintain records of directional boring control and survey.  Record locator instrument position and elevation at intervals of no more than 4 metres.   

	1.9 SUBMITTALS 
	.1 Submit name and address of Surveyor to Contract Administrator. 
	.2 On request of Contract Administrator, submit documentation to verify accuracy of field Contract Administratoring work. 
	.3 Submit certificate signed by surveyor certifying and noting those elevations and locations of completed Work that conform and do not conform with Contract Documents. 

	1.10 SUBSURFACE CONDITIONS 
	.1 Promptly notify Contract Administrator in writing if subsurface conditions at Place of Work differ materially from those indicated in Contract Documents, or a reasonable assumption of probable conditions based thereon. 
	.2 After prompt investigation, should Contract Administrator determine that conditions do differ materially, instructions will be issued for changes in Work as provided in Changes and Change Orders. 

	Part 2 Products 
	2.1 NOT USED 
	.1 Not Used. 


	Part 3 Execution 
	3.1 NOT USED 
	.1 Not Used. 
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	Part 1 General 
	1.1 RELATED SECTIONS 
	.1 Division 22  
	.2 Division 23 
	.3 Division 44 

	1.2 REFERENCES 
	1.3 PROJECT CLEANLINESS 
	.1 Maintain Work in tidy condition, free from accumulation of waste products and debris, other than that caused by City or other Contractors not associated with this project. 
	.2 Reuse and recycle the maximum amount of waste as possible. 
	.3 Remove waste materials from site at daily regularly scheduled times or dispose of as directed by Engineer.  Do not burn waste materials on site.  
	.4 Clear snow and ice from access to building, bank/pile snow in designated areas only.  
	.5 Make arrangements with and obtain permits from authorities having jurisdiction for disposal of waste and debris. 
	.6 Provide on site a minimum of 2 dump containers for collection of waste materials and debris. 
	.7 Clean interior/exterior Work areas prior to start of finishing work, and maintain areas free of dust and other contaminants during finishing operations. 
	.1 The City will not perform any cleaning operations prior to the Contractor starting the Work or at any time during the progress of the Work.  The Contractor is responsible for all cleaning operations. 

	.8 Store volatile waste in anti spill covered metal containers, and remove from premises at end of each working day. 
	.9 Provide adequate ventilation during use of volatile or noxious substances. Use of building ventilation systems is not permitted for this purpose. 
	.10 Use only cleaning materials recommended by manufacturer of surface to be cleaned, and as recommended by cleaning material manufacturer. 
	.11 Schedule cleaning operations so that resulting dust, debris and other contaminants will not fall on wet, newly painted surfaces nor contaminate building systems. 

	1.4 FINAL CLEANING 
	.1 When Work is Substantially Performed remove surplus products, tools, construction machinery and equipment not required for performance of remaining Work. 
	.2 Remove waste products and debris other than that caused by others, and leave Work clean and suitable for occupancy. 
	.3 Prior to final review remove surplus products, tools, construction machinery and equipment. 
	.4 Remove waste products and debris other than that caused by City or other Contractors not associated with the project. 
	.5 Clean existing interior building work areas affected by construction dust and debris.   Clean existing piping and building areas that are affected by carry over of construction dust and debris. 
	.6 Remove waste materials from site at regularly scheduled times or dispose of as directed by Engineer. Do not burn waste materials on site.  
	.7 Make arrangements with and obtain permits from authorities having jurisdiction for disposal of waste and debris. 
	.8 Pay all disposal / dumping/ recycling/ tipping fees for waste disposal. 
	.9 Clean and polish glass, mirrors, hardware, wall tile, stainless steel, chrome, porcelain enamel, baked enamel, plastic laminate, and mechanical and electrical fixtures. Replace broken, scratched or disfigured glass. 
	.10 Remove stains, spots, marks and dirt from decorative work, electrical and mechanical fixtures, furniture fitments, walls, and floor.  
	.11 Clean lighting reflectors, lenses, and other lighting surfaces.  Clean dust an dirt from the interior of electrical power and control panels. 
	.12 Vacuum clean and dust building interiors, behind grilles, louvres and screens. 
	.13 Wax, seal, shampoo or prepare floor finishes, as recommended by manufacturer. 
	.14 Inspect finishes, fitments and equipment and ensure specified workmanship and operation. 
	.15 Broom clean and wash exterior walks, steps and surfaces; rake clean other surfaces of grounds. 
	.16 Remove dirt and other disfiguration from exterior surfaces. 
	.17 Clean and sweep roofs, gutters, areaways, and sunken wells. 
	.18 Sweep and wash clean paved areas.  Clean debris and dirt from catch basins and manholes. 
	.19 Clean equipment and fixtures to sanitary condition; clean or replace filters of mechanical equipment. 
	.20 Clean roofs, downspouts, and drainage systems. 
	.21 Remove debris and surplus materials from crawl areas and other accessible concealed spaces. 
	.22 Remove snow and ice from access to building. 

	Part 2 Products 
	2.1 NOT USED 
	.1 Not Used. 


	Part 3 Execution 
	3.1 NOT USED 
	.1 Not Used. 
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	Part 1 General 
	1.1 RELATED REQUIREMENTS 
	.1 Section 01 78 00 Closeout Submittals 
	.2 Section 01 79 00 Demonstrating and Training 
	.3 .Section 01 91 13 General Commissioning (Cx) Requirements 

	1.2 ADMINISTRATIVE REQUIREMENTS 
	.1 Acceptance of Work Procedures: 
	.1 Contractor's Inspection: Contractor to conduct inspection of Work, identify deficiencies and defects, and repair as required to conform to Contract Documents. 
	.1 Notify Contract Administrator in writing of satisfactory completion of Contractor's inspection and submit verification that corrections have been made. 
	.2 Request Contract Administrator's inspection. 
	.3 Correct any incomplete work and request the Contract Administrator for a re-inspection. 

	.2 Contract Administrator's Inspection: 
	.1 Contract Administrator and Contractor are to inspect Work and identify defects and deficiencies. 
	.2 Contractor to correct Work as directed. 
	.3 Re-inspect corrected incomplete work when request by the Contractor. 

	.3 Completion Tasks: submit written certificates in English that tasks have been performed as follows: 
	.1 Work: completed and inspected for compliance with Contract Documents. 
	.2 Defects: corrected and deficiencies completed. 
	.3 Equipment and systems: tested, adjusted and fully operational. 
	.4 Operation of systems: demonstrated to City's personnel. 
	.5 Commissioning of mechanical systems: completed in accordance with 01 91 13   General Commissioning (Cx) Requirements and 01 91 41 – Commissioning Training and copies of final Commissioning Report submitted to Contract Administrator. 
	.6 Work: complete and ready for final inspection. 

	.4 Final Inspection: 
	.1 When completion tasks are done, request final inspection of Work by Contract Administrator and Contractor. 
	.2 When Work incomplete according to City and Contract Administrator, complete outstanding items and request re-inspection. 

	.5 Declaration of Substantial Performance: when Contract Administrator considers deficiencies and defects corrected and requirements of Contract substantially performed, make application for Certificate of Substantial Performance. 
	.6 Commencement of Lien and Warranty Periods: date of City's acceptance of submitted declaration of Substantial Performance to be date for commencement for warranty period and commencement of lien period unless required otherwise by lien statute of Place of Work. 
	.7 Final Payment: 
	.1 When Contract Administrator considers final deficiencies and defects corrected and requirements of Contract met, make application for final payment. 

	.8 Payment of Holdback: after issuance of Certificate of Substantial Performance of Work, submit application for payment of holdback amount in accordance with contractual agreement. 


	1.3 FINAL CLEANING 
	.1 Clean in accordance with Section 01 74 11 - Cleaning. 
	.1 Remove surplus materials, excess materials, rubbish, tools and equipment. 

	.2 Waste Management: separate waste materials for reuse and recycling. 

	Part 2 Products 
	2.1 NOT USED 
	.1 Not Used. 


	Part 3 Execution 
	3.1 NOT USED 
	.1 Not Used. 




	017800 Closeout Submittals.doc
	Part 1 General 
	1.1 RELATED REQUIREMENTS 
	.1 Section 01 77 00 – Closeout  
	.2 Section 01 79 00 – Demonstration and Training. 
	.3 Section 01 91 40 – Commissioning Training 

	1.2 REFERENCES 
	1.3 ADMINISTRATIVE REQUIREMENTS 
	.1 Pre-warranty Meeting: 
	.1 Convene meeting one week prior to contract completion with Contract Administrator, in accordance with Section 01 31 19 - Project Meetings to: 
	.1 Verify Project requirements. 
	.2 Review warranty requirements. 

	.2 Contract Administrator to establish communication procedures for: 
	.1 Notifying construction warranty defects. 
	.2 Determine priorities for type of defects. 
	.3 Determine reasonable response time. 

	.3 Contact information for bonded and licensed company for warranty work action: provide name, telephone number and address of company authorized for construction warranty work action. 
	.4 Ensure contact is located within local service area of warranted construction, is continuously available, and is responsive to inquiries for warranty work action. 


	1.4 ACTION AND INFORMATIONAL SUBMITTALS 
	.1 Two weeks prior to commissioning of the Work, submit to the Contract Administrator, six final copies of operating and maintenance (O&M) manuals in English.  The Contract Administrator will review and comment on the O&M manuals.  Incorporate the Contract Administrators comments into the O&M manuals. 
	.2 Provide spare parts, maintenance materials and special tools of same quality and manufacture as products provided in Work.  Prepare and maintain a check list for the spare parts turned over to the City.  Prepare a transmittal receipt for all spare parts turned over to the City.  The transmittal receipt is to be signed by the City’s representative.  Provide a copy of the transmittal receipt to the Contract Administrator.    
	.3 Provide evidence, if requested, for type, source and quality of products supplied. 

	1.5 FORMAT 
	.1 Organize data as instructional manual. 
	.2 Binders from individual suppliers is not acceptable.  Contractor to compile all separate information into one document. 
	.3 Binders: vinyl, hard covered, 3 'D' ring, loose leaf 219 x 279 mm with spine and face pockets. 
	.4 When multiple binders are used correlate data into related consistent groupings. 
	.1 Identify contents of each binder on spine. 

	.5 Cover: identify each binder with type or printed title 'Project Record Documents'; list title of project and identify subject matter of contents. 
	.6 Arrange content by systems, process flow, under Section numbers and sequence of Table of Contents. 
	.7 Provide tabbed fly leaf for each separate product and system, with typed description of product and major component parts of equipment. 
	.8 Text: manufacturer's printed data, or typewritten data. 
	.9 Drawings: provide with reinforced punched binder tab. 
	.1 Bind in with text; fold larger drawings to size of text pages. 

	.10 Provide all information noted above in the following format: 
	.1 1:1 scaled CAD files in dwg format on CD; 
	.2 *.pdf format on CD. 


	1.6 CONTENTS   PROJECT RECORD DOCUMENTS 
	.1 Table of Contents for Each Volume: provide title of project; 
	.1 Date of submission; names. 
	.2 Addresses, and telephone numbers of Contract Administrator, Contractor and Sub-contractors and Suppliers. 
	.3 Schedule of products and systems, indexed to content of volume. 

	.2 For each product or system: 
	.1 List names, addresses and telephone numbers of subcontractors and suppliers, including local source of supplies and replacement parts. 

	.3 Product Data: mark each sheet to identify specific products and component parts, and data applicable to installation; delete inapplicable information. Refer to Section 01 33 00 – Submittal Procedures for method of identifying relevant product information  
	.4 Drawings: supplement product data to illustrate relations of component parts of equipment and systems, to show control and flow diagrams. 
	.5 Typewritten Text: as required to supplement product data. 
	.1 Provide logical sequence of instructions for each procedure, incorporating manufacturer's instructions. 

	.6 Training: refer to Section 01 79 00   Demonstration and Training 

	1.7 AS  BUILT DOCUMENTS AND SAMPLES 
	.1 Maintain, in addition to requirements in General Conditions, at site for Contract Administrator one record copy of: 
	.1 Contract Drawings. 
	.2 Specifications. 
	.3 Addenda. 
	.4 Change Orders and other modifications to Contract. 
	.5 Reviewed shop drawings, product data, and samples. 
	.6 Field test records. 
	.7 Inspection certificates. 
	.8 Manufacturer's certificates. 

	.2 Store record documents and samples in field office apart from documents used for construction. 
	.1 Provide files, racks, and secure storage. 

	.3 Label record documents and file in accordance with Section number listings in List of Contents of this Specification. 
	.1 Label each document "PROJECT RECORD" in neat, large, printed letters. 

	.4 Maintain record documents in clean, dry and legible condition. 
	.1 Do not use record documents for construction purposes. 

	.5 Keep record documents and samples available for inspection Contract Administrator. 

	1.8 RECORDING INFORMATION ON PROJECT RECORD DOCUMENTS 
	.1 Record information on set of black line opaque drawings.  . 
	.2 Use felt tip marking pens, maintaining separate colours for each major system, for recording information. 
	.3 Record information concurrently with construction progress. 
	.1 Do not conceal Work until required information is recorded. 

	.4 Contract Drawings and shop drawings: mark each item to record actual construction, including: 
	.1 Measured depths of elements of foundation in relation to finish first floor datum. 
	.2 Measured horizontal and vertical locations of underground utilities and appurtenances, referenced to permanent surface improvements. 
	.3 Measured locations of internal utilities and appurtenances, referenced to visible and accessible features of construction. 
	.4 Field changes of dimension and detail. 
	.5 Changes made by change orders. 
	.6 Details not on original Contract Drawings. 
	.7 References to related shop drawings and modifications. 

	.5 Specifications: mark each item to record actual construction, including: 
	.1 Manufacturer, trade name, and catalogue number of each product actually installed, particularly optional items and substitute items. 
	.2 Changes made by Addenda and change orders. 

	.6 Other Documents: maintain manufacturer's certifications, inspection certifications, field test records, required by individual specifications sections. 

	1.9 EQUIPMENT AND SYSTEMS 
	.1 For each item of equipment and each system include description of unit or system, and component parts. 
	.1 Give function, normal operation characteristics and limiting conditions. 
	.2 Include performance curves, with Engineering data and tests, and complete nomenclature and commercial number of replaceable parts. 

	.2 Panel board circuit directories: provide electrical service characteristics, controls, and communications. 
	.3 Include installed colour coded wiring diagrams. 
	.4 Operating Procedures: include start up, break in, and routine normal operating instructions and sequences. 
	.1 Include regulation, control, stopping, shut down, and emergency instructions. 
	.2 Include summer, winter, and any special operating instructions. 

	.5 Maintenance Requirements: include routine procedures and guide for trouble shooting; disassembly, repair, and reassembly instructions; and alignment, adjusting, balancing, and checking instructions. 
	.6 Provide servicing and lubrication schedule, and list of lubricants required. 
	.7 Include manufacturer's printed operation and maintenance instructions. 
	.8 Include sequence of operation by controls manufacturer. 
	.9 Provide original manufacturer's parts list, illustrations, assembly drawings, and diagrams required for maintenance. 
	.10 Provide installed control diagrams by controls manufacturer. 
	.11 Provide Contractor's co-ordination drawings, with installed colour coded piping diagrams. 
	.12 Provide charts of valve tag numbers, with location and function of each valve, keyed to flow and control diagrams. 
	.13 Provide list of original manufacturer's spare parts, current prices, and recommended quantities to be maintained in storage. 
	.14 Include test and balancing reports as specified in Section 23 05 93 – Testing, Adjusting, and Balancing. 
	.15 Additional requirements: as specified in individual specification sections. 

	1.10 MATERIALS AND FINISHES 
	.1 Building products, applied materials, and finishes: include product data, with catalogue number, size, composition, and colour and texture designations. 
	.1 Provide information for re ordering custom manufactured products. 

	.2 Instructions for cleaning agents and methods, precautions against detrimental agents and methods, and recommended schedule for cleaning and maintenance. 
	.3 Moisture protection and weather exposed products: include manufacturer's recommendations for cleaning agents and methods, precautions against detrimental agents and methods, and recommended schedule for cleaning and maintenance. 
	.4 Additional requirements: as specified in individual specifications sections. 

	1.11 MAINTENANCE MATERIALS 
	.1 Spare Parts: 
	.1 Provide spare parts, in quantities specified in individual specification sections. 
	.2 Provide items of same manufacture and quality as items in Work. 
	.3 Deliver to location as directed; place and store. 
	.4 Receive and catalogue items. 
	.1 Submit inventory listing Contract Administrator. 
	.2 Include approved listings in Maintenance Manual. 

	.5 Maintain check list of spare parts delivered to City.  
	.6 Obtain transmittal receipt for delivered products and submit prior to final payment. 

	.2 Extra Stock Materials: 
	.1 Provide maintenance and extra materials, in quantities specified in individual specification sections. 
	.2 Provide items of same manufacture and quality as items in Work. 
	.3 Deliver to site; place and store. 
	.4 Receive and catalogue items. 
	.1 Submit inventory listing to Contract Administrator. 
	.2 Include approved listings in Maintenance Manual. 

	.5 Obtain receipt for delivered products and submit prior to final payment. 

	.3 Special Tools: 
	.1 Provide special tools, in quantities specified in individual specification section. 
	.2 Provide items with tags identifying their associated function and equipment. 
	.3 Deliver to site; place and store. 
	.4 Receive and catalogue items. 
	.1 Submit inventory listing to Contract Administrator. 
	.2 Include approved listings in Maintenance Manual. 



	1.12 DELIVERY, STORAGE AND HANDLING 
	.1 Store spare parts, maintenance materials, and special tools in manner to prevent damage or deterioration. 
	.2 Store in original and undamaged condition with manufacturer's seal and labels intact. 
	.3 Store components subject to damage from weather in weatherproof enclosures. 
	.4 Store paints and freezable materials in a heated and ventilated room. 
	.5 Remove and replace damaged products at own expense and for review by Contract Administrator. 

	1.13 WARRANTY TAGS 
	.1 Tag, at time of installation, each warranted item. Provide durable, oil and water resistant tag approved by Engineer. 
	.2 Attach tags with copper wire and spray with waterproof silicone coating. 
	.3 Leave date of acceptance until project is accepted for occupancy. 
	.4 Indicate following information on tag: 
	.1 Type of product/material. 
	.2 Model number. 
	.3 Serial number. 
	.4 Contract number. 
	.5 Warranty period. 
	.6 Inspector's signature. 
	.7 Construction Contractor. 


	Part 2 Products 
	2.1 NOT USED 
	.1 Not Used. 


	Part 3 Execution 
	3.1 NOT USED 
	.1 Not Used. 
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	Part 1 General 
	1.1 RELATED REQUIREMENTS 
	.1 Section 01 91 41 - Commissioning Training 

	1.2 ADMINISTRATIVE REQUIREMENTS 
	.1 Demonstrate operation and maintenance of equipment and systems to City personnel two weeks prior to date of substantial performance. 
	.2 City: provide list of personnel to receive instructions, and co-ordinate their attendance at agreed upon times. 
	.3 Preparation: 
	.1 Verify conditions for demonstration and instructions comply with requirements. 
	.2 Verify designated personnel are present. 
	.3 Ensure equipment has been inspected and put into operation in accordance with Section 01 45 00 Quality Control. 
	.4 Ensure testing, adjusting, and balancing has been performed in accordance with Section 23 05 93 – Testing, Adjusting, and Balancing requirements and equipment and systems are fully operational. 

	.4 Demonstration and Instructions: 
	.1 Demonstrate start up, operation, control, adjustment, trouble shooting,, servicing, and maintenance of each item of equipment at scheduled times, at the designated location. 
	.2 Instruct personnel in phases of operation and maintenance using operation and maintenance manuals as basis of instruction. 
	.3 Review contents of manual in detail to explain aspects of operation and maintenance. 
	.4 Prepare and insert additional data in operations and maintenance manuals when needed during instructions. 

	.5 Time Allocated for Instructions: ensure amount of time required for instruction of each item of equipment or system as follows: 
	.1 Refer to specific sections for hours of instruction. 


	1.3 ACTION AND INFORMATIONAL SUBMITTALS 
	.1 Provide submittals in accordance with Section 01 33 00   Submittal Procedures. 
	.2 Submit schedule of time and date for demonstration of each item of equipment and each system two weeks prior to designated dates, for Contract Administrator's approval. 
	.3 Submit reports within one week after completion of demonstration, that demonstration and instructions have been satisfactorily completed. 
	.4 Give time and date of each demonstration, with list of persons present. 
	.5 Provide copies of completed operation and maintenance manuals for use in demonstrations and instructions. 

	1.4 QUALITY ASSURANCE 
	.1 When specified in individual Sections requiring manufacturer to provide authorized representative to demonstrate operation of equipment and systems: 
	.1 Instruct City's personnel. 
	.2 Provide written report that demonstration and instructions have been completed. 


	Part 2 Products 
	2.1 NOT USED 
	.1 Not Used. 


	Part 3 Execution 
	3.1 NOT USED 
	.1 Not Used. 
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	Part 1 General 
	1.1 SUMMARY 
	.1 Section Includes: 
	.1 General requirements relating to commissioning of project's components and systems, specifying general requirements to PV of components, equipment, sub-systems, systems, and integrated systems. 

	.2 Related Sections: 
	.1 Section 01 77 00 – Closeout Procedures 
	.2 Section 01 78 00 – Closeout Submittals 
	.3 Section 01 79 00 – Demonstrating and Training 
	.4 Section 01 91 41 –Commissioning Training 
	.5 D13 – Detailed Work Schedule 

	.3 Acronyms: 
	.1 AFD - Alternate Forms of Delivery, service provider. 
	.2 BMM - Building Management Manual. 
	.3 Cx - Commissioning. 
	.4 EMCS - Energy Monitoring and Control Systems. 
	.5 O&M - Operation and Maintenance. 
	.6 PI - Product Information. 
	.7 PV - Performance Verification. 
	.8 TAB - Testing, Adjusting and Balancing. 


	1.2 GENERAL 
	.1 Cx is a planned program of tests, procedures and checks carried out systematically on systems and integrated systems of the finished Project. Cx is performed after systems and integrated systems are completely installed, functional and Contractor's Performance Verification responsibilities have been completed and approved. Objectives: 
	.1 Verify installed equipment, systems and integrated systems operate in accordance with contract documents and design criteria and intent. 
	.2 Ensure appropriate documentation is compiled into the O&M manuals. 
	.3 Effectively train O&M staff. 

	.2 Contractor assists in Cx process, operating equipment and systems, troubleshooting and making adjustments as required. 
	.1 Systems to be operated at full capacity under various modes to determine if they function correctly and consistently at peak efficiency. Systems to be interactively with each other as intended in accordance with Contract Documents and design criteria. 
	.2 During these checks, adjustments to be made to enhance performance to meet environmental or user requirements. 

	.3 Design Criteria: as per client's requirements or determined by designer.  To meet Project functional and operational requirements. 

	1.3 COMMISSIONING OVERVIEW 
	.1 Cx activities supplement field quality and testing procedures described in relevant technical sections. 
	.2 Cx is conducted in concert with activities performed during stage of project delivery.  Cx identifies issues in Planning and Design stages which are addressed during Construction and Cx stages to ensure the built facility is constructed and proven to operate satisfactorily under weather, environmental and occupancy conditions to meet functional and operational requirements.  Cx activities includes transfer of critical knowledge to facility operational personnel. 

	1.4 NON-CONFORMANCE TO PERFORMANCE VERIFICATION REQUIREMENTS 
	.1 Should equipment, system components, and  associated controls be incorrectly installed or malfunction during Cx, correct deficiencies, re-verify equipment and components within the unfunctional system, including related systems as deemed required by Engineer to ensure effective performance. 
	.2 Costs for corrective work, additional tests, inspections, to determine acceptability and proper performance of such items to be borne by Contractor. Above costs to be in form of progress payment reductions or hold-back assessments. 

	1.5 PRE-CX REVIEW 
	.1 During Construction: 
	.1 Co-ordinate provision, location and installation of provisions for Cx. 

	.2 Before start of Cx: 
	.1 Ensure installation of related components, equipment, sub-systems, systems is complete. 
	.2 Fully understand Cx requirements and procedures. 
	.3 Have Cx documentation shelf-ready. 
	.4 Understand completely design criteria and intent and special features. 
	.5 Submit complete start-up documentation to Contract Administrator. 
	.6 Have Cx schedules up-to-date. 
	.7 Ensure systems have been cleaned thoroughly. 
	.8 Complete TAB procedures on systems, submit TAB reports to Engineerfor review and approval. 
	.9 Ensure "Record Drawing" system schematics, including plant single line diagrams and P & ID as indicated in 26 05 01 – Common Work Results – Electrical, are available. 

	.3 Inform Contract Administrator in writing of discrepancies and deficiencies on finished works. 

	1.6 CONFLICTS 
	.1 Report conflicts between requirements of this section and other sections to Contract Administrator before start-up and obtain clarification. 
	.2 Failure to report conflict and obtain clarification will result in application of most stringent requirement. 

	1.7 COMMISSIONING SCHEDULE 
	.1 Provide detailed Cx schedule as part of construction schedule in accordance with D13.4 – Detailed Work Schedule. 
	.2 Provide adequate time for Cx activities prescribed in technical sections and commissioning sections including: 
	.1 Approval of Cx reports. 
	.2 Verification of reported results. 
	.3 Repairs, retesting, re-commissioning, re-verification. 
	.4 Training. 


	1.8 COMMISSIONING MEETINGS 
	.1 Convene Cx meetings following project meetings D.13 – Detailed Work Schedule 
	.2 Purpose: to resolve issues, monitor progress, identify deficiencies, relating to Cx. 
	.3 Continue Cx meetings on regular basis until commissioning deliverables have been addressed. 
	.4 At 75% construction completion stage. D13 – Detailed Work Schedule Contract Administrator to call a separate Cx scope meeting to review progress, discuss schedule of equipment start-up activities and prepare for Cx.  Issues at meeting to include: 
	.1 Review duties and responsibilities of Contractor and subcontractors, addressing delays and potential problems. 
	.2 Determine the degree of involvement of trades and manufacturer's representatives in the commissioning process. 

	.5 Thereafter Cx meetings to be held until project completion and as required during equipment start-up and functional testing period. 
	.6 Ensure subcontractors and relevant manufacturer representatives are present at 75% and subsequent Cx meetings and as required. 

	1.9 STARTING AND TESTING 
	.1 Contractor assumes liabilities and costs for inspections. Including disassembly and re-assembly after approval, starting, testing and adjusting, including supply of testing equipment. 

	1.10 WITNESSING OF STARTING AND TESTING 
	.1 Provide 10 days notice prior to commencement. 
	.2 Engineer to witness of start-up and testing. 

	1.11 MANUFACTURER'S INVOLVEMENT 
	.1 Factory testing: manufacturer to: 
	.1 Coordinate time and location of testing. 
	.2 Provide testing documentation for approval by Contract Administrator. 
	.3 Arrange Engineer to witness tests. 
	.4 Obtain written approval of test results and documentation from Engineer before delivery to site. 

	.2 Obtain manufacturers installation, start-up and operations instructions prior to start-up of components, equipment and systems and review with Engineer. 
	.1 Compare completed installation with manufacturer's published data, record discrepancies, and review with manufacturer. 
	.2 Modify procedures detrimental to equipment performance and review same with manufacturer before start-up. 

	.3 Integrity of warranties: 
	.1 Use manufacturer's trained start-up personnel where specified elsewhere in other divisions or required to maintain integrity of warranty. 
	.2 Verify with manufacturer that testing as specified will not void warranties. 

	.4 Qualifications of manufacturer's personnel: 
	.1 Experienced in design, installation and operation of equipment and systems. 
	.2 Ability to interpret test results accurately. 
	.3 To report results in clear, concise, logical manner. 


	1.12 PROCEDURES 
	.1 Verify that equipment and systems are complete, clean, and operating in normal and safe manner prior to conducting start-up, testing and Cx. 
	.2 Conduct start-up and testing in following distinct phases: 
	.1 Included in delivery and installation: 
	.1 Verification of conformity to specification, approved shop drawings and completion of PI report forms. 
	.2 Visual inspection of quality of installation. 

	.2 Start-up: follow accepted start-up procedures. 
	.3 Operational testing: document equipment performance. 
	.4 System Performance Verification (PV): include repetition of tests after correcting deficiencies. 
	.5 Post-substantial performance verification: to include fine-tuning. 

	.3 Correct deficiencies and obtain approval from Engineer after distinct phases have been completed and before commencing next phase. 
	.4 Document require tests on approved PV forms. 
	.5 Failure to follow accepted start-up procedures will result in re-evaluation of equipment by an independent testing agency selected by Contract Administrator. If results reveal that equipment start-up was not in accordance with requirements, and resulted in damage to equipment, implement following: 
	.1 Minor equipment/systems: implement corrective measures approved by Contract Administrator. 
	.2 Major equipment/systems: if evaluation report concludes that damage is minor, implement corrective measures approved by Contract Administrator. 
	.3 If evaluation report concludes that major damage has occurred Engineer shall reject equipment. 
	.1 Rejected equipment to be removed from site and replaced with new. 
	.2 Subject new equipment/systems to specified start-up procedures. 



	1.13 START-UP DOCUMENTATION 
	.1 Assemble start-up documentation and submit to Contract Administrator for approval before commencement of commissioning. 
	.2 Start-up documentation to include: 
	.1 Factory and on-site test certificates for specified equipment. 
	.2 Pre-start-up inspection reports. 
	.3 Signed installation/start-up check lists. 
	.4 Start-up reports, 
	.5 Step-by-step description of complete start-up procedures, to permit Engineer to repeat start-up at any time. 


	1.14 OPERATION AND MAINTENANCE OF EQUIPMENT AND SYSTEMS 
	.1 After start-up, operate and maintain equipment and systems as directed by equipment/system manufacturer. 
	.2 With assistance of manufacturer develop written maintenance program and submit to Contract Administrator for approval before implementation. 
	.3 Operate and maintain systems for length of time required for commissioning to be completed. 

	1.15 TEST RESULTS 
	.1 If start-up, testing and/or PV produce unacceptable results, repair, replace or repeat specified starting and/or PV procedures until acceptable results are achieved. 
	.2 Provide manpower and materials, assume costs for re-commissioning. 

	1.16 START OF COMMISSIONING 
	.1 Notify Contract Administrator at least 10 days prior to start of Cx. 
	.2 Start Cx after elements of building affecting start-up and performance verification of systems have been completed. 

	1.17 INSTRUMENTS / EQUIPMENT 
	.1 Submit to Engineer for review and approval: 
	.1 Complete list of instruments proposed to be used. 
	.2 Listed data including, serial number, current calibration certificate, calibration date, calibration expiry date and calibration accuracy. 

	.2 Provide the following equipment as required: 
	.1 2-way radios. 
	.2 Ladders. 
	.3 Equipment as required to complete work. 


	1.18 COMMISSIONING PERFORMANCE VERIFICATION 
	.1 Carry out Cx: 
	.1 Under accepted simulated operating conditions, over entire operating range, in all modes. 
	.2 On independent systems and interacting systems. 

	.2 Cx procedures to be repeatable and reported results are to be verifiable. 
	.3 Follow equipment manufacturer's operating instructions. 

	1.19 WITNESSING COMMISSIONING 
	.1 Engineer to witness activities and verify results. 

	1.20 SUNDRY CHECKS AND ADJUSTMENTS 
	.1 Make adjustments and changes which become apparent as Cx proceeds. 
	.2 Perform static and operational checks as applicable and as required. 

	1.21 DEFICIENCIES, FAULTS, DEFECTS 
	.1 Correct deficiencies found during start-up and Cx to satisfaction Engineer. 
	.2 Report problems, faults or defects affecting Cx to Engineer in writing.  Stop Cx until problems are rectified. Proceed with written approval from Engineer. 

	1.22 COMPLETION OF COMMISSIONING 
	.1 Upon completion of Cx leave systems in normal operating mode. 
	.2 Except for warranty and seasonal verification activities specified in Cx specifications, complete Cx prior to issuance of Interim Certificate of Completion. 
	.3 Cx to be considered complete when contract Cx deliverables have been submitted and accepted by Engineer. 

	1.23 ACTIVITIES UPON COMPLETION OF COMMISSIONING 
	.1 When changes are made to baseline components or system settings established during Cx process, provide updated Cx form for affected item. 

	1.24 TRAINING 
	.1 In accordance with Section 01 91 41 - Commissioning (Cx) - Training. 

	1.25 MAINTENANCE MATERIALS, SPARE PARTS, SPECIAL TOOLS 
	.1 Supply, deliver, and document maintenance materials, spare parts, and special tools as specified in contract. 

	1.26 OCCUPANCY 
	.1 Cooperate fully with Engineer during stages of acceptance and occupancy of facility. 

	1.27 INSTALLED INSTRUMENTATION 
	.1 Use instruments installed under Contract for TAB and PV if: 
	.1 Accuracy complies with these specifications. 
	.2 Calibration certificates have been deposited with Engineer. 

	.2 Calibrated EMCS sensors may be used to obtain performance data provided that sensor calibration has been completed and accepted. 

	1.28 PERFORMANCE VERIFICATION TOLERANCES 
	.1 Application tolerances: 
	.1 Specified range of acceptable deviations of measured values from specified values or specified design criteria.  Except for special areas, to be within +/- 5% of specified values. 

	.2 Instrument accuracy tolerances: 
	.1 To be of higher order of magnitude than equipment or system being tested. 

	.3 Measurement tolerances during verification: 
	.1 Unless otherwise specified actual values to be within +/- 2 % of recorded values. 


	1.29 CITY'S PERFORMANCE TESTING 
	.1 Performance testing of equipment or system by Engineer will not relieve Contractor from compliance with specified start-up and testing procedures. 

	Part 2 Products 
	2.1 NOT USED 
	.1 Not Used. 


	Part 3 Execution 
	3.1 NOT USED 
	.1 Not Used. 
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	Part 1 General 
	1.1 SUMMARY 
	.1 Section Includes: 
	.1 This Section specifies roles and responsibilities of Commissioning Training. 

	.2 Related Sections: 
	.1 Section 22 
	.2 Section 23 
	.3 Section 26 
	.4 Section 33 


	1.2 TRAINEES 
	.1 Trainees: personnel selected for operating and maintaining this facility. Includes Facility Supervisor, process operators, maintenance staff, and technical specialists as required. 
	.2 Trainees will be available for training during later stages of construction for purposes of familiarization with systems. 

	1.3 INSTRUCTORS 
	.1 Contract Administrator will provide: 
	.1 Descriptions of systems. 
	.2 Instruction on design philosophy, design criteria, and design intent. 

	.2 Contractor and certified factory-trained manufacturers' personnel: to provide instruction on the following: 
	.1 Start-Up, operation, shut-down of equipment, components and systems. 
	.2 Control features, reasons for, results of, implications on associated systems of, adjustment of set points of control and safety devices. 
	.3 Instructions on servicing, maintenance and adjustment of systems, equipment and components. 

	.3 Contractor and equipment manufacturer to provide instruction on: 
	.1 Start-up, operation, maintenance and shut-down of equipment they have certified installation, started up and carried out performance verification (PV) tests. 


	1.4 TRAINING OBJECTIVES 
	.1 Training to be detailed and duration to ensure: 
	.1 Safe, reliable, cost-effective, energy-efficient operation of systems in normal and emergency modes under all conditions. 
	.2 Effective on-going inspection, measurements of system performance. 
	.3 Proper preventive maintenance, diagnosis and trouble-shooting. 
	.4 Ability to update documentation. 
	.5 Ability to operate equipment and systems under emergency conditions until appropriate qualified assistance arrives. 


	1.5 TRAINING MATERIALS 
	.1 Instructors to be responsible for content and quality. 
	.2 Training materials to include: 
	.1 "Record Drawing" Contract Documents. 
	.2 Operating Manual. 
	.3 Maintenance Manual. 
	.4 Management Manual. 
	.5 TAB and PV Reports. 

	.3 Training materials to be in a format that permits future training procedures to same degree of detail. 
	.4 Supplement training materials: 
	.1 Transparencies for overhead projectors. 
	.2 Multimedia presentations. 
	.3 Manufacturer's training videos. 
	.4 Equipment models. 


	1.6 SCHEDULING 
	.1 Include in Commissioning Schedule time for training.   
	.2 Coordinate scheduled times with the Contract Administrator and the City. 
	.3 Provide four (4) separate training sessions 
	.4 The scheduled times are to be approved by the City of Winnipeg NEWPCC and SEWPCC facilities. 
	.5 Provide a commissioning schedule the Contract Administrator at least one month prior to the training. 
	.6 Deliver training during regular working hours, training sessions to be 3 hours in length or as stated elsewhere. 
	.7 Training to be completed prior to acceptance of facility. 

	1.7 RESPONSIBILITIES 
	.1 Be responsible for: 
	.1 Implementation of training activities, 
	.2 Coordination among instructors, 
	.3 Quality of training, training materials, 
	.4 Coordinating schedule with Contract Administrator and City. 

	.2 Contract Administrator and City will evaluate training and materials. 
	.3 Upon completion of training, provide written report, signed by Instructors, witnessed by Contract Administrator. 
	.1 Report to include the names of the attendees. 

	.4 The Contract Administrator will arrange the videotaping of the training session. 

	1.8 TRAINING CONTENT 
	.1 Training to include demonstrations by Instructors using the installed equipment and systems. 
	.2 Content includes: 
	.1 Review of facility and occupancy profile. 
	.2 Functional requirements. 
	.3 System philosophy, limitations of systems and emergency procedures. 
	.4 Review of system layout, equipment, components and controls. 
	.5 Equipment and system start-up, operation, monitoring, servicing, maintenance and shut-down procedures. 
	.6 System operating sequences, including step-by-step directions for starting up, shut-down, operation of valves, dampers, switches, adjustment of control settings and emergency procedures. 
	.7 Maintenance and servicing. 
	.8 Trouble-shooting diagnosis. 
	.9 Inter-Action among systems during integrated operation. 
	.10 Review of O&M documentation. 

	.3 Provide specialized training as specified in relevant Technical Sections of the construction specifications. 

	1.9 VIDEO-BASED TRAINING 
	.1 Provide manufacturer's videotapes used as training tool to the Contract Administrator for review.   
	.2 The Contract Administrator will be videotaping the commissioning and training sessions. 
	.3 The Contractor shall cooperate and coordinate the documenting and the videotaping of the training session with the Contract Administrator.  
	.4 On-Site training videos: 
	.1 Contractor to cooperate with the Contract Administrator and the videographer during the videoing sessions. 
	.2 To be performed after systems are fully commissioned. 
	.3 Organize into several short modules to permit incorporation of changes. 

	 

	Part 2 Products 
	2.1 NOT USED 
	.1 Not Used. 


	Part 3 Execution 
	3.1 NOT USED 
	.1 Not Used. 
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	.1 National Fire Protection Association NFPA 10 - Standard for Portable Fire Extinguishers. 
	.2  Underwriters’ Laboratories Canada CAN/ULC-S508 - Rating and Fire Testing of Fire Extinguishers and Class"D" Extinguishing Media. 
	.1 Fire protection equipment and installation shall be approved by local Fire Commissioner. 
	.2 Equipment and installation shall meet the requirements of NFPA 10 Portable Fire Extinguishers. 
	.1 Submit shop drawings in accordance with E4. 
	.2 Submit shop drawings with Material Safety Data Sheets (MSDS) for each chemical used in the Fire Extinguishers. 
	.1 National, Flag, Kidde, CFH. 
	.1  Multi-Purpose Dry Chemical:  Pressurized with hose and shut-off nozzle or integral shut-off nozzle and mounting brackets 4.5 kg capacity rating 4A:60BC. 
	.1 Fire Extinguisher Cabinet:  Surface type 16 gauge steel construction with 12 gauge fully opening door in adjustable frame, 5 mm (1/5 in) glass full panel door, approved latching device, primed and painted red. 
	.1 Fire extinguishers shall be securely on a hanger intended for the extinguisher or in the bracket supplied by the extinguisher manufacturer. 
	.2 Secure brackets and cabinets rigidly in place as follows: 
	.1 Hollow masonry units and stud walls: toggle bolts drilled into cell/wall cavity. 
	.2 Solid masonry or concrete: bolt with metal expansion sleeve or expansion anchor set into drilled hole. 
	.3 Fire extinguishers having a gross weight not exceeding 40 lb (18.14 kg) shall be installed so that the top of the fire extinguisher is not more than 1.53 m (5 ft) above the floor. 
	.4 Fire extinguishers having a gross weight greater than 40 lb (18.14 kg) (except wheeled types) shall be installed so that the top of the fire extinguisher is not more than 1.07 m (3 1/2 ft) above the floor. 
	.5 In no case shall the clearance between the bottom of the fire extinguisher and the floor be less than 100 mm (4 in). 
	.6 Fire extinguishers shall be conspicuously and clearly marked using arrows and signs. 
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	.1 This section applies to all sections of Section 21, 22, 23 and Comply with all requirements of other discipline’s specifications. 
	.2 Provide complete, fully tested and operational mechanical systems to meet requirements described herein and in complete accord with applicable codes and ordinances to their latest edition include provincial, municipal, bylaws and authorities having jurisdiction. In the event of conflict between contract documents and Codes, the more stringent requirement shall be adhered to at no additional cost. 
	.3 Obtain all permits and pay for all applicable fees and charges, including inspection charges by the authorities that issue the permits.  Arrange and coordinate all related inspections to provide certificates. 
	.4 Contract documents of the Specifications and Drawings are generally diagrammatic and approximately to scale unless detailed otherwise.  They establish scope, material and installation quality and are not detailed installation instructions. 
	.5 Follow manufacturer's recommended installation details and procedures for equipment, supplemented by requirements of Contract Documents.  Provide adequate access space for maintenance and service. 
	.6 Install material and equipment generally in locations and routes shown, close to building structure with minimum interference with other services or free space.  Remove and replace improperly installed equipment as determined by the Contract Administrator. 
	.7 Connect to equipment specified in other Sections and to equipment supplied and installed by other Contractors.  Uncrate equipment, assemble, move in place and install complete; start-up and test.   
	.1 Unless specified otherwise the City shall be responsible for all routine maintenance requirements as required in the manufacturers instructions after substantial performance. 
	.1 Cooperate and coordinate with other trades on the project. 
	.2 Make reference to electrical, mechanical, structural and architectural drawings when setting out work. Consult with respective traders in setting out locations for ductwork, equipment, and piping, so that conflicts are avoided and symmetrical even spacing is maintained. Jointly work out all conflicts on site before fabricating or installing any materials or equipment. 
	.3 Where dimensional details are required, work with the applicable architectural and structural drawings. 
	.1 Materials and equipment installed shall be new, full weight and of quality specified.  Use same brand or manufacturer and model for each specific application. 
	.2 Each major component of equipment shall bear manufacturer's name, address, catalog and serial number in a conspicuous place. 
	.3 Replace materials or workmanship below specified quality and relocate work wrongly placed to satisfaction of the Contract Administrator and at no cost to the City. 
	.4 Install materials and equipment in a quality manner providing good workmanship by competent tradesmen. 
	.1 Packing, shipping, handling and unloading in accordance with manufacturer's written instructions. 
	.1 Make known in writing to the Contract Administrator ten (10) days prior to the tender closing date any materials specified that are required to complete the work which are not currently available or will not be available for use as called for herein.  Failing to do so, it will be assumed that the most expensive alternate has been included in the tender price. 
	.1 All units in this Section are expressed in SI units. Soft metric conversions are used throughout. 
	.2 Submit all shop drawings and maintenance manuals in SI units. 
	.3 On all submittals use the same SI units as stated in the specification. 
	.4 Equivalent Nominal Diameters of Pipes - Metric and Imperial 
	.1 Where pipes are specified with metric dimensions and only Imperial sized pipes are available, provide equivalent nominal Imperial sized pipe as indicated in the table, and provide adapters to ensure compatible connections to all metric sized fittings, equipment and piping. 
	.2 When CSA approved SI Metric pipes are available and are provided, the contractor shall provide adapters to ensure compatible connections between the SI Metric pipes and all new and existing pipes, fittings, and equipment. 
	.3 Record accurately on "as-constructed" drawings the type of pipe (i.e., Metric or Imperial) installed. 

	EQUIVALENT NOMINAL DIAMETERS OF PIPES 
	.5 Metric Duct Sizes 
	.1 The metric duct sizes are expressed as 25 mm = 1 inch. 

	.1 Drawings and specifications are complementary each to the other, and what is called for by one shall be binding as if called for by both. 
	.2 Should any discrepancy appear between drawings and specifications which leaves the Contractor in doubt as to the true intent and meaning of the plans and specifications, obtain a ruling from the Contract Administrator in writing or by Addendum, before submitting tender.  If this is not done, it will be assumed that the most expensive alternate has been included. 
	.3 Prior to construction start, examine all contract documents, including all drawings and specifications, and work of other trades to ensure that work can be satisfactorily carried out without changes to building. 
	.1 Submit shop drawings in accordance with E4. 
	.1 Provide access doors for maintenance or adjustment purposes for all mechanical system components including: 
	.1 Valves 
	.1 Volume and splitter dampers 
	.2 Fire dampers 
	.3 Cleanouts and traps 
	.4 Controls, coils and terminal units 
	.5 Expansion joints 
	.6 Filters 
	.7 Strainers 


	.2 Steel frame access panel with stainless steel piano-type hinge, channel reinforced steel door panel, three "Symmons" fasteners per door.  Door panel recessed to receive ceiling or wall material to give finished appearance showing only hinge and fasteners.  Provide acoustic gasket between door panel perimeter and steel frame.  Rated access doors shall be UL-listed. 
	.3 Sizes to be 200 mm x 200 mm for cleanout, 300 mm x 300 mm for hand 600 mm x 600 mm for body access minimum. 
	.4 Provide ULC-listed fire rated access doors installed in rated wall and ceilings. 
	.1 Fire-stop all pipe, duct, conduit and wire penetrations through floors and walls, designated as fire and/or smoke separations. The contractor is required to coordinate with the architectural drawings to contractual rated wall types and installation details. 
	.2 Fire-stopping materials to meet CAN/ULC-S115.  Acceptable Materials: "Tremco" or "National Firestopping". 
	.3 Preparation of surfaces and installation of fire-stopping materials shall be carried out as per manufacturer's instructions. 
	.1 Provide escutcheon and plates on piping and ductwork passing through finished walls, floors and ceilings. 
	.2 Escutcheons shall be split type, stainless or chrome plated steel. 
	.1 Refer to General Conditions and Supplementary Conditions. 
	.2 Prior to application for a "Certificate of Substantial Performance" of the work, the contractor shall certify the following in writing to the Contract Administrator: 
	.1 The systems are installed and suitable for operation for the purpose intended. 
	.1 All equipment within mechanical rooms is installed. 
	.2 All pumps and equipment are installed and electrical connections made. 
	.3 All contractor system start-up and test sheets have been completed and submitted for review. 
	.4 All thermal insulation is installed. 
	.5 All static pressure tests are complete. 
	.6 All access doors are suitably located, and equipment easily accessible including plumbing cleanouts. 
	.7 All piping is installed, painted and clearly identified complete with flow arrows. 
	.8 Systems are chemically cleaned and flushed. 
	.9 All equipment is checked for operation, alignment amperage draw and rotation. 
	.10 All equipment is lubricated as per manufacturer's data. 
	.11 All plumbing fixtures are installed, solidly supported and in operation.  Domestic water lines are flushed and disinfected. 
	.12 All valves are tagged, terminal air boxes are identified and numbered, and all equipment identified.  Painting of equipment is completed and escutcheons are installed. 
	.13 All necessary tests and start-up procedures on equipment have been made, including those required by authorities. 
	.14 Following information has been submitted: 
	.15 Final draft of O & M Manuals. 
	.16 Final certificates from authorities having jurisdiction. 
	.17 System cleaning reports. 
	.18 Reports from manufacturer on noise and vibration control devices. 
	.19 Completed record drawings. 


	.3 Identify any systems which cannot be installed and/or placed in operation for reasons beyond the normal control of the contractors and submit a statement of the value of the remaining work required to complete the project. 
	.4 Within ten (10) days of receipt of a written application for a "Certificate of Substantial Performance", the Contract Administrator shall visit the site. 
	.5 If, after the Contract Administrator's site visit the application for a "Certificate of Substantial Performance" is not approved, the contractor shall reapply in accordance with the Contract Administrator's site visit report and pay for costs of re-inspection services. 
	.1 Protect equipment and materials in storage on site during and after installation until final acceptance.  Leave factory covers in place.  Take special precautions to prevent entry of foreign material into working parts of piping and duct systems. 
	.2 Protect equipment with polyethylene covers and crates. 
	.3 Thoroughly clean piping and equipment of dirt, cuttings and other foreign substances. 
	.4 Ensure that existing equipment to be turned over to the Contract Administrator or reused is carefully dismantled and not damaged or lost.  Do not reuse existing materials and equipment unless specifically indicated. 
	.1 Temporary or trial usage requested by the City of mechanical equipment supplied under contract shall not represent acceptance.  Operate and maintain all equipment and systems during trial usage. 
	.2 Repair or otherwise rectify damage caused by defective materials or workmanship during temporary or trial usage. 
	.1 Maintain liaison with the City to interrupt, re-route or connect to water, sewer, heating, or gas systems, with minimum interruption of services. 
	.2 Contractor shall confirm all elevations and locations of existing services prior to and during excavation. 
	.3 Contractor shall provide Contract Administrator with as-constructed of site services.  As- constructed to be dimensioned to grid lines or building exterior walls. 
	.1 Supply mechanical equipment complete with electrical motors.  Provide a complete listing of all motors required on the project within twenty (20) days of contract award.  List K.W. Voltage, Phasing, efficiency etc.  Provide list to Contract Administrator and Electrical Contractor for review. 
	.2 Provide motors designed, manufactured, and tested in accordance with the latest edition of the following codes and standards:  NEMA, EEMAC, CSA, CEC Part 1, IEEE and ANSI.  All motors to be CSA labeled.  All motors to be approved for use in the designated area classification by the Authority having Jurisdiction.  
	.3 Unless specified otherwise, provide motors for full voltage starting, EEMAC Design B.  Motors driving high torque or high inertia loads may be EEMAC design C or D. 
	.4 Provide motors rated for continuous duty with 1.15 service factor unless specified otherwise in the driven equipment specifications.  Provide all motors with thermal overload protection.  Motors 30 kW and larger shall have thermistor protection. 
	.5 Provide motors with complete nameplate data. 
	.6 Provide motors with grease or oil lubricated anti-friction type ball or roller bearings. 
	.7 Provide motors designed with Class B insulation use Class F insulation for totally enclosed motors and motors fed from variable frequency drives. 
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	Part 1 General 
	1.1 SUMMARY 
	.1 Electrical motors, drives and guards for mechanical equipment and systems. 
	.2 Supplier and installer responsibility indicated in Motor, Control and Equipment Schedule on electrical drawings and mechanical drawings. 
	.3 Control wiring and conduit is specified in Section 26 except for conduit, wiring and connections below 50 V which are related to control systems specified in Section 22 and 23. Refer to Section 26 for quality of materials and workmanship. 

	1.2 RELATED SECTIONS 
	.1 Entire Specification – All areas of common work. 
	.2 This section applies to Section 21, 22, 23. 

	1.3 REFERENCES 
	.1 American Society of Heating, Refrigeration and Air-Conditioning Engineers (ASHRAE) 
	.1 ASHRAE 90.1-2004, Energy Standard for Buildings Except Low-Rise Residential Buildings (IESNA cosponsored; ANSI approved; Continuous Maintenance Standard). 

	.2 Electrical Equipment Manufacturers' Association Council (EEMAC) 

	1.4 STANDARDS 
	.1 Refer to item 1.17 in Section 22 05 01. 

	1.5 SHOP DRAWINGS 
	.1 Submit shop drawings in accordance with E4.  
	.2 Submit shop drawings indicating motor manufacturer, frame size, voltage, full load amps, insulation class, motor grade, and dimensions. 
	.3 Submit manufacturer’s recommended maintenance tasks for a one year period, based on application of the motor.  Include maintenance schedules and lubrication products. 
	.4 Submit a copy of typical Warranty Certificate. 

	1.6 ELECTRICAL REQUIREMENTS 
	.1 Voltage and Frequency 
	.2 Operating Characteristics 
	.1 Torques 
	.2 Currents 
	.3 Efficiency 
	.4 Power Factor 

	.3 Insulation 
	.1 Standard motors shall have a full Class F non-hygroscopic insulation system. 
	.2 Standard motors shall be dipped and baked in polyester varnish to consolidate the winding. 


	1.7 MECHANICAL CONSTRUCTION 
	.1 Frame Size 
	.1 Horsepower/frame relationship shall conform to the latest NEMA standard for T-frame motors. 
	.2 Motors covered by this specification will be 143T-449T frame sizes. 

	.2 Motor Type 
	.1 TEFC Totally Enclosed Fan Cooled:  The motor shall be designed so as to prevent the free exchange of air between the inside and outside of the motor housing.  An integral fan shall be provided to direct cooling air over the exterior surface of the frame.  The fan shall be one piece constructed of a corrosion-resistant material.  The fan covers shall be constructed of pressed steel for frames 140T-400T and of Cast iron for 440T frames.  The motor frame and end brackets shall be cast iron construction and shall have a stainless steel nameplate.  Two drains shall be provided in the lowest point in the frame. 

	.3 Bearings 
	.1 All motors shall have anti-friction bearings, sized for L-10 life of at least 50,000 hours under minimum V belt heave sizes for maximum loading conditions (see NEMA Standard MG1-14.41 Table 14-1) or 150,000 hours L-10 life for a direct connected load. 
	.2 Bearings shall be double-shielded, vacuum degassed steel ball bearings selected for electric motor service. 
	.3 Bearing housings shall be re-greasable with provisions for purging old grease. 
	.4 Bearings shall be lubricated with a premium moisture resistant grease of a temperature range of -29(C (-20(F) to + 149(C (300(F). 
	.5 Cast iron inner bearing caps. 
	.6 All fasteners and motor hardware shall be stainless steel. 
	.7 Conduit box shall be cast iron, diagonally split and rotatable in 90 degree increments. 
	.1 Four (4) hex head bolts shall be used to secure conduit box to frame. 
	.2 Four (4) hex head bolts shall be used for the conduit box cover. 

	.8 External hardware shall be stainless steel to resist corrosion. 
	.9 External full gloss epoxy enamel paint shall withstand industrial environments. 
	.10 Nameplates shall be of stainless steel and stamped per NEMA Standard MG1-10.40.  Nameplate information shall include the nominal efficiency value per standard MG1-12.54.2. 


	Part 2 Products 
	2.1 ACCEPTABLE MANUFACTURERS 
	.1 General Electric, US Motor, Baldor Century E Plus (VAV), Reliance XE 
	.2 Siemens PE-21, Westinghouse Optim HE, Marathon. 

	2.2 TESTING 
	.1 Production Tests:  Each motor shall receive a routine commercial test per NEMA MG-1.12.  Prototype test reports shall be for each rating. 
	.2 Sound Level:  The noise level of each motor shall comply with NEMA MG-1.12.49. 
	.3 Vibration Level:  The vibration level of each motor shall not exceed those values listed in NEMA MG-1.12.05. 


	Part 3 Execution 
	.1 Not Applicable. 
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	.1 Entire Specification – All areas of common work. 
	.2 This section applies to Section 21, 22, 23. 
	.1 American Society of Mechanical Engineers (ASME). 
	.1 ASME B40.100-2005, Pressure Gauges and Gauge Attachments. 
	.2 ASME B40.200-2008, Thermometers, Direct Reading and Remote Reading. 
	.2 Canadian General Standards Board (CGSB). 
	.1 CAN/CGSB 14.4-M88, Thermometers, Liquid-in-Glass, Self Indicating, Commercial/Industrial Type. 
	.2 CAN/CGSB 14.5-M88, Thermometers, Bimetallic, Self-Indicating, Commercial/Industrial Type. 

	.1 Submit shop drawings in accordance with E4. 
	.2 Submit data sheets on thermometers and pressure gauges indicating service, and temperature or pressure ranges, to the Contract Administrator for review. 
	.3 Submit list of all meters, including location, service, flow and corresponding reading for flow. 
	.1 Thermometers:   Marsh, Weksler, Trerice, Ashcroft,  
	.2 Pressure gauges:  Marsh, Trerice, Ashcroft, Weksler. 
	.3 Static pressure gauges:  Dwyer, Magnehelic 
	.4 Positive displacement meters; Neptune, Rockwell, Badger 
	.5 Flow Meters:   Gerand, Preso 
	.1 Dial Thermometers: 75 mm diameter dial in drawn stainless steel case, bimetallic helix actuated, brass separable socket of flange and bushing, glass cover, adjustable pointer. 
	.1 Fitting to allow a 3 mm (12 gauge) O.D. plug-in gauge to measure temperature or pressure. 
	.1 Maximum pressure:  3450 kPa (500 psi). 
	.2 Maximum temperature:  135°C (275(F). 

	.2 Fitting constructed of: 
	.1 6 mm (¼”) NPT stainless steel body with hex head screw cap and gasket. 
	.2 Protective screw cap to have retaining strap. 
	.3 Two self-closing valves constructed of nordel. 

	.3 Test kit including the following: 
	.1 One 65 mm (2½”) diameter pressure gauge with 3 mm (12gauge) O.D. plug-in stem. 
	.2 Two 45 mm (1¾”) diameter temperature gauges with 3 mm (12 gauge) O.D. x 125 mm (5”) plug-in stem, range 0 to 110°C (-32 to 230°F). 
	.3 All above in protective carrying case with operating instructions. 

	.4 Installation: 
	.1 Install pressure/temperature taps into threaded pipe nipples welded to wall of pipe.  Locate fittings in accessible spaces. 
	.2 Provide one pressure/temperature taps test kit. 

	.1 100 mm (4”) diameter, drawn stainless steel case, phosphor bronze bourdon tube, brass movement, extruded brass socket, 1% midscale accuracy, front calibration adjustment, black figures on white background.  Pressure gauges shall be liquid filled with ½% accuracy in locations subject to vibration (on pumps, air handling units, and chillers), and 1% accuracy in all other locations.  Provide needle valve and syphon for steam service, pulsating damper and ball valve for water service. 
	.1 Dial Gauge:  100 mm (4”) dial, diaphragm actuated, suitable for positive, negative, or differential pressure measurement. Accuracy within ±2% of full scale, complete with static pressure tips and mounting accessories. 
	.2 Inclined Vertical Manometer:  molded plastic manometer, accuracy within ±3% of full scale, suitable for positive, negative or differential pressure measurement, complete with static pressure tips, and mounting accessories. 
	.1 Rotating disc measuring chamber, disc material to suit fluid encountered, odometer-type direct reading totalizer counter with 6 numerical wheels for cumulative readings. 
	.1 Provide calibrated venturi flow meter elements where shown on drawings. 
	.2 Each venturi element shall be complete with safety shut-off valves and quick coupling connections.  A permanent metal tag shall be attached with a chain showing designed flow rates, meter readings for designed flow rates, metered fluid, line size and tag number. 
	.3 Supplier to select flow meters to provide mid-range reading on portable meter specified below.  Flow meters selected with readings less than 25% of full scale will not be accepted. 
	.4 Liquid Service: 
	.5 Accuracy of flow measuring elements shall be ±1%.  Permanent head loss not to exceed 10% of differential pressure reading. 
	.6 Venturis are required to be selected to provide a pressure differential of not less than 375 mm W.G (15” WG). and not more than 1125 mm W.G (45” WG). 
	.7 Provide a portable meter set of dry diaphragm type with a round 150 mm (6” ) diameter dial.  Meter range shall be 0 - 2540 mm W.G. (0-100” WG) with a 270° dial.  All wetted parts shall be of copper construction.  Meter shall include pulsation damper, equalizing valve, 2-bleed valves, master chart for direct conversion of meter readings to metric engineering units, rust proof carrying case, two 3-m (10’-0”) each rubber test hoses with brass quick connect valves to venturi element. 
	.1 Install positive displacement meters with isolating valves.  Provide valved bypass for liquid service meters. 
	.2 Install flow meters in uninterrupted straight pipe, minimum 2 pipe diameters downstream and 5 pipe diameters upstream, or according to manufacturers recommendations. 
	.3 Provide one pressure gauge per pump installing taps before strainers and on suction and discharge of pump.  Pipe to gauge. 
	.4 Select gauges so that normal operating point is approximately mid-point of instrument range. 
	.5 On pipes 65 mm (2½”) and smaller, place well in tee used in lieu of an elbow to accommodate well. 
	.1 Thermometers: 
	.1 Supply and return headers of central equipment 
	.2 Boilers, inlet and outlet 
	.3 Heating coils, inlet and outlet 
	.4 And where shown on drawings. 

	.2 Pressure/Temperature Taps: 
	.1 All control sensor tapings 
	.2 Major coils, inlet and outlet 
	.3 Where shown on drawings 

	.3 Pressure Gauges: 
	.1 Pumps 
	.2 Expansion Tanks 
	.3 Pressure Tanks 
	.4 Domestic Cold Water to Standpipe and/or Sprinkler 
	.5 Leaving side of automatic make-up valves 
	.6 Leaving side of pressure reducing valves 
	.7 And where shown on drawings 

	.4 Static Pressure Gauges: 
	.1 Across built-up filter banks 
	.2 Across unitary filter sections 
	.3 Across supply and return fans 
	.4 Where shown on drawings 

	.5 Positive Displacement Meter: 
	.1 Domestic Cold Water 
	.2 Heating System Make-up 
	.3 And where shown on drawings. 

	.6 Flow Meters: 
	.1 Where shown on drawings 
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	.1 Entire Specification – All areas of common work. 
	.2 This section applies to Section 21, 22, 23. 
	.1 Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS). 
	.1 MSS SP-25-1998, Standard Marking System for Valves, Fittings, Flanges and Unions. 
	.2 MSS SP-80-2003, Bronze Gate Globe, Angle and Check Valves. 
	.3 MSS SP-110-1996, Ball Valves, Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends. 
	.1 Provide valves of the same type by the same manufacturer throughout. 
	.2 Provide valves with manufacturer's name and pressure rating clearly marked on outside of body. 
	.3 All valves shall meet the requirements of the Manufacturers Standardization Society, Standard Practice standards, latest edition.   
	.4 Ball valves to be ULC listed, SP. 110 Standard. 
	.1 Submit shop drawings in accordance with E4. 
	.1 Products shall be product of manufacturer regularly engaged in production of such units who issues complete catalogue data on such products. 
	.1 Angle Valves:   Jenkins, Crane, Toyo, Kitz,Dahl  
	.2 Swing Check Valves:  Jenkins, Crane, Kitz, Mueller SPX, Victaulic 
	.3 Silent Check Valves:  Val-Matic, APCO, Stream Flo, Mueller SPX 
	.4 Ball Valves;   Jenkins, Crane, Toyo, Kitz, MAS 
	.5 Drain Valves:   Dahl, Crane, Jenkins, Toyo, Kitz, Hammond  
	.6 Strainers:   Jenkins, Crane, Kitz, Mueller SPX, Victaulic 
	.1 Ball Valves up to 50 mm (2”):  2 piece stainless steel bodies, full port, chrome plated, solid bronze ball, threaded or solder ends, TFE seat and packing.  4134 kPa (600 psi) non shock WOG rating.  Jenkins Figure 901J, Toyo #5044A, Toyo #5049A, Kitz #58, Kitz #59. 
	.2 Swing Check Valves up to 50 mm (2”):  Stainless steel body screw-in cap, renewable no. 125 composition disc, threaded ends 860 kPa (125 psi) steam.  Jenkins Figure 4475J, Toyo #236T. 
	.3 Silent Check Valves for Pump Discharge: 
	.1 Up to 50 mm (2”):  Stainless steel body, SS stem, 316 SS spring, Teflon disc and seat ring, 430 SS seat screw, threaded ends.  1380 kPa (200 psi) water.  Val Matic VM S1400. 
	.2 65 mm and over: Wafer style, Stainless steel body, 316 SS seat, plug, spring and bushing.  ANSI Class 125.  Val Matic, Series 1400. 

	.4 Drain Valves: 
	.1 Drain Valves up to 50 mm (2”):  Stainless steel body, brass cap, stem, and ball.  Teflon stem seals and Teflon seat.  Hose thread end.  Working pressure 1725 kPa (250 psi) at 121(C (250(F).  Dahl 50.430, Jenkins Fig 901CJ, Toyo #5046, Kitz #68AC. 

	.1 Valves to be used in the hot water section of the system shall be exactly as specified in the cold water section with one exception, that all composition disc valves shall be fitted with discs suitable for hot water, rated for 2756 kPa (400 psi) at 94(C (200(F). 
	.1 Provide suitable hand wheels for gate, globe or angle, radiation and drain valves and inside hose bibbs. 
	.2 Provide one plug cock wrench for every ten plug cocks sized 50 mm and smaller, minimum of one.  Provide each plug cock sized 65 mm and larger with a wrench, with set screw. 
	.3 Provide valves larger than 100 mm located more than 2,100 mm from floor in equipment rooms with chain operated sheaves.  Extend chains to 1,500 mm above floor and hook to clips to arrange to clear walking aisles. 
	.1 Suitable for throttling.  All metal parts non-ferrous, die cast non porous copper alloy. Flow measuring accuracy ±2%.  Positive shut-off, drain connection with cap.  Memory balancing feature.  Fittings for connection of portable differential pressure meter.   
	.2 Body and Bonnet: Brass alloy CW617. 
	.3 Stem and Disc: Brass alloy B16. 
	.4 Elastomers: EPDM. 
	.5 Handwheel: Reinforced nylon ABS. 
	.6 Y-pattern and equal percentage globe-style with three functions: 
	.1 Precise flow measurement. 
	.2 Precision flow balancing. 
	.3 Positive drip-tight shut-off. 

	.7 Maximum working pressure: 2070 kPa. 
	.8 Standard acceptance: Armstrong, Bell & Gossett circuit setter. 
	.1 Minimum 700 kPa, Y type with 20 mesh, monel, bronze or stainless steel removable screen. 
	.2 50 mm and under, bronze body, screwed ends with 0.75 mm (22 gauge) stainless steel perforated screen and  brass cap. 
	.3 65 mm and over, cast iron body, flanged ends, with 1 mm (20 ga) stainless steel perforated screen and bolted cap. 
	.4 Size 125 mm and larger: Flanged iron body, Y pattern with 3 mm (11 ga) stainless steel perforated screen. 
	.5 Screen free area shall be minimum three times area of inlet pipe. 
	.1 Install valves with stem upright or horizontal, not inverted. 
	.2 Install valves for shut-off and isolating service, to isolate all equipment, parts of systems, or vertical risers. 
	.3 Use memory balancing valves in domestic hot water recirculating systems. 
	.4 Provide drain valves at main shut-off valves, low points of piping and apparatus and terminal units. 
	.5 Size drain lines and drain valves equal to size of apparatus drain connection. 
	.6 For pipe sizes 20 mm (¾”) and over, minimum drain size to be 20 mm (¾”). 
	.7 Provide hose thread connection with cap and chain for 20 mm (¾”) drain valves located in ceiling and public areas. 
	.8 Provide male NPT nipples with threaded pipe cap for drain sizes over 20 mm (¾”) where not piped directly to floor drains. 
	.9 Provide valved drain and hose connection off the bottom of all strainers. 
	.10 Install strainers on the inlet to all pumps.  Use temporary strainers during construction and system cleaning.  Remove temporary and install permanent strainers prior to system balancing.   
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	.1 Entire Specification – All areas of common work. 
	.2 This section applies to Section 21, 22, 23. 
	.1 Pipe supports shall meet the requirements of ANSI B31.1 Power Piping. 
	.2 Duct hangers shall follow the recommendations of the current edition of the SMACNA Duct Manuals. 
	.1 Provide hangers and supports to secure equipment in place, prevent vibration, maintain grade, and provide for expansion and contraction. 
	.2 Install supports of strength and rigidity to suit loading without unduly stressing building.  Locate adjacent to equipment to prevent undue stresses in piping and equipment. 
	.3 Select hangers and supports for the service and in accordance with manufacturer's recommended maximum loading.  Hangers shall have a safety factor of 5 to 1. 
	.4 Fasten hangers and supports to building structure or inserts in concrete construction. 
	.5 Provide and set sleeves or block-outs required for equipment, including openings required for placing equipment. 
	.6 Provide sleeves for all piping and ductwork penetration through walls, ceilings, floors and footings. Sleeves to be sized to allow insulation to pass through and to project through both sides of wall. 
	.7 Do not weld piping, ductwork or equipment supports to building metal decking or building structural steel supports unless prior written approval has been obtained from the Contract Administrator. 
	.8 Obtain approval prior to drilling for inserts and supports for piping system and ductwork.  Discuss and obtain approval for hanging systems and methods with Contract Administrator. 
	.9 Obtain approval prior to using percussion type fastenings. 
	.10 Use of piping, ductwork or equipment for hanger supports and use of perforated band iron, wire or chain as hangers is not permitted. 
	.1 Submit shop drawings in accordance with E4. 
	.1 Inserts shall be malleable iron or galvanized steel shell and expander plug for threaded connection with lateral adjustment, top slot for reinforcing rods, and lugs for attaching to forms. 
	.2 Size inserts to suit threaded hanger rods. 
	.1 Hangers, Pipe Sizes 15 mm (½”) to 40 mm (1½”):  Adjustable wrought steel ring. 
	.2 Hangers, Pipe Sizes 50 mm (2”) and over:  Adjustable wrought steel clevis. 
	.3 Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods.  Cast iron roll and stand for hot pipe sizes 150 mm (6”) and over.  Cup washers for hot piping below 150 mm (6”). 
	.4 Wall Support, Pipe Sizes to 75 mm (3”):  Cast iron hook. 
	.5 Wall Support, Pipe Sizes 100 mm (4”) and Over:  Welded steel bracket and wrought steel clamp, adjustable steel yoke and cast iron roll for hot pipe sizes 150 mm (6”) and over. 
	.6 Vertical Support:  Steel riser clamp. 
	.7 Floor Support, Pipe Sizes to 100 mm (4”) and All Cold Pipe Sizes:  Cast iron adjustable pipe saddle, locknut nipple, floor flange and concrete pier or steel support. 
	.8 Floor Support, Hot Pipe Sizes 125 mm (5”) and Over:  Adjustable cast iron roll and stand, steel screws and concrete pier to steel support. 
	.9 Design hangers so they cannot become disengaged by movements of supported pipe. 
	.10 Provide copper plated hangers and supports for copper piping. 
	.11 Provide galvanized hangers and supports for galvanized piping. 
	.12 Support all piping below grade and under floor slabs in 3.2 mm (10 gauge) continuous cadmium plated channel.  Support channel with cadmium plated clevis hangers and rods.  Install supports on centers as specified in 3.2.  Extend cadmium plated hanger rods 450 mm (18”) above slab rebar and bend back over rebar so as to provide a minimum of 450 mm (18”) of support in slab.  Do not stress rod when bending. 
	.1 Conform to current edition of SMACNA handbooks. 
	.1 Provide stainless steel or galvanized steel hanger rods, threaded both ends, threaded one end, or continuous threaded. 
	.1 Springs: alloy steel to ASTM A125, shot peened, magnetic particle inspected, with +/- 5% spring rate tolerance, tested for free height, spring rate, loaded height. 
	.2 Load adjustability: 15% minimum adjustability each side of calibrated load. Adjustment without special tools. Adjustments not to affect travel capabilities. Total travel to be actual travel + /- 20%. Difference between total travel and actual travel 25 mm minimum. 
	.3 Vertical movement: 13 mm minimum, 50 mm maximum, use single spring pre-compressed variable spring hangers. 
	.4 Vertical movement greater than 50 mm: use double spring pre-compressed variable spring hanger with 2 springs in series in single casing. 
	.1 Provide minimum 100 mm high concrete housekeeping pads for base-mounted equipment; size pads 50 mm larger than equipment; chamfer pad edges. 
	.2 Provide reinforced concrete housekeeping pads poured directly on structural floor slab 100 mm (4”) thick minimum, extended 100 mm (4”) minimum beyond machinery bedplates and chamfer pad edges.  Provide templates, anchor bolts and accessories required for mounting and anchoring equipment. 
	.3 Construct supports of structural steel members or steel pipe and fittings.  Brace and fasten with flanges bolted to structure. 
	.4 Provide rigid anchors for ducts and pipes immediately after vibration isolation connections to equipment unless spring hangers are specified. 
	.1 Steel Flashing:  0.5 mm (26 gauge) galvanized steel. 
	.2 Lead Flashing:  24.4 kg/m² (5 lb/ft2 sheet lead for waterproofing, 4.88 kg/m² (1 lb/ft2 sheet lead for soundproofing. 
	.3 Safes:  24.4 kg/m² (5 lb/ft2 sheet lead or 0.5 mm (26 gauge) neoprene. 
	.4 Caps:  Steel, 0.8 mm (22 gauge) minimum, 1.6 mm (16 gauge) at fire resistance structures. 
	.1 Pipes through Floors:  Form with stainless steel pipe or approved PVC sleeves. 
	.2 Pipes through Walls:  Form with stainless steel pipe. 
	.3 Size large enough to allow for movement due to expansion and to provide for continuous insulation. 
	.1 Provide modular mechanical type seals between pipes and sleeves where passing through perimeter walls below grade (basement).  These to consist of interlocking synthetic rubber links shaped to continuously fill the annular space between the pipe and sleeve when linking bolts are tightened in sequence.  Equal to "Link-seal" by Thunderline. 
	.1 Use inserts for suspending hangers from reinforced concrete slabs and sides of reinforced concrete beams wherever practicable. 
	.2 Set inserts in position in advance of concrete work. Provide reinforcement rod in concrete for inserts carrying pipe over 100 mm (4”) or ducts over 1500 mm (60”) wide. 
	.3 Where concrete slabs form finished ceiling, finish inserts flush with slab surface. 
	.4 Where inserts are omitted, drill through concrete slab from below and provide rod with recessed 100 mm (4”) minimum square steel plate and nut above slab. 
	.1 Plumbing piping: to Canadian Plumbing Code, Provincial Code and/or authority having jurisdiction. 
	.2 Fire protection: to applicable fire code. 
	.3 Flexible joint roll groove pipe: in accordance with table below, but not less than one hanger at joints. 
	.4 Support horizontal steel and copper piping as follows: 
	 
	.5 Install hangers to provide minimum 15 mm (½”) clear space between finished covering and adjacent work. 
	.6 Use oversize hangers to accommodate pipe insulation thickness.  For pipes up to 50 mm (2”) use high density rigid pipe insulation at hanger location, with an insulation protection shield.  For pipes 65 mm (2½”) and over use insulation protection saddle. 
	.7 Ensure that rod is vertical under operating conditions at equalize loads. 
	.8 Place a hanger within 300 mm (12”) of each horizontal elbow. 
	.9 Use hangers which are vertically adjustable 40 mm (1½”) minimum after piping is erected. 
	.10 Support cast iron horizontal drainage pipe near each hub and on each side of gasket and clamp joints, with 1500 mm (60”) maximum spacing between hangers. 
	.11 Support vertical piping at every other floor.  Support vertical soil pipe at each floor at hub. 
	.12 Where several pipes can be installed in parallel and at same elevation, provide multiple or trapeze hangers. 
	.13 Where practical, support riser piping independently of connected horizontal piping. 
	.1 Hanger Minimum Sizes: 
	.1 Up to 750 mm wide: 25 mm x 1.6 mm (16 ga) at 3,000 mm spacing. 
	.2 790 to 1,200 mm wide: 40 mm x 1.6 mm (16 ga) at 3,000 mm spacing. 
	.3 Over 1,200 mm wide: 40 mm x 1.6 mm (16 ga) at 2,400 mm spacing. 
	.2 Horizontal Duct on Wall Supports Minimum Sizes: 
	.1 Up to 450 mm wide: 40 mm x 1.6 mm (16 ga) or 25 x 25 x 3 mm (11 ga) at 2,400 mm spacing. 
	.2 475 mm to 1,000 mm wide: 40 mm x 40 mm x 3 mm (11 ga) at 1200 mm spacing. 

	.3 Vertical Duct on Wall Supports Minimum Sizes at 3600 mm spacing: 
	.1 Up to 600 mm wide: 40 mm x 1.6 mm (16 ga). 
	.2 625 mm to 900 mm wide: 25 mm x 25 mm x 3 mm (11 ga). 
	.3 925 mm to 1,200 mm wide: 30 mm x 30 mm x 3 mm (11 ga). 
	.4 Over 1,200 mm wide: 50 mm x 50 mm x 3 mm (11 ga). 

	.4 Vertical Duct Floor Supports Minimum Sizes, Riveted or Screwed to Ducts: 
	.1 Up to 1,500 mm wide: 40 mm x 40 mm x 3 mm (11 ga). 
	.2 Over 1,500 mm wide: 50 mm x 50 mm x 3 mm (11 ga). 

	.1 Flash and counterflash where mechanical equipment passes through weather or waterproofed walls, floors and roofs. 
	.2 Flash vent and soil pipes projecting 75 mm (3”) minimum above finished roof surface with lead worked 25 mm (1”) minimum into hub, 200 mm (8”) minimum clear on sides with minimum 600 mm (24”) x 600 mm (24”) sheet size.  For pipes through outside walls, turn flange back into wall and caulk. 
	.3 Flash floor drains over finished areas with lead 250 mm (10”) clear on sides with minimum 900 mm (36”) x 900 mm (36”) sheet size. Fasten flashing to drain clamp device. 
	.4 Provide curbs for mechanical roof installations 200 mm (8”) minimum high.  Flash and counterflash with galvanized steel, soldered and made waterproof. 
	.1 Set sleeves in position in advance of concrete work. Provide suitable reinforcing around sleeve. 
	.2 Extend sleeves through potentially wet floors 25 mm (1”) above finished floor level.  Caulk sleeves full depth and provide floor plate. 
	.3 Piping passing through floor, ceiling or wall, close off space between duct and sleeve with non-combustible insulation.  Caulk both sides. 
	.4 Sleeves provided through walls or floors where liquids could potentially pass from one side to the other, provide sleeves with a 25 mm (1”) 'flange' welded to the external face of the sleeve at the mid point of the thickness of the structure to provide a water stop. 
	.5 Install chrome plated escutcheons where piping passes through finished surfaces. 
	.1 All hanger rods, hangers and supports shall be stainless steel or factory primed with alkyd red oxide primer to CAN/CGSB-1.40. 
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	.1 Entire Specification – All areas of common work. 
	.2 This section applies to Section 21, 22, 23. 
	.1 Canadian General Standards Board (CGSB) 
	.1 CAN/CGSB 1.60-97, Interior Alkyd Gloss Enamel. 
	.2 CAN/CGSB 24.3-92, Identification of Piping Systems. 
	.1 Submit shop drawings in accordance with E4. 
	.1 Color code mechanical equipment, piping and exposed ductwork.  Refer to color schedule at end of this section. 
	.2 Legend and direction of flow arrows shall consist of adhesive backed labels, yellow color, with minimum 20 mm (¾”) high black lettering equal to Brady System B-500, vinyl cloth labels for non insulated surfaces; and Brady B946 for insulated surfaces. 
	.1 Ensure that equipment and surfaces are carefully covered with tarping, or heavy duty plastic.  Ensure that spills and splatter on finishes and equipment are cleaned up totally and promptly. 
	.1 Refer to Section 09 91 00 - PAINTING. 
	.1 Identify piping with labels, color bands, and flow arrows.  On all systems, provide identification at 15 m (50 ft) maximum intervals, before and after pipes passing through walls, at all sides of tees, behind access doors and in equipment rooms as required. 
	.2 Apply color bands at both ends of the label with primary color bands used to secure both ends of individual labels.  Refer to color schedule at end of this section. 
	.3 Provide 20 mm (¾”) diameter brass, lamacoid or metal photo black numbers, secured to valve stem with key chain. 
	.4 Provide neat, typewritten directories, giving valve number, services and location.  Frame one copy under glass for wall mounting as directed, second copy to be forwarded to Contract Administrator.  Include copies in O & M Manuals. 
	.5 Identify all equipment excluding pipe and duct with screwed down lamacoid plates having 6 mm (¼”) minimum letter size.  Identification to match as built drawings equipment name and number. 
	.6 Identify electric starting switches, thermostats controlling motors, remote push button stations, and controls equipment supplies under this Section with lamacoid plates having 6 mm (¼”) minimum letter size. Identification to state equipment controlled and match to control shop drawing identification numbers. 
	.7 Identify the purpose of duct access panels with self adhesive Brady stick-on colored labels.  Apply labels conforming to the following schedule: 
	.8 Identify the location of the following items of equipment which are concealed above a ceiling with Avery "Data Dots".  The colors shall conform to the following schedule: 
	.1 Color numbers are called for in Canadian Government Specification No. 5-GP-1a.  Colors assigned from CGSB 1-GP-12c for color code identification. 
	.2 Identification Symbols and Colors for Piping 
	 
	.3 Ductwork 
	.4 Equipment Bases/Housekeeping Pads Floor Finish. 
	 
	.1 Conduit pull boxes, terminal boxes and junction boxes - GREY Covers - GREY with black ‘C’. 
	.2 Main and secondary control panels, factory finish acceptable - control Contractor to install company label to identify. 
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	1.1 SUMMARY 
	.1 Hot and Cold Equipment Insulation 
	.2 Tanks, Pipeline Devices, Pumps Insulation 
	.3 Adhesives, tie wires, tapes. 
	.4 Recovering. 
	1.2 RELATED SECTIONS 
	.1 Entire Specification – All areas of common work. 
	.2 This section applies to Section 21, 22, 23. 

	1.3 REFERENCES 
	.1 American Society for Testing and Materials (ASTM International) 
	.1 ASTM C335-05ae1, Standard Test Method for Steady-State Heat Transfer Properties of Horizontal Pipe Insulation. 
	.2 ASTM C411-05, Standard Test Method for Hot-Surface Performance of High-Temperature Thermal Insulation. 
	.3 ASTM C449-07, Standard Specification for Mineral Fiber Hydraulic-Setting Thermal Insulating and Finishing Cement. 
	.4 ASTM C533-07, Standard Specification for Calcium Silicate Block and Pipe Thermal Insulation. 
	.5 ASTM C547-07e1, Standard Specification for Mineral Fiber Pipe Insulation. 
	.6 ASTM C553-08, Standard Specification for Mineral Fiber Blanket Thermal Insulation for Commercial and Industrial Applications. 
	.7 ASTM C612-04e1, Standard Specification for Mineral Fiber Block and Board Thermal Insulation. 
	.8 ASTM C795-08, Standard Specification for Thermal Insulation for Use in Contact with Austenitic Stainless Steel. 
	.9 ASTM C921-03a, Standard Practice for Determining the Properties of Jacketing Materials for Thermal Insulation. 

	.2 Canadian General Standards Board (CGSB) 
	.1 CGSB 51-GP-52MA-89, Vapor Barrier, Jacket and Facing Material for Pipe, Duct and Equipment Thermal Insulation. 
	.2 CAN/CGSB 51.53-95, Poly (Vinyl Chloride) Jacketing Sheet, for Insulated Pipes, Vessels and Round Ducts. 

	.3 Thermal Insulation Association of Canada (TIAC) 
	.1 National Insulation Standards 1992 (R1999). 


	1.4 QUALITY ASSURANCE 
	.1 Insulation shall be installed by skilled workmen regularly engaged in this type of work. 
	.2 Materials shall meet or exceed fire and smoke hazard ratings as stated in this section and defined in applicable building codes. 

	1.5 SHOP DRAWINGS 
	.1 Submit shop drawings in accordance with E4. 
	.2 Submit shop drawings which indicate complete material data, "K" value, temperature rating, density, finish, recovery jacket of materials proposed for this project and indicate thickness of material for individual services. 
	.3 Submit samples of proposed insulating and recovering materials. 

	1.6 JOB CONDITIONS 
	.1 Deliver material to job site in original non-broken factory packaging, labeled with manufacturer's density and thickness. 
	.2 Perform work at ambient and equipment temperatures as recommended by the adhesive manufacturer.  Make good separation of joints or cracking of insulation due to thermal movement or poor workmanship. 

	1.7 ALTERNATIVES 
	.1 Alternative insulations are subject to approval. Alternatives shall provide the same thermal resistance within 5% at normal conditions as material specified. 

	2.1 ACCEPTABLE MANUFACTURERS 
	.1 Owen's Corning/Fiberglas Canada Inc., Manson, Knauf Fiberglass. 

	2.2 GENERAL 
	.1 Insulation Materials, Recovery Jackets, Vapor Barrier Facings, Tapes and Adhesives shall be In accordance with CAN/ULC-S102: 
	.1 Maximum flame spread rating: 25. 
	.2 Maximum smoke developed rating: 50.   

	.2 All insulation materials shall meet Building Code Standards, and packages or containers of such materials shall be appropriately labeled. 

	2.3 MATERIALS 
	.1 Hot Equipment:  Rigid fibrous glass, or mineral fiber insulation, "K" value maximum 0.035 W/m. (C, at 24(C (0.24 btu in/hr/ft2 at 75(F).  Service temperature -14(C (7(F) to 200(C (392(F). 
	.2 Cold Equipment:  Rigid fibrous glass, or mineral fiber insulation, with factory applied reinforced aluminum foil vapor barrier, "K" value maximum 0.035 W/m. (C, at 24(C (0.24 btu in/hr/ft2 at 75(F).  Service temperature -10(C (14(F) to 100(C (212(F). 
	.3 Provide Velcro or zippered removable insulation coverings over equipment access ports, controls devices and connection fittings.  Do not insulate over nameplates or other data plates.  Finish all exposed edges to the exterior insulation finish specified. 
	.4 The insulation on all hot and cold equipment shall be the same thickness as the connected piping and not less than 50 mm thick.  
	.5 Recovery Jackets: ULC listed canvas 220 g/m2 (0.044 lbs/ft2) plain weave cotton fabric with ULC listed dilute fire retardant lagging adhesive. 

	2.4 INSULATION SECUREMENTS 
	.1 Tape: Self-adhesive, aluminum 50 mm wide minimum. 
	.2 Contact adhesive: Quick setting and canvas adhesive: Washable. 
	.3 Tie wire: 1.5 mm diameter stainless steel. 
	.4 Bands: Stainless steel, 20 mm wide and 0.5 mm thick. 

	2.5 VAPOUR RETARDER  
	.1 Lap adhesive: Water based, fire retardant type, compatible with insulation. 
	.2 Indoor finish: Vinyl emulsion type acrylic, compatible with insulation. 
	.3 Outdoor: Vinyl emulsion type acrylic, compatible with insulation. 
	.4 Reinforcing fabric: Fibrous glass, untreated 305 g/m2. 

	3.1 PREPARATION 
	.1 Do not install covering before piping and equipment has been tested and approved. 
	.2 Ensure surface is clean and dry prior to installation. Ensure insulation is dry before and during application. Finish with systems at operating conditions. 

	3.2 INSTALLATION 
	.1 Ensure insulation is continuous through inside walls. Pack around pipes with fire proof self-supporting insulation material, properly sealed. 
	.2 Locate insulation or cover seams in least visible locations.   
	.3 Provide recovering jackets on exposed insulation throughout. 
	.4 Flare out staples may be used to secure jacket laps on hot systems.  Staples are to be applied on 100 mm (4”) centers. 
	.5 Equipment:  Apply insulation with edges tightly butted, joints staggered and secured in place by metal bands. Where necessary, weld on suitable anchors.  Provide sufficient clearance around openings for normal operation of equipment.  Finish surface of cold equipment insulation with vapor barrier jacket sealed with vapor barrier adhesive.  Make uneven surfaces smooth with insulating cement. 
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	1.1 SUMMARY 
	.1 Piping insulation. 
	.2 Adhesives, tie wires, tapes. 
	.3 Recovering. 
	1.2 RELATED SECTIONS 
	.1 Entire Specification – All areas of common work. 
	.2 This section applies to Section 21, 22, 23. 

	1.3 REFERENCES 
	.1 American Society for Testing and Materials (ASTM International) 
	.1 ASTM C335-05ae1, Standard Test Method for Steady-State Heat Transfer Properties of Horizontal Pipe Insulation. 
	.2 ASTM C411-05, Standard Test Method for Hot-Surface Performance of High-Temperature Thermal Insulation. 
	.3 ASTM C449-07, Standard Specification for Mineral Fiber Hydraulic-Setting Thermal Insulating and Finishing Cement. 
	.4 ASTM C533-07, Standard Specification for Calcium Silicate Block and Pipe Thermal Insulation. 
	.5 ASTM C547-07e1, Standard Specification for Mineral Fiber Pipe Insulation. 
	.6 ASTM C553-08, Standard Specification for Mineral Fiber Blanket Thermal Insulation for Commercial and Industrial Applications. 
	.7 ASTM C612-04e1, Standard Specification for Mineral Fiber Block and Board Thermal Insulation. 
	.8 ASTM C795-08, Standard Specification for Thermal Insulation for Use in Contact with Austenitic Stainless Steel. 
	.9 ASTM C921-03a, Standard Practice for Determining the Properties of Jacketing Materials for Thermal Insulation. 

	.2 Canadian General Standards Board (CGSB) 
	.1 CGSB 51-GP-52MA-89, Vapor Barrier, Jacket and Facing Material for Pipe, Duct and Equipment Thermal Insulation. 
	.2 CAN/CGSB 51.53-95, Poly (Vinyl Chloride) Jacketing Sheet, for Insulated Pipes, Vessels and Round Ducts. 

	.3 Thermal Insulation Association of Canada (TIAC) 
	.1 National Insulation Standards 1992 (R1999). 


	1.4 QUALITY ASSURANCE 
	.1 Insulation shall be installed by skilled workmen regularly engaged in this type of work. 
	.2 Materials shall meet or exceed fire and smoke hazard ratings as stated in this section and defined in applicable building codes. 

	1.5 SHOP DRAWINGS 
	.1 Submit shop drawings in accordance with E4. 
	.2 Submit shop drawings which indicate complete material data, "K" value, temperature rating, density, finish, recovery jacket of materials proposed for this project and indicate thickness of material for individual services. 
	.3 Submit samples of proposed insulating and recovering materials. 

	1.6 JOB CONDITIONS 
	.1 Deliver material to job site in original non-broken factory packaging, labeled with manufacturer's density and thickness. 
	.2 Perform work at ambient and equipment temperatures as recommended by the adhesive manufacturer.  Make good separation of joints or cracking of insulation due to thermal movement or poor workmanship. 

	1.7 ALTERNATIVES 
	.1 Alternative insulations are subject to approval. Alternatives shall provide the same thermal resistance within 5% at normal conditions as material specified. 

	2.1 ACCEPTABLE MANUFACTURERS 
	.1 Owen's Corning/Fiberglas Canada Inc., Manson, Knauf Fiberglass. 

	2.2 GENERAL 
	.1 Insulation Materials, Recovery Jackets, Vapor Barrier Facings, Tapes and Adhesives shall be In accordance with CAN/ULC-S102: 
	.1 Maximum flame spread rating: 25. 
	.2 Maximum smoke developed rating: 50.   

	.2 All insulation materials shall meet Building Code Standards, and packages or containers of such materials shall be appropriately labeled. 
	.3 Insulate fittings and valve bodies with preformed insulated fittings. 

	2.3 MATERIALS 
	.1 Cold Piping:  Formed fine fibrous glass or formed mineral fiber pipe insulation, with factory applied vapor barrier jacket, factory molded to conform to piping, “K" value maximum 0.035 W/m. (C at 24(C (0.24 btu in/hr/ft2 at 75(F).  Service temperature:  4(C (40(F) to 100(C (212(F). 
	.2 Hot Piping:  Formed fine fibrous glass or mineral fiber pipe insulation, with factory applied general purpose jacket, factory molded to conform to piping, "K" value maximum 0.035 W/m. (C, at 24(C (0.24 btu in/hr/ft2 at 75(F).  Service temperature up to 150( C (300(F). 
	.3 Refrigerant Piping:  Foamed plastic of closed cell structure or closed cell elastomer, "K" value maximum 0.04 W/m. (C at 24(C (0.28 btu in/hr/ft2 at 75(F).  Maximum water vapor transmission rating of 0.1 perms unjacketed, 0.1 perms jacketed. 
	.4 Recovery Jackets:  
	.1 ULC listed canvas 220 g/m2 (0.044 lbs/ft2) plain weave cotton fabric with ULC listed dilute fire retardant lagging adhesive. 
	.2 Polyvinyl Chloride (PVC): One-piece molded type and sheet to CAN/CGSB 51.53 with pre-formed shapes.  All PVC jacket joints shall be sealed with CFIA compliant sealants. 


	2.4 INSULATION SECUREMENTS AND SEAL 
	.1 Tape: Self-adhesive, aluminum 50 mm wide minimum. 
	.2 Contact adhesive: Quick setting and canvas adhesive: Washable. 
	.3 Tie wire: 1.5 mm diameter stainless steel. 
	.4 Bands: Stainless steel, 20 mm wide and 0.5 mm thick.  
	.5 Waterproof Caulking to all outdoor pipe:  

	2.5 VAPOUR RETARDER  
	.1 Lap adhesive: Water based, fire retardant type, compatible with insulation. 
	.2 Indoor finish: Vinyl emulsion type acrylic, compatible with insulation. 
	.3 Outdoor: Vinyl emulsion type acrylic, compatible with insulation. 
	.4 Reinforcing fabric: Fibrous glass, untreated 305 g/m2. 
	.1 Do not install covering before piping and equipment has been tested and approved. 
	.2 Ensure surface is clean and dry prior to installation. Ensure insulation is dry before and during application. Finish with systems at operating conditions. 

	3.2 INSTALLATION 
	.1 Ensure insulation is continuous through inside walls. Pack around pipes with fire proof self-supporting insulation material, properly sealed. 
	.2 Insulate complete system including piping, fittings, valves, unions, flanges, strainers.  Do not insulate flexible connections and expansion joints.  Terminate insulation neatly with plastic material trowelled on a bevel. 
	.3 Finish insulation neatly at hangers, supports and other protrusions. 
	.4 Locate insulation or cover seams in least visible locations.  Locate seams on piping in ceiling spaces on the underside of the pipe. 
	.5 Provide recovering jackets on exposed insulation throughout, including equipment rooms.  Insulation located in crawl spaces, pipe shafts and suspended ceiling spaces is not considered exposed.  Make smooth uneven insulated surfaces before recovering. 
	.6 Cover insulation exposed to outdoors with aluminum jacket secured with aluminum bands on 200 mm (8”) centre.  Lap circumferential joints 75 mm (3”) minimum and seal with compatible waterproof lap cement.  Lock form longitudinal joints and seal. 
	.7 Cold Piping:  Seal lap joints with 100% coverage of vapor barrier adhesive. Seal butt joints with 50 mm (2”) wide strips of vapor barrier sealed with vapor barrier adhesive. For fittings and valves, apply hydraulic insulating cement; or apply factory fabricated insulation half shells, seal all laps and joints. 
	.8 Flare out staples may be used to secure jacket laps on hot systems.  Staples are to be applied on 100 mm (4”) centers. 
	.9 Hot Piping:  For fittings and valves, apply hydraulic insulating cement; or apply factory fabricated insulation half shells. 
	.10 Refrigerant Piping:  Cover fittings and valves with equivalent thickness of pipe insulation material.  Apply with edges tightly butted.  Seal joints with sealer. 
	.11 Engine Exhaust and Muffler:  Tightly butt insulation with staggered joints secured with metal bands or wire.  Cover fittings with equivalent thickness of insulation. 

	3.3 INSULATION THICKNESS SCHEDULE 
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	.1 Piping and Fittings 
	.2 Backflow Preventers. 
	.3 Hose Bibb 
	.4 Hose Reel 
	.5 Unions, Flanges, and Couplings 
	.1 Entire Specification – All areas of common work. 
	.1 American National Standards Institute (ANSI)/American Society of Mechanical Engineers International (ASME). 
	.1 ANSI/ASME B16.15-2006, Cast Bronze Threaded Fittings, Classes 125 and 250. 
	.2 ANSI/ASME B16.18-2001 (R2005), Cast Copper Alloy Solder Joint Pressure Fittings. 
	.3 ANSI/ASME B16.22-2001 (R2005), Wrought Copper and Copper Alloy Solder Joint Pressure Fittings. 
	.4 ANSI/ASME B16.24-2006, Cast Copper Alloy Pipe Flanges and Flanged Fittings, Class 150, 300, 400, 600, 900, 1500 and 2500. 
	.2 American Society for Testing and Materials International, (ASTM). 
	.1 ASTM A307-07b, Standard Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile Strength. 
	.2 ASTM B88M-05, Standard Specification for Seamless Copper Water Tube (Metric). 
	.3 ASTM F492-95, Standard Specification for Propylene and Polypropylene (PP) Plastic-Lined Ferrous Metal Pipe and Fittings. 

	.3 American Water Works Association (AWWA). 
	.1 ANSI/AWWA C111/A21.11-07, Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings. 

	.4 Canadian Standards Association (CSA International). 
	.1 CSA B242-05, Groove and Shoulder Type Mechanical Pipe Couplings. 

	.1 Submit shop drawings in accordance with E4. 
	.1 Provide materials, equipment and labor to install plumbing as required by Provincial and Local Codes as specified herein. 
	.2 Provide water connections to equipment furnished in other sections of this specification and by the City.  
	.3 Provide and include charges for connections to Municipal and Utility Company services, including costs to maintain temporary water supply pending acceptable water quality tests, where applicable. 
	.4 Provide an approved water meter and bypass installation conforming to Local Codes and Standards. 
	.1 Domestic Water, Piping:  Federal, Provincial and Municipal codes. 
	.2 Non specified pipe joining and pipe fitting methods such as T-drill and Press Fit are not permitted in any piping system covered under Section 22. 
	.1 Domestic water, above ground (inside building)  
	.1 Piping:  
	.1 Type 'L' hard seamless copper tubing to ASTM B88M  

	.2 Fittings:  
	.1 Wrought copper, bronze with lead free solder, brazed for pipes over 50 mm 
	.2 Cast bronze with screwed joints 
	.3 Ductile Iron with rigid grooved mechanical joints. 


	.2 Domestic water, buried 
	.1 Piping:  
	.1 Type K soft copper to ASTM B88M  
	.2 PVC, Class 150, conforming to CSA B137.3 and AWWA C900, complete with tracer wire  

	.2 Fittings:  
	.1 PVC Hub & Spigot, with "O" Ring joints. 
	.2 Copper no joints permitted. 

	.2 Holding tanks flush pipe and fittings: Stainless steel 

	.3 Refer to 22 05 53 - Painting and Identification. 
	.1 Backflow preventer assembly complete with shut-off valves before and after check valves and test cocks. Assembly shall meet current AWWA requirements and CSA B64 standards. 
	.2 Provide complete atmospheric vent backflow preventer assembly, consisting of two (2) positive sealing replaceable check valves with bronze seats, integral strainer and threaded vent connection. 
	.1 Exposed non-freeze anti-siphon automatic draining wall faucet complete with exterior chrome finish, brass casing, all bronze interior parts, anti-siphon integral vacuum breaker, operating rod with free-floating compression closure valve, wall support, replaceable seat washer, combination 15mm female solder inlet and 15mm male IP inlet connection and 20mm male hose. 
	.2 Standard Acceptance: ZURN Z1345 
	.1 Retraction hose reel with following: 
	.1 37.5mm rubber hose with 7.6 m (25’) length for 414 Ka pressure @ 1.24 gpm. 
	.2 A hose bumper. 
	.3 A hose bend restrictor. 
	.4 A self closing pre-rinse valve, with straight nozzle and diffuser. 
	.5 A angled pre-rinse spray head. 
	.6 A elevated vacuum breaker. 

	.2 Standard Acceptance: ZURN Z89100-PR1. 
	.1 Rigid grooved mechanical couplings shall have an angle bolt pattern design and shall provide system support and hanging requirements in accordance with ASME B31.1.  Rigid couplings shall be used in all locations unless otherwise noted.  Standard of acceptance Victaulic Style 07 
	.2 Flexible grooved mechanical couplings shall only be used around equipment to attenuate noise and vibration.  Noise and vibration reduction at mechanical equipment is achieved by installing three (3) flexible couplings near the vibrations source.  Standard of acceptance Victaulic Style 77, 75 
	.3 For grooved mechanical couplings on hot water, glycol, chilled water and potable water service the gasket material shall be Grade “E” EPDM compound (green color coded stripe) conforming to ASTM D-2000 designation.  Grade “E” gaskets are UL/ULC classified to ANSI/NSF 61 for -34(C to 110(C-30(F to +230(F operating temperature range.  Any deviations from the above in the way of special lubricants or special clauses in the manufactures literature as to limitations on hot water must be brought to the attention of the engineer and may not be accepted. 
	.4 Official submission of shop drawings required. 
	.5 For domestic water, grooved mechanical coupling housings are cast with an angle pattern bolt pad for direct connection of copper tubing without flaring to IPS dimensions.  Gaskets shall be molded of synthetic rubber in a FlushSeal configuration conforming to the copper tube size (CTS) outside diameter and coupling housing.  Standard of acceptance Victaulic Style 606 
	.1 Ream pipes and tubes.  Clean off scale and dirt, inside and outside, before assembly.  Remove welding slag or other foreign material from piping. 
	.2 Use Victaulic roll grooving tools to groove pipe in accordance with manufacturer’s specifications. Use copper rolls for copper pipe as provided by Victaulic. 
	.1 Use grooved mechanical couplings and mechanical fasteners as manufactured by Victaulic where allowed, in accessible locations and mechanical rooms and where access can be obtained without removal of equipment or other materials such as ductwork etc.  All grooved components shall be of one manufacturer and conform to local code approval.  A gauged torque wrench must be used if required by the manufacturer. 
	.2 Use stainless steel couplings with galvanized pipe. 
	.3 Make connections to equipment, specialty components, and branch mains after isolation valves, with unions or flanges. 
	.4 Provide dielectric type connections wherever jointing dissimilar metals in open systems.  Brass adapters and valves are acceptable. 
	.5 Use insulating plastic spacers for copper pipe installation in metal studs. 
	.1 Install on pipes passing through walls, partitions, floors, and ceilings in finished areas. 
	.2 Construction: One piece type with stainless steel set screws.  
	.3 Sizes: Outside diameter to cover opening or sleeve. Inside diameter to fit around pipe or outside of insulation if so provided. 
	.1 Route piping in orderly manner and maintain proper grades. Install to conserve headroom and interfere as little as possible with use of space.  Run exposed piping parallel to walls.  Group piping wherever practical at common elevations.  Install concealed pipes close to the building structure to keep furring to a minimum. 
	.2 Slope water piping 0.2% and provide hose bibb drains at low points. 
	.3 Provide air collection chambers with manual air vent at all high points of system.  Collection chambers to be 25 mm (1”) dia or line size whichever is greater and 150 mm (6”) high minimum.  Square tees may only be used to assist with complete venting and draining. 
	.4 Make reductions in water and steam pipes with eccentric reducing fittings installed to provide drainage and venting.  Top flat for water. 
	.5 Grade horizontal drainage and vent piping 2% minimum. 
	.6 Pipe the discharge from all relief valves, safety valves, vents, drains, equipment blowdowns, water columns, and overflows to the nearest building drain. 
	.1 Install piping to allow for expansion and contraction without unduly stressing pipe or equipment connected. 
	.2 Provide clearance for proper installation of insulation and for access to valves, air vents, drains and unions. 
	.3 Install piping material specified as inside the building to 2500 mm (8’-0”) outside of building. 
	.4 Hose bibb:  Install a shut off valve inside of wall before the hose bibb. 
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	.1 Piping and Fittings 
	.2 Gas Regulator. 
	.3 Unions, Flanges, and Couplings 
	.1 Entire Specification – All areas of common work. 
	.1 Welding materials, fabrication standards and labour qualifications must conform to ANSI/ASME B31.1, ANSI B16.25, ASME Section IX, and the Provincial Board of Labour Regulations. 
	.2 American National Standards Institute (ANSI)/American Society of Mechanical Engineers International (ASME). 
	.1 ANSI/ASME B16.15-2006, Cast Bronze Threaded Fittings, Classes 125 and 250. 
	.2 ANSI/ASME B16.18-2001 (R2005), Cast Copper Alloy Solder Joint Pressure Fittings. 
	.3 ANSI/ASME B16.22-2001 (R2005), Wrought Copper and Copper Alloy Solder Joint Pressure Fittings. 
	.4 ANSI/ASME B16.24-2006, Cast Copper Alloy Pipe Flanges and Flanged Fittings, Class 150, 300, 400, 600, 900, 1500 and 2500. 
	.3 American Society for Testing and Materials International, (ASTM). 
	.1 ASTM A307-07b, Standard Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile Strength. 
	.2 ASTM B88M-05, Standard Specification for Seamless Copper Water Tube (Metric). 
	.3 ASTM F492-95, Standard Specification for Propylene and Polypropylene (PP) Plastic-Lined Ferrous Metal Pipe and Fittings. 

	.4 American Water Works Association (AWWA). 
	.1 ANSI/AWWA C111/A21.11-07, Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings. 

	.5 Canadian Standards Association (CSA International). 
	.1 CSA B242-05, Groove and Shoulder Type Mechanical Pipe Couplings. CAN/CSA-B149.1 (latest edition), Natural Gas and Propane Installation Code. 

	.1 Submit shop drawings in accordance with E4. 
	.1 Provide materials, equipment and labor to install plumbing as required by Provincial and Local Codes as specified herein. 
	.1 Natural gas piping to meet Federal, Provincial and Municipal codes. 
	.2 Non specified pipe joining and pipe fitting methods such as T-drill and Press Fit are not permitted in any piping system covered under Section 22. 
	.1 Gas Pipe: Steel schedule 40, ASTM A53, Grade B 
	.2 Gas Pipe Fittings: Banded malleable iron, 1035 kPa (150 ps)i, for sizes 40 mm (1½”) and under with screwed joints. Steel, same schedule as pipe, for sizes 50 mm (2”) and larger with welded joints. 
	.3 Vent Pipe and Fittings: CPVC Schedule 80 BH Class II.  
	.4 Refer to 22 05 53 - Painting and Identification. 
	.1 Direct operated and spring loaded gas pressure regulator; cast iron body, stainless steel spring control and relief valve and vent screen.  Size for full gas load to reduce gas pressure from 35 kPa (5 psi) to 1.74 kPa (7”) W.C. 
	.2 Standard acceptance:  Fisher 25mm (1”) HSR Series FSHSR-CDBBMYY  
	.1 Size 50 mm (2” )and under:  1035 kPa (150 psi) malleable iron, bronze to iron ground joint unions for threaded ferrous piping, air tested for gas service, all bronze for copper piping. 
	.2 Flange bolting:  For systems up to 120(C (250(F), use carbon steel stud bolts, semi-finished, and heavy hex nuts, ASTM A307-GrB.  For systems up to 215(C (420(F), use alloy steel bolts ASTM A193-GrB7, and semi-finished heavy hex nuts ASTM A194-Gr2H. 
	.1 Ream pipes and tubes.  Clean off scale and dirt, inside and outside, before assembly.  Remove welding slag or other foreign material from piping. 
	.2 Protect all steel pipes when stored on site from external conditions and ensure protective coating remains intact. If in the opinion of the engineer, deterioration of the protective coating has instigated corrosion, all rust must be removed down to bare metal and prime coated with red oxide paint. 
	.1 Screw joint steel piping up to and including 40 mm (1½”).  Weld 50 mm (2”) piping. 
	.2 Make screwed joints with full cut standard taper pipe threads with approved Teflon tape or non-toxic joint compound applied to male threads only, equal to Jet-Lube V-2 multi-purpose thread sealant. 
	.3 Make connections to equipment, specialty components, and branch mains after isolation valves, with unions or flanges. 
	.1 Route piping in orderly manner and maintain proper grades. Install to conserve headroom and interfere as little as possible with use of space.  Run exposed piping parallel to walls.  Group piping wherever practical at common elevations.   
	.2 Grade horizontal drainage and vent piping 2% minimum. 
	.3 Pipe the discharge from all relief valves, safety valves, vents, drains and overflows to the nearest building drain. 
	.1 Install piping to allow for expansion and contraction without unduly stressing pipe or equipment connected. 
	.2 Provide clearance for proper installation and for access to valves, air vents, drains and unions. 
	.3 All steel piping below grade shall be yellow jacketed. 
	.4 Guy wire support gas pressure regulator vent pipe if it is applicable. 
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	1.1 SUMMARY 
	.1 Piping and Fittings 
	.2 Cleanouts 
	.3 Floor drains 
	.4 Manholes 
	.5 Vacuum breakers 
	.6 Trap Seal Primers 
	.7 Backflow Valves 
	1.2 RELATED SECTIONS 
	.1 Entire Specification – All areas of common work. 

	1.3 REFERENCES 
	.1 American Society for Testing and Materials International, (ASTM). 
	.1 ASTM B306-02, Standard Specification for Copper Drainage Tube (DWV). 
	.2 ASTM C564-08, Standard Specification for Rubber Gaskets for Cast Iron Soil Pipe and Fittings. 

	.2 Canadian Standards Association (CSA International). 
	.1 CSA B67-1972 (R1996), Lead Service Pipe, Waste Pipe, Traps, Bends and Accessories. 
	.2 CAN/CSA B70-06, Cast Iron Soil Pipe, Fittings and Means of Joining. 
	.3 CAN/CSA B125-01, Plumbing Fittings. 


	1.4 SHOP DRAWINGS 
	.1 Submit shop drawings in accordance with E4. 

	1.5 GENERAL REQUIREMENTS 
	.1 Provide materials, equipment and labor to install sanitary system as required by Provincial and Local Codes as specified herein. 
	.2 Provide drainage connections to equipment furnished in other sections of this specification.  
	.3 Provide and include charges for connections to Municipal and Utility Company services. 

	2.1 ACCEPTABLE MANUFACTURERS 
	.1 Cleanouts, Floor Drains:  Roto Tech Smith, Zurn, Ancon. 
	.2 Vacuum Breakers:   Febco, Watts 
	.3 Trap seal primers:   Zurn 
	.4 Backflow Valves:   Febco, Watts 

	2.2 PIPING AND FITTINGS 
	.1 Sanitary drainage, inside building, above ground  
	.1 Piping: 
	.1 DWV copper, ASTM B306 
	.2 Cast iron, CSA B70 

	.2 Fittings: 
	.1 Cast iron with Gasket clamp joints. 
	.2 Wrought or cast copper: to CAN/CSA B125 with lead free solder. 


	.2 Sanitary drainage, inside building, below ground  
	.1 Piping: 
	.1 Cast iron, CSA B70 
	.2 PVC-DWV, CAN/CSA B182.1 
	.3 Concrete pipe for sizes over 300 mm 

	.2 Fittings: 
	.1 Cast iron with Gasket clamp joints. 
	.2 PVC-DWV with solvent weld joints 
	.3 Hub & spigot for concrete. 


	.3 Vent pipe, inside building related to pit and buried outside building 
	.1 Piping: 
	.1 Series DR 32.5 PVC or Stainless steel  

	.2 Fittings: 
	.1 Match piping. 



	2.3 CLEANOUTS AND CLEANOUT ACCESS COVERS 
	.1 Provide caulked or threaded type extended to finished floor or wall surface.  Provide bolted coverplate cleanouts on vertical rainwater leaders only.  Ensure ample clearance at cleanout for rodding of drainage system. 
	.2 Floor cleanout access covers in unfinished areas shall be round with nickel bronze scoriated frames and plates. Provide round access covers in finished areas with depressed centre section to accommodate floor finish. Wall cleanouts to have chrome plated caps. 

	2.4 FLOOR DRAINS 
	.1 FD-1: 
	.1 Dura-Coated cast iron body with bottom outlet, combination invertible membrane clamp and adjustable collar with "TYPE B" polished, nickel bronze strainer. 
	.2 Size 50mm pipe with acid resistant epoxy coated cast iron.   

	.2 FD-2: 
	.1 Dura-Coated cast iron body with bottom outlet, combination invertible membrane clamp and adjustable collar with "TYPE BF" polished, nickel bronze open throat oval funnel grate with stainless steel screws.  
	.2 Size 50mm pipe with acid resistant epoxy coated cast iron.  
	.3 Used for all equipment drain.  


	2.5 TRAP SEAL PRIMERS 
	.1 Electronic automatic trap primer complete with slow closing 24 VAC solenoid valve, 120-24 VAC transformer, sediment strainer, brass ball type stop valve, brass atmospheric vacuum breaker, union and access door/mounting box for concealed installations with 15mm copper/pex tubing connections between primer valve and floor drain. Only one outlet shall be used for each drain. Standard of acceptance: Zurn Z1020 
	.2 Electronic program shall provide a six second water injection to traps every twenty-four hours. 
	.3 Refer to plumbing fixture schedule on drawing. 

	2.6 BACKFLOW VALVES 
	.1 Provide complete assembly, epoxy coated, cast-iron body, bronze flapper check valve, bolted access cover with neoprene gasket extended floor access and neoprene gasketted heavy-duty nickel-bronze cover heavy gauge steel epoxy coated access housing and neoprene gasketted heavy-duty nickel-bronze cover. 

	3.1 INSTALLATION 
	.1 Bury outside drainage pipe minimum 2400 mm (8’-0”). 
	.2 Plumbing lines installed outside the building shall be separated by a minimum of 1 m (3’-0”) horizontally between the outside surfaces of the lines.  The lines are not permitted to be stacked. 
	.3 Lubricate cleanout plugs with mixture of graphite and linseed oil.  Prior to building turnover, remove cleanout plugs, re-lubricate and re-install using only enough force to ensure permanent leakproof joint. 
	.4 Install 15mm DCW pipe from trap primer to floor drain trap connections.  
	.5 Drainage lines shall grade 2% for size equal or smaller than 75mm unless otherwise noted on drawings. 
	.6 Plumbing vents shall be located minimum 5 m (16’-0”) from air intakes. 

	3.2 SERVICE CONNECTION 
	.1 Provide new sanitary sewer services.  Before commencing work check invert elevations required for sewer connections, confirm inverts and ensure that these can be properly connected with sufficient slope for drainage and adequate cover to avoid freezing. 
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	1.1 RELATED SECTIONS 
	.1 Entire Specification – All areas of common work. 
	1.2 SHOP DRAWINGS 
	.1 Submit shop drawings in accordance with E4. 
	.2 Submit shop drawings indicating capacity rating, physical dimensions, wiring diagrams, materials of construction, code compliance, etc. As indicated on schedules. 
	.3 Provide operating and maintenance manuals with complete description of product for incorporation into manual specified in Section 01 78 00 – Closeout Submittals. 

	1.3 QUALITY ASSURANCE 
	.1 Sump Pumps shall be the product of manufacturer regularly engaged in production of such units who issues complete catalogue data on such products. 

	2.1 ACCEPTABLE MANUFACTURERS 
	.1 Sump Pumps: Zoeller, Grundfos. 

	2.2 SUMP PUMP PACKAGE 
	.1 Completely submersible centrifugal with 50mm (2”) solid handling capability. 
	.2 Durable Epoxy Coated Cast Iron Construction or stainless steel. 
	.3 Non Clogging Vortex Impeller with stainless steel shaft and seals 
	.4 Quick Disconnect complete with stainless steel guide plate with stainless steel upper rail support, stainless steel chain kit and 50 mm x 50 mm connections. 
	.5 7.5m (25 ft) Power Cable 
	.6 50 mm NPT Discharge 
	.7 Simplex Control Panel with Disconnect,  Nema 4X Enclosure, Clear Dead Front Panel, Float Switches (3) c/w 20 ft Cable, High Level Alarm Circuit, Top Mounted Alarm Light, Alarm Horn with Silence and Test Switches, Dry Auxilliary Contact, Lockable Latch and HOA Switch. 
	.8 Discharge Check Valve and isolation Ball Valve. 
	.9 Standard of Acceptance: Zoeller 6200 series. 
	 

	3.1 INSTALLATION 
	.1 Install in accordance with manufacturer's recommendations. 
	.2 Refer to Pump Schedule on drawings. 
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	1.1 SUMMARY 
	.1 Electric Domestic Water Heaters  
	.2 Expansion Tanks 
	1.2 RELATED SECTIONS 
	.1 Entire Specification – All areas of common work. 

	1.3 REFERENCES 
	.1 Canadian Standards Association (CSA International) 
	.1 CSA B51-09, Boiler, Pressure Vessel, and Pressure Piping Code. 


	1.4 GENERAL REQUIREMENTS 
	.1 Provide materials, equipment and labor to install electric domestic water heater as required by Provincial and Local Codes as specified herein. 

	1.5 SHOP DRAWINGS 
	.1 Submit shop drawings in accordance with E4. 
	.2 Submit shop drawings indicating capacity rating, physical dimensions, wiring diagrams, materials of construction, code compliance, etc. As indicated on schedules. 
	.3 Provide operating and maintenance manuals with complete description of product for incorporation into manual specified in Section 01 78 00 – Closeout Submittals. 

	1.6 QUALITY ASSURANCE 
	.1 Electric Domestic Water Heaters shall be the product of manufacturer regularly engaged in production of such units who issues complete catalogue data on such products. 

	2.1 ACCEPTABLE MANUFACTURERS 
	.1 Electric Domestic Water Heater:   A O Smith, John wood, GSW 
	.2 Expansion Tank     Amtrol , Armstrong, TACO 

	2.2 DOMESTIC WATER HEATERS 
	.1 General  
	.1 Construct electric domestic hot water heaters to CSA C22-110, CSA C191 and ASHRAE 90.1-2007. 

	.2 Electric Domestic Water Heater  
	.1 Glass Lined Tank with heavy foam insulation rated at 862 pa working pressure. 
	.2 Heavy-duty medium watt density elements have incoloy sheathing and prewired leads: provides excellent protection against oxidation and scaling.  
	.3 Element sensing constantly the element and current on/off state. 
	.4 Low Water Cut Off – Factory standard on board low water cutoff uses a remote electronic immersion type probe to prevent energizing of the elements in the event of low water condition and eliminates accidental dry firing. 
	.5 Multiple element contactors are sequenced on with one-second delay between stages. Prevents high amp electrical loads from hitting the electric system to provide a smoother operating. 
	.6 Automatically controlled system lowers the Operating Set Point by a programmed value during user-defined time periods.  
	.7 Powered a unique combination of a conventional magnesium anode provide maximum corrosion protection. 


	2.3 EXPANSION TANK 
	.1 Tank shall be ASME closed type, welded steel rated air tight air cushion for working pressure, cleaned, prime coated and supplied with steel support saddles. 
	.2 Provide gauge glass set consisting of brass compression stops and guard. Glass shall be long enough to cover the tank from 50 mm above the bottom to 50 mm below the top. Maximum length of each glass shall be 600 mm. 
	.3 Provide quick connect air inlet of automotive tire valve type on top of tank and tank drain hose bibb on bottom of tank. 
	.4 Factory precharged to 380 kPa diaphragm type sealed in EPDM and 100% tested for maximum 1035 kPa working pressure and maximum 93 degrees C operating temperature. 

	3.1 INSTALLATION 
	.1 Install in accordance with manufacturer's recommendations. 
	.2 Install on minimum 100mm thick concrete pad or steel frame. 
	.3 Refer to Electric Water Heater and Expansion Tank Schedules on drawings. 

	3.2 START-UP 
	.1 Provide the services of a factory trained representative to start up the equipment, test the efficiency and train the operators. 
	.2 The domestic hot water tanks have integral electric elements and integral aquastat controls to maintain the hot water at a setpoint of 60C (140F).  
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	Part 1 General 
	1.1 SUMMARY 
	.1 Sink and faucets 

	1.2 RELATED SECTIONS 
	.1 Entire Specification – All areas of common work. 

	1.3 REFERENCES 
	.1 Canadian Standards Association (CSA International). 
	.1 CAN/CSA B45 SERIES-02, Plumbing Fixtures. 
	.2 CSA B125-01, Plumbing Fittings. 
	.3 CSA B651-2004, Accessible Design for the Built Environment. 


	1.4 GENERAL REQUIREMENTS 
	.1 Provide new fixtures, CSA approved, free from flaws and blemishes with finished surfaces clear, smooth and bright. 
	.2 Provide CSA approved plumbing fittings.  Visible parts of fixture brass and accessories shall be heavily chrome plated. 
	.3 Fixtures shall be product of one manufacturer.  Fittings of same type shall be product of one manufacturer. 

	1.5 JOB CONDITIONS 
	.1 Check millwork shop drawings.  Confirm location and size of fixtures and openings before rough-in and installation. 

	1.6 SHOP DRAWINGS 
	.1 Submit shop drawings in accordance with E4. 
	.2 Submit shop drawings indicating capacity rating, physical dimensions, materials of construction, code compliance, etc. As indicated on schedules. 
	.3 Provide operating and maintenance manuals with complete description of product for incorporation into manual specified in Section 01 78 00 – Closeout Submittals. 

	Part 2 Products 
	2.1 ACCEPTABLE MANUFACTURERS 
	 
	Sink
	:
	Metal-Tech, Kohler, Toto, Olsonite, Cowtoco, Moldex, Toto.
	Plumbing brass
	:
	Symmons, American Standard, Franke, Cambridge Brass, Waltec, Kohler, Chicago Faucet, Zurn Aqua Spec

	2.2 GENERAL 
	.1 Refer to Plumbing Fixture Schedule 

	2.3 PIPING: 
	.1 Hot and cold water supplies to fixtures: 
	.1 Chrome plated flexible supply pipes with handwheel stop, reducers, and escutcheon. 

	.2 Waste: 
	.1 Brass P-trap with clean out on fixtures not having integral trap. 
	.2 Chrome plated in exposed places. 


	2.4 SINK  
	.1 Stainless Steel sink with rolled edge on front and both ends. 
	.2 Full backsplash with the sides capped off. 
	.3 Legs are made of 16mm diameter Stainless Steel Tubing with Heavy 16 gauge wall. 
	.4 Leg Gussets are 16 gauges Stainless Steel, Type 304. 
	.5 Centre Wastes with Stainless Steel Basket Strainers. 
	.6 Plastic adjustable bullet feet are standard equipment. 
	.7 Depth of sink compartment is 14”. 
	.8 Height to top of sink is 35” from floor. 
	.9 Holes are pre-punched for faucets at 8” on centre. 
	.10 C/w one integral drain board on right 
	.11 Supply Bedpan Cleanser Faucet and Wall-Mount Faucet with retractable hose and spray nozzle. 
	.12 Include all mounting brackets. 
	.13 Soap dispenser and paper towel dispenser included. 
	.1 Soap Dispensers:  high impact polymer, surface mounted. 
	.1 Acceptable material: Bobrick B-5050. 

	.2 Paper Towel Dispensers: stainless steel housing, for C-fold or multifold towels, surface mounted. 
	.1 Acceptable material:  Bobrick B-2620. 




	Part 3 Execution 
	3.1 INSTALLATION 
	.1 Install each fixture with its own trap, easily removable for servicing and cleaning.  At completion thoroughly clean plumbing fixtures and equipment. 
	.2 Provide chrome plated rigid or flexible supplies to fixtures with screw driver stops, reducers and escutcheons. 
	.3 Provide pressure reducing valves on water lines to fixtures which are not rated for the system operating pressures. 
	 

	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. 

	.2 Checks: 
	.1 Aerators: operation, cleanliness. 
	.2 Vacuum breakers, backflow preventers: operation under all conditions. 

	.3 Thermostatic controls: 
	.1 Verify temperature settings, operation of control, limit and safety controls. 
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	Part 1 General 
	.1 Balance, adjust, and test air and liquid systems and equipment and submit reports using identical units to those shown on contract documents. 
	.1 Work specified in this section shall be performed by an Independent Agency by provide documentation confirming qualifications and successful experience in air and hydronic system balancing. 
	.2 TAB: performed in accordance with the requirements of standard under which TAB Firm's qualifications are approved: 
	.1 Associated Air Balance Council, (AABC) National Standards for Total System Balance, MN-1 – 2002. 
	.2 National Environmental Balancing Bureau (NEBB) TAB STANDARDS, Procedural Standards for Testing, Adjusting, Balancing of Environmental Systems – 1998. 
	.3 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA), SMACNA 1780, HVAC Systems – Testing, Adjusting and Balancing – 2002. 

	.3 Recommendations and suggested practices contained in the TAB Standard: mandatory. 
	.4 Use TAB Standard provisions, including checklists, and report forms to satisfy Contract requirements. 
	.5 Use TAB Standard for TAB, including qualifications for TAB Firm and Specialist and calibration of TAB instruments. 
	.6 Where instrument manufacturer calibration recommendations are more stringent than those listed in TAB Standard, use manufacturer's recommendations. 
	.7 TAB Standard quality assurance provisions such as performance guarantees form part of this contract. 
	.1 For systems or system components not covered in TAB Standard, use TAB procedures developed by TAB Specialist. 
	.2 Where new procedures, and requirements, are applicable to Contract requirements have been published or adopted by body responsible for TAB Standard used (AABC, NEBB, or TABB), requirements and recommendations contained in these procedures and requirements are mandatory. 

	.1 TAB is used throughout this Section to describe the process, methods and requirements of testing, adjusting and balancing for HVAC system. 
	.2 TAB means to test, adjust and balance to perform in accordance with requirements of Contract Documents and to do other work as specified in this section. 
	.1 AABC  
	.1 Total of 3   site visits shall be made to correspond with the general monthly site meetings held by the Contractor.  After each site visit, a written report shall be submitted to the Contractor and Contract Administrator.  Site visits shall commence after the start of air and liquid distribution work and be spread over the construction period to the start of the balancing work. 
	.2 A review of the installation and access to all valves, dampers, and equipment shall be made at the specified site visits and any additional dampers or valves required for proper balancing shall be forwarded in writing to be reviewed by the Contract Administrator. 
	.3 Begin balancing after equipment start-up and testing and after systems have been completed and are in full working order. Place systems and equipment into full operation and continue operation during each working day of balancing. 
	.1 General:  Submit balancing agenda to the Contract Administrator and commissioning contractor for review at least thirty (30) days prior to the start of balancing work.  Start balancing work only after agenda has been approved.  Include descriptive data, procedure data, and sample forms in agenda. 
	.2 Descriptive Data:  General description of each system including associated equipment and different operation cycles, listing of flow and terminal measurements to be performed.  
	.3 Procedure Data:  Procedures for converting test measurements to establish compliance with requirements, specify type of instrument to be used, method of instrument application (by sketch) and correction factors. 
	.4 Sample Forms:  Form showing application of procedures to typical systems. 
	.1 Submit (2) copies of rough balancing reports to the Contract Administrator for review, prior to on-site verification and acceptance of Project. 
	.2 Provide four (4) copies of final reports to contractor for inserting in Operating and Maintenance Manuals. 
	.3 Include types, serial number, and dates of calibration of instruments in the reports. 
	.1 Air Handling Equipment 
	.1 Designed Data: 
	.1 Fan total static pressure; 
	.2 System static pressure; 
	.3 Motor kW (HP), r/min, amps, Volts, Phase; 
	.4 Outside air flow rate L/s (cfm); 
	.5 Fan wheel r/min; 
	.6 Fan/kW (HP); 
	.7 Inlet and outlet, dry and wet bulb temperatures. 

	.2 Installation Data: 
	.1 Manufacturer and model; 
	.2 Size; 
	.3 Arrangement discharge and class; 
	.4 Motor type, kW (HP), r/min, voltage, phase, cycles, and load amperage; 
	.5 Location and local identification data. 

	.3 Recorded Data: 
	.1 Supply Air Fan 
	.1 Fan @ 100% Outside Air 
	.2 Air flow rate; 
	.3 Fan total static pressure; 
	.4 System static pressure; 
	.5 Fan @ Full Return/Min O/A 
	.6 Air flow rate; 
	.7 Fan total static pressure; 
	.8 System static pressure; 

	.2 Fan wheel rpm with drive motor @ 60Hz; 
	.3 For Axial Fans, note blade pitch angle 
	.4 Motor operating amperage; 
	.5 Inlet and outlet, dry and wet bulb temperatures. 


	.2 Duct Air Quantities - All mains supplying more than 10% of Volume, outside air and exhaust (maximum and minimum) major return air openings back to duct shafts. 
	.1 Duct sizes; 
	.2 Number of pressure readings; 
	.3 Sum of velocity measurements; 
	.4 Average velocity; 
	.5 Duct recorded air flow rate; 
	.6 Duct design air flow rate. 

	.3 Air Inlet and Outlets: 
	.1 Outlet identification location and designation; 
	.2 Manufacturers catalogue identification and type; 
	.3 Design and recorded velocities; 
	.4 Design and recorded air flow rates; 
	.5 Deflector vane or diffuser cone settings. 

	.4 Pumps 
	.1 Design Data 
	.1 Fluid flow rate; 
	.2 Total Head; 
	.3 r/min; 
	.4 kW (HP), r/min, amps, volts, phase. 
	.5 Manufacturer and model; 
	.6 Size; 
	.7 Type drive; 
	.8 Motor type, kW (HP), r/m, voltage, phase, and full load amperage. 

	.2 Recorded Data: 
	.1 Discharge and suction pressures with secondary systems on both bypass and full circulation (full flow and no flow); 
	.2 Operating head; 
	.3 Operating water flow rate (from pump curves if metering not provided); 
	.4 Motor operating amps (full flow and no flow); 
	.5 r/min. 
	 


	.5 Expansion Tank 
	.1 Design Data: 
	.1 Size; 
	.2 Capacity; 
	.3 Pressure rating; 
	.4 Installation Data: 
	.5 Manufacturer, size, capacity; 
	.6 Pressure reducing valve setting; 
	.7 Pressure relief valve setting. 


	.6 Heating Equipment (Boilers, Unit heaters, Heating coil, etc.) 
	.1 Design Data: 
	.1 Heat transfer rate; 
	.2 Fluid flow rate; 
	.3 Entering and leaving fluid temperatures; 
	.4 Fluid pressure drop. 

	.2 Installation Data: 
	.1 Manufacturer, Model, Type; 
	.2 Entering and leaving fluid temperatures; 
	.3 Capacity; 
	.4 Pressure drops; 
	.5 Flow rates. 

	.3 Recorded Data: 
	.1 Element type and identification (location and designation); 
	.2 Entering and leaving fluid temperature (for varying outdoor temperatures); 
	.3 Fluid pressure drop; 
	.4 Fluid flow rate; 
	.5 Pressure relief valve setting. 



	Part 2 Products 
	.1 Provide calibration histories for each instrument. Recalibration or use of other instruments may be requested when accuracy of readings is questionable. 

	Part 3 Execution 
	.1 Permanently mark, by stick-on labels and/or fluorescent paint, settings on valves, splitters, dampers, and other adjustment devices. 
	.2 Subsequent to correctional work, take measurements to verify balance has not been disrupted or that any such disruption has been rectified. 
	.3 Where vane anemometer is used to measure supply, return or exhaust air grilles, AK factors shall be determined as follows: 
	.1 Determine and tabulate similar sized grilles being balanced for AK schedule. 
	.2 Traverse all ducts serving grilles (outlined in AK schedule) to verify AK factors. 
	.3 AK factor from schedule, must be approved by C. A during initial review with balancer on site.  (Balancer shall include written procedure for determination of AK factors). 
	.4 No flow hoods are to be used for measurement of exhaust or return air grilles. 

	.4 Balancing shall be performed to the following accuracies: 
	.1 Air - terminal outlets ±10% (outlets less than 200 L/s (425 cfm) 
	.2 Air - terminal outlets ±5% (outlets greater than 200 L/s (425 cfm) 
	.3 Air - central equipment ±5%  

	 
	.5 Balancing contractor shall advise mechanical contractor of required revised pulleys, sheaves and impeller shavings to allow proper balancing of systems. 
	.6 Where axial fans require blade pitch changes, this shall be the responsibility of the balancing contractor.  
	.7 Where pump impellers require shaving, this shall be the responsibility of the mechanical contractor.  All adjustments shall be by qualified millwright.  All changes shall be documented and included as part of the balancing report. 
	.1 Perform balancing, adjusting, and testing with building doors and windows in their normal operation position. 
	.2 The following procedure shall be adopted for central systems: 
	.1 Ensure dampers or volume control devices are in fully open position. 
	.2 Balance central apparatus to ±5% air flow. 
	.3 Balance branches and mains in accordance with 3.1.4. 
	.4 Recheck central apparatus. 
	.5 Balance all terminal air outlets in accordance with 3.1.4. 
	.6 Re-balance central apparatus to ±5%. 
	.7 Recheck all air outlets. 

	.3 When balancing air outlets: 
	.1 Rough balance furthest outlets and then balance sequentially back to source. 
	.2 Fine balance furthest outlet back to source. 

	.4 Make air quantity measurements in ducts by "Pitot Tube" traverse of entire cross sectional area.  Take minimum of 16 for rectangular ducts, and 10 on each vertical and horizontal axis for round ducts, traverse readings.  If readings are inconsistent across duct, try to obtain straight run of six (6) diameters widths upstream and re-do traverse. 
	.5 Use volume control devices to regulate air quantities only to extent that adjustments do not create objectionable air motion or sound levels.  Effect volume control only by duct internal devices such as dampers and splitters. 
	.6 Vary total system air quantities by adjustment of fan speeds.  Vary branch air quantities by damper regulation. 
	.7 Where modulating dampers are provided, take measurements and balance at extreme conditions.  (Balance variable volume systems at maximum air flow rate - full cooling, and at minimum air flow rate - full heating). 
	.8 Verify all terminal unit factory settings for maximum air flow (and minimum if applicable).  Adjust terminal unit controller if required.  Record adjusted units. 
	.9 The final balanced condition of each area shall include testing and adjusting of pressure conditions.  Test and record building pressurization levels in variable volume systems throughout full range of fan delivery rates, under both heating and cooling conditions.  For multi-storey building test pressure conditions at ground, intermediate and upper levels.  Front doors, exits, elevator shafts, should be checked for air flow so that exterior conditions do not cause excessive or abnormal pressure conditions. Document abnormal building leakage conditions noted. 
	.10 Complete balancing to achieve positive building pressure unless otherwise instructed.  A positive pressure relative to outside of 10 Pa (0.04”WG) minimum and 20 Pa (0.08”WG) maximum shall be achieved, measured with negligible outside wind velocity. 
	.1 Submit draft copies of rough balancing reports prior to final acceptance of project. 
	.2 Include types, serial number and dates of calibration of instruments. 
	.3 Record test data on a sepia made from the latest available revised set of mechanical drawings and submit three (3) copies upon completion of the balancing contract for inclusion in equipment and maintenance manuals. 
	.4 Submit with report, fan and pump curves with operating conditions plotted.  Submit grille and diffuser shop drawings and diffusion factors. 
	.5 Report shall be indexed as follows: 
	.1 Air 
	.1 Summary 
	.2 Procedure 
	.3 Instrumentation 
	.4 Drawings 
	.5 Equipment Summary 
	.6 Fan Sheets 
	.7 Fan Curves 
	.8 Fan Profile Data 
	.9 Static Data 
	.10 Traverse Data and Schedule 
	.11 Terminal Unit Summary 
	.12 Outlet Data Summary and Schematics (per system) 
	.13 Building Schematic 
	.14 Building Pressurization Data 
	.15 Weather Conditions at Time of Test 
	.16 Diagnostic 
	.17 Millwright Reports 

	.2 Liquid 
	.1 Summary 
	.2 Procedure 
	.3 Instrumentation 
	.4 Drawings 
	.5 Pump Data 
	.6 Pump Curves 
	.7 Coils 
	 
	 
	.8 Equipment Data 
	.9 Element Data Summary and Schematics (per system) 
	.10 Diagnostic  
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	Part 1 General 
	1.1 SUMMARY 
	.1 Duct thermal insulation. 
	.2 Duct acoustic insulation. 
	.3 Adhesives, tie wires, tapes. 
	.4 Recovery. 

	1.2 RELATED SECTIONS 
	.1 Entire Specification – All areas of common work. 

	1.3 REFERENCES 
	.1 American Society for Testing and Materials (ASTM International) 
	.1 ASTM C335-05ae1, Standard Test Method for Steady-State Heat Transfer Properties of Horizontal Pipe Insulation. 
	.2 ASTM C411-05, Standard Test Method for Hot-Surface Performance of High-Temperature Thermal Insulation. 
	.3 ASTM C449-07, Standard Specification for Mineral Fiber Hydraulic-Setting Thermal Insulating and Finishing Cement. 
	.4 ASTM C533-07, Standard Specification for Calcium Silicate Block and Pipe Thermal Insulation. 
	.5 ASTM C547-07e1, Standard Specification for Mineral Fiber Pipe Insulation. 
	.6 ASTM C553-08, Standard Specification for Mineral Fiber Blanket Thermal Insulation for Commercial and Industrial Applications. 
	.7 ASTM C612-04e1, Standard Specification for Mineral Fiber Block and Board Thermal Insulation. 
	.8 ASTM C795-08, Standard Specification for Thermal Insulation for Use in Contact with Austenitic Stainless Steel. 
	.9 ASTM C921-03a, Standard Practice for Determining the Properties of Jacketing Materials for Thermal Insulation. 

	.2 Canadian General Standards Board (CGSB) 
	.1 CGSB 51-GP-52MA-89, Vapor Barrier, Jacket and Facing Material for Pipe, Duct and Equipment Thermal Insulation. 
	.2 CAN/CGSB 51.53-95, Poly (Vinyl Chloride) Jacketing Sheet, for Insulated Pipes, Vessels and Round Ducts. 

	.3 Thermal Insulation Association of Canada (TIAC) 
	.1 National Insulation Standards 1992 (R1999). 


	1.4 QUALITY ASSURANCE 
	.1 Insulation shall be installed by skilled workmen regularly engaged in this type of work. 
	.2 Materials shall meet or exceed fire and smoke hazard ratings as stated in this section and defined in applicable building codes. 

	1.5 SHOP DRAWINGS 
	.1 Submit shop drawings in accordance with E4.  
	.2 Submit shop drawings which indicate complete material data, "K" value, temperature rating, density, finish, recovery jacket of materials proposed for this project and indicate thickness of material for individual services. 
	.3 Submit samples of proposed insulating and recovering materials. 

	1.6 JOB CONDITIONS 
	.1 Deliver material to job site in original non-broken factory packaging, labeled with manufacturer's density and thickness. 
	.2 Perform work at ambient and equipment temperatures as recommended by the adhesive manufacturer.  Make good separation of joints or cracking of insulation due to thermal movement or poor workmanship. 

	1.7 ALTERNATIVES 
	.1 Alternative insulations are subject to approval. Alternatives shall provide the same thermal resistance within 5% at normal conditions as material specified. 

	Part 2 Products 
	2.1 ACCEPTABLE MANUFACTURERS 
	.1 Owen's Corning/Fiberglas Canada Inc., Manson, Knauf Fiberglass. 

	2.2 GENERAL 
	.1 Insulation Materials, Recovery Jackets, Vapor Barrier Facings, Tapes and Adhesives shall be In accordance with CAN/ULC-S102: 
	.1 Maximum flame spread rating: 25. 
	.2 Maximum smoke developed rating: 50.   

	.2 Insulating materials and accessories shall withstand service temperatures without smoldering, glowing, smoking or flaming. 
	.3 All insulation materials shall meet Building Code Standards, and packages or containers of such materials shall be appropriately labeled. 

	2.3 MATERIALS 
	.1 Exposed Rectangular Ducts:  Rigid fibrous glass or mineral fiberboard insulation, "K" value maximum 0.035 W/m. (C at 24(C (0.24 btu in/hr/ft2 at 75(F).  Factory applied reinforced aluminum foil vapor barrier for cold ducts.  Hot duct service temperature 20(C (68(F) to 65(C (149(F).  Cold ducts service temperature -40(C (-40(F) to 65(C (149(F). 
	.2 Round Ducts and Concealed Rectangular Ducts:  Flexible fibrous glass or mineral fiber insulation, "K" value maximum 0.035 W/m. (C at 24(C (0.24 btu in/hr/ft2 at 75(F).  Factory applied reinforced aluminum foil vapor barrier for cold ducts.  Hot duct service temperature 20(C to 65(C (68(F to 149(F).  Cold duct service temperature -40(C (-40(F) to 65(C (149(F). 
	.3 Acoustic Lining:  Fibrous glass or mineral fiberboard insulation with "K" value maximum 0.035 W/m. (C, at 24(C (0.24 btu in/hr/ft2 at 75(F). Absolute roughness of exposed surface not to exceed 0.58 mm (26 gauge), coated to prevent fiber erosion at air velocities up to 25.4 m/s, 24 kg/m2 (5000 ft/m, 5 lb/ft2 ) minimum density for ductwork and plenums.  Substrate must not be dark in color.  Service temperature -40(C (-40(F) to 65(C (149(F). 
	.4 Recovery Jackets: Polyvinyl Chloride (PVC)  
	.1 One-piece moulded type and sheet to CAN/CGSB 51.53 with pre-formed shapes as required. 
	.2 Colours: white (not painted) 
	.3 Minimum service temperatures: -20 degrees C. 
	.4 Maximum service temperature: 65 degrees C. 
	.5 Moisture vapour transmission: 0.02 perm. 
	.6 Thickness: 0.020 mm. 



	Part 3 Execution 
	3.1 PREPARATION 
	.1 Do not install covering before ductwork and equipment has been tested and approved. 
	.2 Ensure surface is clean and dry prior to installation. Ensure insulation is dry before and during application. Finish with systems at operating conditions, where possible. 

	3.2 INSTALLATION 
	.1 Ensure insulation is continuous through floor and wall sleeves etc.  Pack around ducts with fireproof self-supporting insulation materials, properly sealed. 
	.2 Finish insulation neatly at hangers, supports and other protrusions. 
	.3 Locate insulation or cover seams in least visible locations.  Locate seams on ductwork in ceiling spaces on the underside of the duct. 
	.4 Provide recovering jackets on exposed insulation throughout, including equipment rooms.  Insulation located in crawl spaces, shafts and suspended ceiling spaces is not considered exposed.  Make smooth any uneven insulated surface before recovering. 
	.5 Cover insulation exposed to outdoors with aluminum jacket secured with aluminum bands on 200 mm (8”) centre.  Longitudinal slip joints, lap circumferential joints 75 mm (3”) minimum and seal all joints with compatible waterproof lap cement. 
	.6 Exposed Rectangular Ducts:  Secure rigid insulation with galvanized anchors, or weld pins on 400 mm (16”) centre. Secure in place with retaining clips.  Seal all insulation joints and breaks with joint tape.  Use vapor barrier tape for insulation joints or breaks on cold ducts. 
	.7 Round Ducts and Concealed Rectangular Ducts: Adhere flexible insulation to ductwork with adhesive applied in 150 mm (6”) wide strips on 400 mm (16” )centers.  Provide annealed tie wire tied at 400 mm (16”) centers for securing duct insulation.  Butt insulation and seal joints and breaks with lap seal adhesive; cover joints with joint tape.  Use vapor barrier tape for cold ducts. 
	.8 Acoustic Lining:  Apply to interior of ducts where shown. Secure to ductwork with adhesive using 50% coverage and anchors or weld pins on 400 mm (16”) centers.  Secure in place with retaining clips.  Cut off excess fastener length and cover with brush coat of mastic over protrusions and all raw edges.  Use 25 mm (1”) thick insulation unless otherwise noted. Provide vapor barrier located on the warm side for outside air intakes.  Bevel corners at joints and butt together.  Install acoustic gauze over all cut corners and joints and brush coat with lap seal adhesive. 
	.9 Where duct velocities exceed 10 m/s (2000 ft/m), cover insulation with 0.8 mm perforated galvanized steel with 24% free area. 
	.10 Fasten aluminum recovery jacket in place with aluminum banding on 200 mm (8”) centre or screws or rivets on 150 mm (6”) centre.  Longitudinal slip joints and 50 mm (2”) lap joints. 

	3.3 INSULATION INSTALLATION THICKNESS SCHEDULE 
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	Part 1 General 
	1.1 SUMMARY 
	.1 Demonstration of equipment and systems operations. 
	.2 Instruction seminars for City personnel. 

	1.2 GENERAL 
	.1 This section describes the commissioning of the mechanical system and outlines the duties and responsibilities of the team. 
	.2 The commissioning of the mechanical system shall be in accordance with the Code of Practice for Commissioning Mechanical Systems in Buildings and as described in this section. 
	.3 The commissioning process shall be applied to all products, equipment and systems provided under this Section. 
	.4 Work specified in this section shall be performed by the Contractor and paid by the Contractor. 
	.5 This section is to be used as a guide by the contractor to allow and include for the necessary co-ordination with the commissioning agent. 

	1.3 QUALITY ASSURANCE 
	.1 Work specified in this section shall be performed by an Independent Agency specializing in this type of work by providing documentation confirming qualifications. 

	Part 2 The Commissioning Process 
	2.1 THE COMMISSIONING TEAM 
	.1 The Commissioning Team shall be formed and consist of: 
	.1 The Commissioning Agent. 
	.2 The Contract Administrator’s representative. 
	.3 The City's staff representative. 


	2.2 DUTIES OF THE TEAM 
	.1 The duties of the team are summarized below: 
	.1 The Commissioning coordinator shall plan, organize and implement the commissioning process and shall within one month of the award of the contract submit the name and address of the commissioning coordinator. 
	.2 The Commissioning coordinator shall provide a complete description of the systems operation, performance and flow data to the C. A. for review. 
	.3 The Commissioning coordinator shall prepare the commissioning plan and provide demonstration and instructions to the City's staff over a period of time to enable the staff to become familiar with the systems. 
	.4 Where the City appoints a commissioning agent, the contractor shall include and provide for complete co-operation and all work necessary to assist the commissioning agent in the completion of the work, as outlined in this section. 


	2.3 COMMISSIONING SCHEDULE 
	.1 Within three (3) months of commencing with the project work the commissioning co-coordinator shall review design intent and intended commissioning procedures with the Contract Administrator Six (6) months prior to the date of scheduled substantial performance, submit a detailed plan identifying the orderly progression of the prestart commissioning check and subsequent commissioning performance check of each sub-system, leading up to the ultimate commissioning of entire systems. 
	.2 Submit a schedule for the commissioning phase of the work.  This schedule shall show: 
	.1 Completion dates for each trade in each major section of the building. 
	.2 Timing of the various phases of the commissioning, testing, balancing and demonstration process. 
	.3 Submission dates for the various documents required prior to verification of commissioning by the Contract Administrator. 
	.4 Prepare a commissioning statement in which each of the four (4) phases that the process is perceived to be worked through.  In sequence, the phases are expected to be: 
	.1 Phase 1 - System Readiness. 
	.2 Phase 2 - System Start-up, Testing, Balancing, Etc. 
	.3 Phase 3 - Verification of System Commissioning. 
	.4 Phase 4 - Demonstration and Instruction. 

	.5 With the commissioning schedule noted above, submit a copy of all commissioning worksheets to be used during the commissioning process. 
	.6 Each phase is applicable to each major and separate system making up the work in Section 21, 22, 23 including controls and Section 26 interface as applicable. 
	.7 Where an City appointed commissioning agent is part of the construction tem, the contractor shall allow for the scheduling based on the above outline. 


	2.4 COMMISSIONING PHASES 
	.1 Phase 1 - Before starting any of the separate systems, provide written verification stating that the specific system is ready for start-up and the following conditions have been met: 
	.1 Copies of all test and certificates have been submitted to the Contract Administrator. 
	.2 All safety controls installed and fully operational (dry run test). 
	.3 Flushing, chemical cleaning (as required), charging, fluid operating (as required), are complete. 
	.4 Equipment lubrication and pre-start checks are complete. 
	.5 Air system cleaning complete. 
	.6 All refrigeration circuits checked for pressure and leakage. 
	.7 Filter systems installed and sealed in place (except for air system charcoal filters). 
	.8 Adjusting vibration isolation completed. 
	.9 Alignment of drives (direct and belt) completed. 
	.10 Control functional checks, including all alarms performed. 
	.11 Start-up verification checks by manufacturers representatives completed. 
	.12 All deficiencies and OHS related issues to be recorded, reviewed by the commissioning team and, subsequently corrected before proceeding to the next phase, Phase 2. 

	.2 Phase 2 - System Commissioning shall include but not necessarily be limited to: 
	.1 Activation of all systems. 
	.2 Testing and adjustment of all systems. 
	.3 As in the case of the System Readiness Phase, all deficiencies are to be recorded, reviewed by the Commissioning team and, subsequently, corrected.  The process at the point of the deficiency shall be repeated before proceeding forward. 
	.4 Phase 2 is concluded when the installation is in full working order and acceptable for use.  The work will include the following: 
	.1 Position all balance dampers in ductwork. 
	.2 Position all balance valves in piping systems (where appropriate). 
	.3 Make provisions for testing air pressures and flow rates. 
	.4 Set up air diffusers, registers and grilles. 
	.5 Set up all automatic temperature control devices. 
	.6 Set up constant volume and variable volume fans. 
	.7 Plug all air pressure and flow measuring holes. 
	.8 Adjust vibration isolators as necessary. 
	.9 Verification by the air balance contractor that all fire dampers have been checked. 
	.10 Air and water balance complete. 

	.5 Fine Tuning: 
	.1 Setting up automatic controls for accurate response and precise sequencing. 
	.2 Correction of problems revealed by Balancing Agency and change of fan speed and pitch as necessary. 

	.6 Testing: 
	.1 The commissioning co-ordinator shall perform a detailed check of the following: 
	.1 All items and functions to be later demonstrated to the Citys representatives. 
	.2 Systems operation in the fire mode (pressurization and smoke removal) in the presence of the authorities having jurisdiction.  Obtain a written statement/ certificate of approval from the authorized manual jurisdiction. 



	.3 Phase 3 - Verification of Commissioning. 
	.1 Verification of commissioning by the Contract Administrator shall not commence until the commissioning process, Phase 2, has been totally completed.  Submit test procedure completion test certificates at the time of requesting the commencement of the verification procedure.  The verification process will include the demonstration of the following: 
	.1 Location of and opening and closing of all access panels. 
	.2 Operation of all automatic control dampers and automatic temperature/volume adjustment controls. 
	.3 Proper response of all variable air volume valves to thermostats and volume adjustment controls. 
	.4 Operation of all smoke removal systems. 
	.5 Operability of randomly selected fire dampers. 
	.6 Noise level from typical variable air volume valves under extreme operating conditions. 
	.7 Operation of all equipment and systems, under each mode of operation, including: 
	.1 BMS control features. 
	.2 Automatic controls. 
	.3 DX condensing and evaporating systems. 
	.4 Special exhaust/make-up air systems. 
	.5 Exhaust fans. 
	.6 Pumps. 
	.7 Unit heaters. 
	.8 Air handling systems. 
	.9 Fans. 
	.10 Coils. 
	.11 Tanks-expansion. 
	.12 Heat recovery system. 


	.2 At the completion of Phase 3, the Contractor shall submit the following to the Contract Administrator: 
	.1 A letter certifying that all work specified under this contract is complete, clean and operational in accordance with the specification and drawings. 
	.2 A copy of Phase 2 Verification Certificates provided by the specialist trades for submission to the Contract Administrator. 
	.3 Record drawings as specified. 
	.4 A letter from the testing and balancing agency certifying that all necessary data for inclusion in operating and maintenance manuals has been received. 

	.3 Upon receipt of all documents and a satisfactory outcome of the verification procedure, the Contract Administrator will provide a Certificate of Verification for Phase 3. 
	.4 Substantial Performance may, thereupon, be declared. 

	.4 Phase 4 - Demonstration and Acceptance shall not commence until the commissioning process Phase 3 has been successfully completed - verification certificate issued and Substantial Performance declared.  The demonstration process is a statement of satisfaction from the Contract Administrator and City upon completion.  Construction Completion will not be accomplished without this achievement. 


	Part 3 Execution 
	3.1 GENERAL 
	.1 Independent Agency shall chair the demonstration and instruction sessions. 
	.2 Contractor shall arrange for presentation and demonstration of mechanical equipment and systems by appropriate specialists and shall ensure that required manufacturer's representatives are in attendance. 

	3.2 THE FOLLOWING SYSTEMS ARE TO BE COMMISSIONED: 
	.1 Plumbing 
	.1 Domestic hot and cold water systems - system pressure tests, flush and clean lines, system pressures at fixtures, water delivery at each fixture; identification of piping systems. 
	.2 Domestic hot water heater - capacity flow tests, combustion controls verification. 
	.3 Sanitary drainage - system pressure tests, pipe identification. 
	.4 Fixtures - cleaning, test hot and cold water and drain, installation. 

	.2 Fire protection systems 
	.1 Confirm fire extinguisher location and charge.  Verify that all tags are filled out and signed. 

	.3 HVAC Systems 
	.1 Hydronic Systems - piping, pressure test, temperature sensors, water conditioning. 
	.2 Boilers - check out by manufacturer's representative, gas and water piping connections, burner and controls, flue connections, boil out, chemical treatment, capacity tests, expansion tank pressures and capacity. 
	.3 Pumps - alignment, rotation, motor current draw, piping connections, flow and pressure test. 
	.4 Piping System - pressure tests, insulation, identification, water balance, hangers, expansion. 
	.5 Duct System - pressure tests, insulation, identification, air balance identification. 
	.6 Exhaust Fans - installation, rotation, motor current draw, accessories dampers, etc., air balance, identification. 
	.7 Air Handling Units - installation vibration isolation, water and duct connections, motor rotation, air balance, filters, capacity identification, controls. 
	.8 Control Valves - installation, controls, capacity modulation, connection to BMS, identification. 
	.9 Control Dampers - installation, operation, identification, capacity modulation, connection to BMS. 
	.10 Controls-commissioning of controls by Controls Contractor under the supervision of the commissioning co-coordinator. 


	3.3 DEMONSTRATIONS 
	.1 Provide three (3) working days for demonstration of equipment to the City. 
	.2 Demonstrate specific starting and general maintenance requirements for each major piece of equipment.  Ensure all labeling and identification is completed. 
	.3 Demonstrate the following systems, in the form of instruction seminars and contractor-guided tour of the facility. 
	.1 Hydronic Heating Systems; 
	.2 Air Systems; 
	.3 Fire Protection Systems; 
	.4 Plumbing Systems; 
	.5 Control Systems; 

	.4 Demonstrate the following pieces of equipment: 
	.1 Boilers; 
	.2 Fans/Air Handling Unit; 
	.3 Unit Heaters; 
	.4 Domestic Water Heater; 
	.5 Pumps; 

	.5 Prepare a schedule identifying the proposed sequence of demonstration.  Sequence of demonstration shall correspond to full system starting.  Submit for review by C. A one month prior to demonstration. 
	.6 Answer all questions raised by City at demonstrations; if unable to satisfactorily answer questions immediately, provide written response within three (3) days. 
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	Part 1 General 
	1.1 SUMMARY 
	.1 Section includes: 
	.1 Temperature Sensors 
	.2 Temperature Transmitters  
	.3 Pressure Transmitters 
	.4 Differential Pressure Transmitters 
	.5 Static Pressure Sensors 
	.6 Static Pressure Transmitters 
	.7 Pressure and Differential Pressure Transmitters 
	.8 Control Panels 
	.9 Wire 
	.10 Conduit and Cables 
	.11 Related Accessories 
	.12 Control Dampers 
	.13 Electric Control Damper Operators 
	.14 Control Valves 
	.15 Electronic actuators 

	.2 Related Sections: 
	.1 Section 23 09 23 - Direct-Digital Control System 
	.2 Section 23 09 93 - Sequence of Operations for HVAC Controls 


	1.2 GENERAL 
	.1 Complete and fully operational system of automatic controls, including all materials and labor. 
	.2 Submissions of technical system data. 
	.3 Demonstration of proposed installed controls system. 

	1.3 QUALITY ASSURANCE 
	.1 Install all components in accordance with the latest regulations of the Canadian Electrical Code, applicable Municipal and Provincial Codes and Regulations, and latest CSA Electrical Bulletins. 
	.2 The equipment manufacturer shall have trained service representatives resident in the Province where project is located. 

	1.4 SHOP DRAWINGS 
	.1 Submit shop drawings in accordance with E4. 
	.2 Provide operating and maintenance manuals with complete description of installation and operation specified in Section 01 78 00 – Closeout Submittals. 

	Part 2 Products 
	2.1 GENERAL 
	.1 Provide control system components consisting of thermostats, control valves, dampers, actuators, indicating devices, and interface equipment required to operate mechanical equipment and perform functions specified. 
	.2 Provide all materials and labor required to connect control components. 
	.3 Provide electric/pneumatic and pneumatic/electric devices as part of this contract. 
	.4 No splicing or extending of wiring will be accepted. 
	.5 Maintain integrity of all fire protection and smoke evacuation systems. 

	2.2 TEMPERATURE SENSORS 
	.1 General: Including room sensors to be resistance or thermocouple type to the following requirements: 
	.1 Thermocouples: limit to temperature range of 200 degrees C. 
	.2 100 or 1000 ohm at 0 degrees C (plus or minus 0.2 ohms) platinum element with strain minimizing construction, 3 integral anchored leadwires. Coefficient of resistivity: 0.00385 ohms/ohm degrees C. 
	.3 Sensing element: hermetically sealed. 
	.4 Stem and tip construction: copper or type 304 stainless steel. 
	.5 Time constant response: less than 3 seconds to a temperature change of 10 degrees C. 
	.6 Range of device to be selected so as to provide reasonable representation of process being controlled. 

	.2 Immersion wells: NPS 3/4, stainless steel spring loaded construction, with heat transfer compound compatible with sensor. Insertion length 100 mm as indicated. 
	.3 The sensor shall be constructed in a manner that will prevent the sensor from becoming dysfunctional or failed when used in direct contact with moisture droplets that may occur in the air stream in which it is applied. 
	.1 Room temperature sensors and display wall modules. 
	.2 Temperature sensing and display wall module. 
	.3 LCD display to show space temperature and temperature set-point in areas designated in the Control Point I/O Summary: Site Requirements, Applications and Systems Sequences Of Operation. 
	.4 Buttons for occupant selection of temperature set-point and occupied/unoccupied modes. 
	.5 Jack connection for plugging in laptop personal computer contractor supplied zone terminal unit for access to zone bus. 
	.6 Integral thermistor sensing element 10,000 ohm at 24 degrees C. 
	.7 Accuracy 0.2 degrees C over range of 0 to 70 degrees C. 
	.8 Stability 0.02 degrees C drift per year. 
	.9 Separate mounting base for ease of installation. 
	.10 Room temperature sensors. 
	.11 Wall mounting, in slotted type covers. 
	.12 Element 10-50 mm long RTD with ceramic tube or equivalent protection or thermistor, 10,000 ohm, accuracy of plus or minus 0.2 degrees C. 
	 

	.4 Duct temperature sensors: 
	.1 General purpose duct type: suitable for insertion into ducts at various orientations, insertion sensor length shall be selected to traverse the width or height of the duct without extending the sensor past the dimensions of the duct or distorted from a forced fit. 
	.2 Averaging duct type: shall provide one indication representative of the average temperature measured across the entire length of the sensing element. 
	.3 Both rigid and serpentine style sensors shall be installed in accordance to manufacturer recommendations 

	.5 Outdoor air temperature sensors: 
	.1 Outside air type: complete with probe, non-corroding sun shield to minimize solar and wind effects, threaded fitting for mating to 13 mm conduit, weatherproof construction in NEMA 4 enclosure. 

	.6 Immersion temperature sensors: 
	.1 General Purpose immersion type: suitable for insertion into an immersion well and supplied with thermal conductivity improving and sealing compound to be applied to the sensor before setting in place in immersion well. To be provided with a protection pocket and a matched stainless steel immersion sensing well. 


	2.3 TEMPERATURE TRANSMITTERS  
	.1 The sensor may be either real time data or thermistor type providing the following minimum performance requirements are met: 
	.1 Accuracy: ± 0.5°C (( 1.0°F). 
	.2 Operating Range: 2°C to 46°C (35°F to 115°F). 
	.3 Setpoint Adjustment Range: 2°C to 30°C (3°F to 54°F). 
	.4 Setpoint Modes: Heating, Cooling, Night Setback. 
	.5 Calibration Adjustments: None required. 

	.2 Each room temperature sensor shall include a terminal jack integral to the sensor assembly. The terminal jack shall be used to connect a portable operator's terminal to control and monitor all hardware and software points in the system. 
	.3 Each room sensor shall also include the following auxiliary devices: 
	.1 Setpoint adjustment dials. 
	.2 Temperature indicator. 
	.3 Override Switch. 

	.4 The setpoint adjustment dial shall allow for modification of the temperature by the City. 
	.5 The temperature indicator shall be a bi-metal or mercury thermometer and shall be visible without removing the sensor cover. 
	.6 An override switch shall initiate override of the night setback mode to normal (day) operation when activated by the City. 
	.7 The setpoint adjustment and night setback override switch may be locked out, overridden or limited through software, at the DCS central terminal, or portable operator’s terminal. 
	.8 Provide tamper proof thermostat guards for all areas. Temperature indication would be visible through the guard, but a key would be required to access temperature adjustment. 

	2.4 PRESSURE TRANSMITTERS 
	.1 Pressure Transmitters shall be designed for industrial environment conditions. The technical data as following: 
	.1 0-100 PSIG pressure ranges.  
	.2 9-30 VDC input. 
	.3 4-20 mA output. 
	.4 Temperature -40°C - 260°C. 
	.5 Vibration: 20g 

	.2 Acceptable Manufacturers: Setra DPT 209. 

	2.5 DIFFERENTIAL PRESSURE TRANSMITTERS 
	.1 Internal materials: suitable for continuous contact with industrial standard instrument air, compressed air, water, steam, as applicable. 
	.2 Output signal: 4-20 mA into 500 ohm maximum load. 
	.3 Output variations: less than 0.2% full scale for supply voltage variations of plus or minus 10%. 
	.4 Combined non-linearity, repeatability, and hysteresis effects: not to exceed plus or minus 0.5% of full scale output over entire range. 
	.5 Integral zero and span adjustment. 
	.6 Temperature effects: not to exceed plus or minus 1.5% full scale/50 degrees C. 
	.7 Over-pressure input protection to at least twice rated input pressure. 
	.8 Output short circuit and open circuit protection. 
	.9 Unit to have 12.5 mm N.P.T. conduit connection. Enclosure to be integral part of unit. 

	2.6 STATIC PRESSURE SENSORS 
	.1 Multipoint element with self-averaging manifold. 
	.2 Maximum pressure loss: 160 Pa at 10 m/s. (Air stream manifold). 
	.3 Accuracy: plus or minus 1% of actual duct static pressure. 

	2.7 STATIC PRESSURE TRANSMITTERS 
	.1 Output signal: 4-20 mA linear into 500 ohm maximum load. 
	.2 Calibrated span: not to exceed 150% of duct static pressure at maximum flow. 
	.3 Accuracy: 0.4% of span. 
	.4 Repeatability: within 0.5% of output. 
	.5 Linearity: within 1.5% of span. 
	.6 Deadband or hysteresis: 0.1% of span. 
	.7 External exposed zero and span adjustment. 
	.8 Unit to have 12.5 mm N.P.T. conduit connection. Enclosure to be integral part of unit 

	2.8 PRESSURE AND DIFFERENTIAL PRESSURE SWITCHES 
	.1 Internal materials: suitable for continuous contact with compressed air, water, steam, etc., as applicable. 
	.2 Adjustable set-point and differential. 
	.3 Switch: snap action type, rated at 120V, 15 amps AC or 24 VDC. 
	.4 Switch assembly: to operate automatically and include a manual reset. Over-pressure input protection to at least twice rated input pressure. 
	.5 Accuracy:  within 2% repetitive switching. 
	.6 Provide switches with isolation valve and snubber, where code allows, between sensor and pressure source. 
	.7 Switches on steam and high temperature hot water service: provide pigtail syphon. 

	2.9 CONTROL PANELS 
	.1 Mount DDC controllers in control panels and field interface equipment (i.e. relays, transducers, etc.) in separate field interface control panels.   
	.2 Control panels are to be of unitized cabinet type construction, fabricated from 2.5 mm rolled sheet metal sheet with baked enamel finish, flush fitting, gasketted doors hung on piano type hinges and three point latches and locking handles.  CSA approved for line voltage applications. 
	.3 Mount pressure gauges, pilot lights, push buttons and switches flush on cabinet panel face. 
	.4 Mount panels on vibration free walls or free standing angle iron supports.  Provide engraved plastic nameplates for instruments and controls inside cabinet and on cabinet face. 
	.5 Provide pans and rails for mounting terminal blocks, relays, wiring and other necessary devices. 
	.6 Provide an individual switch for disconnection and a fuse for isolation of all panel mounted instruments requiring a 120 volt supply. 
	.7 Make all wiring connections in the shop from the equipment mounted on the panel to numbered terminal blocks conveniently located in the panel, including the power supply for all instruments. 
	.8 Identify all wiring by means of stamped markings on heat shrinkable tubing that is permanently fastened to wiring.  Install all wiring neatly and laced or bunched into cable form using plastic wire clips, where practical, contained in plastic wiring channels with covers.  Maximum 25 conductors to each wire bundle. 
	.9 Provide terminal blocks, tabular clamp, 300 V, complete with track.  Each terminal shall be clearly indelibly marked with the wire number connection to it.  Each field connecting conductor shall be served by one terminal. Provide 20% spare unit terminals, with a minimum of two spare terminals.  Provide all necessary terminal block accessories such as manufacturer jumpers and marking tape. 
	.10 Install "Hand-Off-Auto" selector switches such that safety controls and electrical over current protection are not overridden when selector switch is in the "Hand" position. "Hand-Off-Auto" selector switches shall be provided for all ventilation fans and sump pumps. 
	.11 Control Power for control panel shall be 120 Volts A.C. from panel circuits provided by Section 26. 
	.12 Install bonding conductor between main control and auxiliary panels complete with grounding lugs, in addition to CSA grounding requirements. 
	.13 When fabrication of first panel is completed arrange for inspection and approval by Contract Administrator before proceeding with further panel construction. 
	.14 Provide panel heaters in the panel used in humid and exterior locations 

	2.10 WIRE 
	.1 Control wiring for digital functions shall be 20 AWG minimum with 300 Volt insulation. 
	.2 Control wiring for analog functions shall be 20 AWG minimum with 300 Volts insulation, twisted and shielded, 2 or 3 wire to match analog function hardware. 
	.3 Sensor wiring shall be 20 AWG minimum twisted and shielded, 2 or 3 wire to match analog function hardware or 16 AWG as required by code. 
	.4 Transformer current wiring shall be 16 AWG minimum. 
	.5 Identify all wiring and cabling by means of stamped markings on heat shrinkable tubing that is permanently fastened to wiring. 

	2.11 CONDUITS AND CABLES 
	.1 All wiring shall be in conduit or trays.  Flexible conduit may be used for final connection of control devices.  Maximum length of flexible conduit to be 1 m.  Conform to Section 26 requirements for conduit and trays specifications. 
	.2 Seal conduit where such conduit leaves heated areas and enters unheated area. 
	.3 In the field panel, run low level signal lines in separate conduit from high level signal and power transmission lines. 
	.4 Identify each cable and wire at every termination point by means of stamped markings on heat shrinkable tubing that is permanently fastened to wiring. 
	.5 Provide instrumentation complete with standard electrical conduit box for termination unless otherwise noted. 
	.6 Separate conduits shall be provided for pneumatic tubing and electrical wiring runs. 
	.7 Color code all conductors and conduits by permanently applied color bands.  Color code shall follow base building schedule. 
	.8 All wiring for terminal equipment controllers including network communications, sensors and actuator wiring must be in conduit. 
	.9 Sensor and actuator wiring for room controllers run within enclosed ceiling spaces or walls of drywall construction may be installed without conduit, provided that it adheres to the following installation requirements: 
	.1 Plenum rated cabling is used; 
	.2 Cabling is run perpendicular to building lines and is supported using proper tyraps either to the building structure or to conduit and intervals of no more than two (2) feet; 
	.3 Cabling follows ductwork where practical and is installed on top of ductwork; 
	.4 all splices and terminations are made within junction boxes; and  
	.5 Strain relief is provided for all wiring entering junction boxes. 
	.6 The use of plaster rings for mounting of space sensors on drywall will be an acceptable alternative to junction boxes when splices and terminations can be made within the sensor enclosures. 


	2.12 RELATED ACCESSORIES 
	.1 Provide and install all necessary transducers, interposing relays, interface devices, contactors, starters and EP's to perform control functions required. 
	.2 It is the responsibility of the Contractor to identify, prior to tender submission, all additional items not specified that are required to meet the operational intent specified. 

	2.13 CONTROL DAMPERS 
	.1 Refer to Section 23 33 00 – Air Duct Accessories. 

	2.14 ELECTRONIC CONTROL DAMPER ACTUATORS 
	.1 Provide electronic proportional damper actuators with spring return to “fail-safe” in normally open or normally closed position. 
	.2 Damper operator’s spring return shall have sufficient torque to provide tight shut off in the most extreme expected operating condition. 
	.3 Damper actuators shall accept a 0 to 10 VDC or 0 to 20 mA control signal and provide a 2 to 10 VDC or 4 to 20 mA operating range.  All actuators shall provide a 2 to 10 VDC position feedback signal. 
	.4 Provide sufficient damper motors to achieve unrestricted movement, with a minimum of one damper operator per damper section.  The damper area driven by each damper operator shall not exceed 1.6 meters. 
	.5 Positioning time for full closed to full open not to exceed 90 seconds. 
	.6 Positioning time for full open to full closed not to exceed 45 seconds. 
	.7 Where multiple damper actuators are utilized for one damper or multiple damper sections, or where multiple dampers are controlled in unison, all damper actuators shall be controlled by one DCS analog output signal. 
	.8 Where possible do not mount actuators outdoors or in the air stream. 
	.9 Where damper operators are located in battery rooms and OWSB, an explosion proof enclosure shall be provided. 
	.10 Standard of Acceptance – Belimo, Johnson Control 

	2.15 CONTROL VALVE (GLOBE 3-WAY)  
	.1 Construction:  
	.1 Body: Bronze 
	.2 Seat: Stainless steel  
	.3 Stem: Stainless steel 
	.4 Plug: Stainless steel  
	.5 Packing: Spring loaded TFC 

	.2 Media temperature 20°F to 250°F (-7°C to 120°C) 
	.3 Ambient temperature 32°F to 122°F (0°C to 50°C) 
	.4 Maximum fluid pressure 35 psi (241kPa) 

	2.16 ELECTRONIC VALVE ACTUATORS 
	.1 Spring return, electronic actuator 
	.2 Power supply: 24 VAC/VDC. 
	.3 Control signal: 2-10 VDC or 4-20 mA. 
	.4 Positioning time: to suit application. 90 sec maximum. 
	.5 Fail open for heating, and fail-closed for cooling  
	.6 Scale or dial indication of actual control valve position. 
	.7 Size actuator to meet requirements and performance of control valve specifications. 
	.8 For interior and perimeter terminal heating and cooling applications floating control actuators are acceptable. 
	.9 Supplied with open/close limit switches. 


	Part 3 Execution 
	3.1 INSTALLATION 
	.1 Verify location of thermostats and other exposed control sensors with drawings before installation.  Locate thermostats 1500 mm above floor. 
	.2 Install damper motors on outside of ducts.   
	.3 Wire "hand/off/auto" selector switches such that only automatic operating controls and not safety controls and electrical over current protection shall be overridden when switch is in the "hand" position. 
	.4 Fans that are to be sequenced with intake or discharge dampers through a single output point shall be wired such that operation of damper end switch alone will not start fan.  I.E. The end switch and DDC “ON” command must both be required to start the fan when the "hand/off/auto" selector switch is in the auto position. 
	.5 Unless specified otherwise, install all outdoor air sensors on the north exposure of the building. 
	.6 Install all safety limits at the operator’s level. 
	.7 Safety devices including but not limited to freeze stats and pressure switches shall be hardwired to trip fan starters on alarm condition.  Auxiliary contacts shall be wired back to the DCS for monitoring where identified on the points list. 
	.8 Install pressure gauges on branch lines and actuator excepting individual room thermostats. 
	.9 Provide air lines, checks, charging valves and pressure gauges to expansion tanks.  Charging valves to be located at operator’s level. 
	.10 Control System Power 
	.1 Provide emergency power to all control system components as necessary to provide continued monitoring and control from the control room operator’s workstation of all equipment supplied with emergency power. 
	.2 Provide separate power circuits for: 
	.3 The central computer workstation, 
	.4 Each SCU and  
	.5 Each ASC.   
	.6 ASC’s for, digital room control and other terminal equipment devices may be powered from a common circuit provided that: 
	.1 Circuit loading does not exceed 900 VA,  
	.2 A minimum of one circuit per air system is provided for the terminal equipment controllers associated with the air system, and 
	.3 Terminal equipment controllers for different air systems are not powered from the same circuit. 
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	Part 1 General 
	1.1 SUMMARY 
	.1 Section includes: 
	.1 Complete and fully operational system of automatic controls, including all materials and labor. 
	.2 Demonstration of proposed installed controls system. 

	.2 Related Sections: 
	.1 Section 23 09 13 - Instrumentation and Control Devices   
	.2 Section 23 09 93 - Sequence of Operations for HVAC Controls 


	1.2 DEFINITIONS 
	.1 Analog:  A continuously variable system or value not having discrete levels.  Typically exists within a defined range of limiting values. 
	.2 Binary:  A two-state system where an “ON” condition is represented by one discrete signal level and an “OFF” condition is represented by a second discrete signal level. 
	.3 Control Contractor:  The single Contractor to provide the work of this Section.  This Contractor shall be the primary manufacturer, installer, commissioner and ongoing service provider for the DCS work. 
	.4 Control Sequence:  An pre-programmed arrangement of software algorithms, logical computation, target values and limits as required to attain the defined operational control objectives. 
	.5 Direct Digital Control:  The digital algorithms and pre-defined arrangements included in the control software to provide direct closed-loop control for the designated equipment and controlled variables.  Inclusive of Proportional, Derivative and Integral control algorithms together with target values, limits, logical functions, arithmetic functions, constant values, timing considerations and the like. 
	.6 Provide: The term “Provide” and its derivatives when used in this Section shall mean to furnish, install in place, connect, calibrate, test, commission, warrant, document and supply the associated required services ready for operation. 
	.7 Install: The term “Install” and its derivatives when used in this Section shall mean receive at the jobsite and mount. 
	.8 Protocol:  The term “protocol” and its derivatives when used in this Section shall mean a defined set of rules and standards governing the on-line exchange of data between DCS network nodes. 
	.9 Software: The term “software” and its derivatives when used in this Section shall mean all of programmed digital processor software, preprogrammed firmware and project specific digital process programming and database entries and definitions as generally understood in the DCS industry for real-time, on-line, integrated DCS configurations. 
	.10 The use of words in the singular in these Section documents shall not be considered as limiting when other indications in these documents denote that more than one such item is being referenced. 
	.11 Headings, paragraph numbers, titles, shading, bolding, underscores, clouds and other symbolic interpretation aids included in the Section documents are for general information only and are to assist in the reading and interpretation of these Documents.   
	.12 The following abbreviations and acronyms may be used in describing the work of this Section: 

	1.3 SHOP DRAWINGS 
	.1 Submit shop drawings in accordance with E4. 
	.2 Provide operating and maintenance manuals with complete description of installation and operation specified in Section 01 78 00 – Closeout Submittals. 

	1.4 QUALITY ASSURANCE 
	.1 Install all components in accordance with the latest regulations of the Canadian Electrical Code, applicable Municipal and Provincial Codes and Regulations, and latest CSA Electrical Bulletins. 
	.2 The equipment manufacturer shall have trained service representatives resident in the Province where project is located. 

	1.5 WARRANTY  
	.1 Standard Material and Labor Warranty: 
	.1 Provide a one-year labor and material warranty on the controls. 
	.2 If within twelve (12) months from the date of acceptance of product, upon written notice from the Contract Administrator, it is found to be defective in operation, workmanship or materials, it shall be replaced, repaired or adjusted at the option of the control Contractor at the cost of the control Contractor. 
	.3 Maintain an adequate supply of materials within 300 kilometers of the Project site such that replacement of key parts and labor support, including programming. Warranty work shall be done during control Contractor’s normal business hours.  


	Part 2 Products 
	2.1 GENERAL 
	.1 The Building Management System shall consist of the following: 
	.1 Standalone Network Automation Control Engine(s) 
	.2 Field Equipment Controller(s)  
	.3 Input/Output Module(s) 

	.2 The system shall be modular in nature, and shall permit expansion of both capacity and functionality through the addition of sensors, actuators, controllers and operator devices, while re-using existing controls equipment. 
	.3 The failure of any single component or network connection shall not interrupt the execution of control strategies at other operational devices. 
	.4 The System shall maintain all settings and overrides through a system reboot. 
	.5 System architectural design shall eliminate dependence upon any single device for alarm reporting and control execution.   
	.6 Standard of Acceptance:  Johnson Controls Metasys 

	2.2 NETWORK CONTROL ENGINE  
	.1 The Network Control Engine (NCE) shall be a fully user-programmable, supervisory controller.  The NCE shall monitor the network of distributed application-specific controllers, provide global strategy and direction, and communicate on a peer-to-peer basis with other Network Automation Engines. 
	.2 The Network Control Engine (NCE) shall be a fully user-programmable, digital controller that includes a minimum of 33 I/O points.  
	.3 Automation Network – The NCE shall reside on the automation network and shall support a subnet of 32 Field controllers. 
	.4 User Interface – Each NCE shall have the ability to deliver a web based User Interface (UI) as previously described. All computers connected physically or virtually to the automation network shall have access to the web based UI.   
	.1 The web based UI software shall be imbedded in the NCE.  Systems that require a local copy of the system database on the user’s personal computer are not acceptable. 
	.2 The NCE shall support a minimum of two (2) concurrent users. 
	.3 The NCE shall have the capability of generating web based UI graphics.  The graphics capability shall be imbedded in the NCE.   
	.4 Systems that support UI Graphics from a central database or require the graphics to reside on the user’s personal computer are not acceptable. 
	.5 The web based UI shall support the following functions using a standard version of Microsoft Internet Explorer: 
	.1 Configuration 
	.2 Commissioning 
	.3 Data Archiving 
	.4 Monitoring 
	.5 Commanding 
	.6 System Diagnostics 

	.6 Systems that require workstation software or modified web browsers are not acceptable. 
	.7 The NCE shall allow temporary use of portable devices without interrupting the normal operation of permanently connected modems. 

	.5 The NCE shall employ a finite state control engine to eliminate unnecessary conflicts between control functions at crossover points in their operational sequences.  Suppliers using non-state based DDC shall provide separate control strategy diagrams for all controlled functions in their submittals. 
	.6 The NCE shall be factory programmed with a continuous adaptive tuning algorithm that senses changes in the physical environment and continually adjusts loop tuning parameters appropriately.  Controllers that require manual tuning of loops or perform automatic tuning on command only, shall not be acceptable. 
	.7 The NCE shall be assembled in a plenum-rated plastic housing with flammability rated to UL94-5VB. 
	.8 The NCE shall support the following number and types of inputs and outputs:   
	.1 Ten Universal Inputs - shall be configured to monitor any of the following: 
	.1 Analog Input, Voltage Mode 
	.2 Analog Input, Current Mode 
	.3 Analog Input, Resistive Mode 
	.4 Binary Input, Dry Contact Maintained Mode 
	.5 Binary Input, Pulse Counter Mode 

	.2 Eight Binary Inputs - shall be configured to monitor either of the following: 
	.1 Dry Contact Maintained Mode 
	.2 Pulse Counter Mode  

	.3 Four Analog Outputs - shall be configured to output either of the following 
	.1 Analog Output, Voltage Mode 
	.2 Analog Output, Current Mode 

	.4 Seven Binary Outputs - shall output the following: 
	.1 24 VAC Triac 

	.5 Four Configurable Outputs - shall be configured to output either of the following:  
	.1 Analog Output, Voltage Mode 
	.2 Binary Output, 24 VAC Triac Mode 


	.9 The NCE shall have the ability to monitor and control a network of sensors and actuators over a Sensor-Actuator Bus (SA Bus). 
	.1 The SA Bus shall be a Master-Slave/Token-Passing (MS/TP) Bus supporting BACnet Standard protocol SSPC-135, Clause 9. 
	.2 The SA Bus shall support a minimum of 10 devices. 
	.3 The SA Bus shall operate at a maximum distance of 1,200 Ft. between the NCE and the furthest connected device. 

	.10 The NCE shall have the capability to execute complex control sequences involving direct wired I/O points as well as input and output devices communicating over the Field Trunk or the SA Bus.  
	.11 The NCE shall support, but not be limited to, the following applications: 
	.1 Central Equipment including chillers and boilers 
	.2 Lighting and electrical distribution 
	.3 Built-up air handling units for special applications   
	.4 Power generation and energy monitoring equipment 
	.5 Interfaces to security and fire detection systems 

	.12 The NCE shall be microprocessor-based with a minimum word size of 32 bits. The NAE shall be a multi-tasking, multi-user, and real-time digital control processor. Standard operating systems shall be employed. NCE size and capability shall be sufficient to fully meet the requirements of this Specification.   
	.13 The NCE shall employ an industrial single board computer. 
	.14 Each NCE shall have sufficient memory to support its own operating system, databases, and control programs, and to provide supervisory control for all control level devices.   
	.15 The NCE shall include an integrated, hardware-based, real-time clock.   
	.16 The NCE shall employ nonvolatile Flash memory to store all programs and data.  The NCE shall employ a data protection battery to save data and power the real time clock when primary power is interrupted.   
	.17 The NCE shall provide removable, color coded, screw terminal blocks for 24 VAC power, communication bus and I/O point field wiring.  
	.18 The NCE shall include troubleshooting LED indicators to identify the following conditions: 
	.1 Power 
	.2 Fault 
	.3 SA Bus 
	.4 FC Bus 
	.5 Modem TX 
	.6 Modem RX 
	.7 Battery Fault 
	.8 Ethernet 
	.9 10 LNK 
	.10 100 LNK 
	.11 Run 
	.12 Peer Com 

	.19 Communications Ports – The NCE shall provide the following ports for operation of operator Input/Output (I/O) devices, such as industry-standard computers, modems, and portable operator’s terminals. 
	.1 USB port 
	.2 RS-232 serial data communication port 
	.3 RS-485 port 
	.4 RJ-45 Ethernet port 
	.5 RJ-12 jack 

	.20 Diagnostics – The NCE shall continuously perform self-diagnostics, communication diagnosis, and diagnosis of all panel components. The Network Control Engine shall provide both local and remote annunciation of any detected component failures, low battery conditions, or repeated failures to establish communication.  
	.21 Power Failure – In the event of the loss of normal power, The NCE shall continue to operate for a user adjustable period of up to 10 minutes after which there shall be an orderly shutdown of all programs to prevent the loss of database or operating system software.  
	.1 During a loss of normal power, the control sequences shall go to the normal system shutdown conditions.  All critical configuration data shall be saved into Flash memory. 
	.2 Upon restoration of normal power and after a minimum off-time delay, the controller shall automatically resume full operation without manual intervention through a normal soft-start sequence. 

	.22 Certification – The NCE shall be listed by Underwriters Laboratories (UL).File E107041, CCN PAZX, UL 916, Energy Management Equipment.  FCC Compliant to CFR47, Part 15, Subpart B, Class A 
	.23 Field Controller Bus – The NCE shall support the following communication protocols on the Field Controller Bus:  
	.1 The NCE shall support BACnet Standard MS/TP Bus Protocol ASHRAE SSPC-135, Clause 9 on the controller network. 
	.1 The NCE shall be BACnet Testing Labs (BTL) certified and carry the BTL Label. 
	.2 A BACnet Protocol Implementation Conformance Statement shall be provided for the NCE.   
	.3 The NCE shall support a minimum of 32 control devices.  

	.2 The NCE shall support LonWorks enabled devices using the Free Topology Transceiver FTT10 on the Field Controller Bus (LonWorks Network). 
	.1 All LonWorks controls devices shall be LonMark certified. 
	.2 The NCE shall support a minimum of 32 LonWorks enabled control devices.  

	.3 The NCE shall support the N2 devices on the Field Controller Bus (Johnson Controls N2 Bus). 
	.1 The NCE shall support a minimum of 32 N2 control devices. 
	.2 The Bus shall conform to Electronic Industry Alliance (EIA) Standard RS-485. 
	.3 The Bus shall employ a master/slave protocol where the NCE is the master. 
	.4 The Bus shall employ a four (4) level priority system for polling frequency. 
	.5 The Bus shall be optically isolated from the NCE. 
	.6 The Bus shall support the Metasys Integrator System. 



	2.3 DDC SYSTEM CONTROLLERS  
	.1 Field Equipment Controller (FEC) 
	.1 The Field Equipment Controller (FEC) shall be a fully user-programmable, digital controller that communicates via BACnet MS/TP protocol. 
	.1 The FEC shall support BACnet Standard MS/TP Bus Protocol ASHRAE SSPC-135, Clause 9 on the controller network. 
	.1 The FEC shall be BACnet Testing Labs (BTL) certified and carry the BTL Label. 
	.2 The FEC shall be tested and certified as a BACnet Application Specific Controller (B-ASC). 
	.3 A BACnet Protocol Implementation Conformance Statement shall be provided for the FEC.   
	.4 The Conformance Statement shall be submitted 10 days prior to bidding. 


	.2 The FEC shall employ a finite state control engine to eliminate unnecessary conflicts between control functions at crossover points in their operational sequences.  Suppliers using non-state based DDC shall provide separate control strategy diagrams for all controlled functions in their submittals. 
	.3 Controllers shall be factory programmed with a continuous adaptive tuning algorithm that senses changes in the physical environment and continually adjusts loop tuning parameters appropriately.  Controllers that require manual tuning of loops or perform automatic tuning on command only shall not be acceptable. 
	.4 The FEC shall be assembled in a plenum-rated plastic housing with flammability rated to UL94-5VB. 
	.5  The FEC shall include a removable base to allow pre-wiring without the controller. 
	.6 The FEC shall include troubleshooting LED indicators to identify the following conditions: 
	.1 Power On 
	.2 Power Off 
	.3 Download or Startup in progress, not ready for normal operation 
	.4 No Faults 
	.5 Device Fault 
	.6 Field Controller Bus - Normal Data Transmission 
	.7 Field Controller Bus - No Data Transmission 
	.8 Field Controller Bus - No Communication 
	.9 Sensor-Actuator Bus - Normal Data Transmission 
	.10 Sensor-Actuator Bus - No Data Transmission 
	.11 Sensor-Actuator Bus - No Communication 

	.7 The FEC shall accommodate the direct wiring of analog and binary I/O field points. 
	.8 The FEC shall support the following types of inputs and outputs:   
	.1 Universal Inputs - shall be configured to monitor any of the following: 
	.1 Analog Input, Voltage Mode 
	.2 Analog Input, Current Mode 
	.3 Analog Input, Resistive Mode 
	.4 Binary Input, Dry Contact Maintained Mode 
	.5 Binary Input, Pulse Counter Mode 

	.2 Binary Inputs - shall be configured to monitor either of the following: 
	.1 Dry Contact Maintained Mode 
	.2 Pulse Counter Mode  

	.3 Analog Outputs - shall be configured to output either of the following 
	.1 Analog Output, Voltage Mode 
	.2 Analog Output, current Mode 

	.4 Binary Outputs - shall output the following: 
	.1 24 VAC Triac 

	.5 Configurable Outputs - shall be capable of the following:  
	.1 Analog Output, Voltage Mode 
	.2 Binary Output Mode 


	.9 The FEC shall have the ability to reside on a Field Controller Bus (FC Bus). 
	.1 The FC Bus shall be a Master-Slave/Token-Passing (MS/TP) Bus supporting BACnet Standard protocol SSPC-135, Clause 9. 
	.2 The FC Bus shall support communications between the FECs and the NAE. 
	.3 The FC Bus shall also support Input/Output Module (IOM) communications with the FEC and with the NAE. 
	.4 The FC Bus shall support a minimum of 100 IOMs and FECs in any combination. 
	.5 The FC Bus shall operate at a maximum distance of 15,000 Ft. between the FEC and the furthest connected device. 

	.10 The FEC shall have the ability to monitor and control a network of sensors and actuators over a Sensor-Actuator Bus (SA Bus). 
	.1 The SA Bus shall be a Master-Slave/Token-Passing (MS/TP) Bus supporting BACnet Standard Protocol SSPC-135, Clause 9. 
	.2 The SA Bus shall support a minimum of 10 devices per trunk. 
	.3 The SA Bus shall operate at a maximum distance of 1,200 Ft. between the FEC and the furthest connected device. 

	.11 The FEC shall have the capability to execute complex control sequences involving direct wired I/O points as well as input and output devices communicating over the FC Bus or the SA Bus.  
	.12 The FEC shall support, but not be limited to, the following: 
	.1 Hot water, chilled water/central plant applications 
	.2 Built-up air handling units for special applications 
	.3 Terminal units 
	.4 Special programs as required for systems control 


	.2 Field Devices 
	.1 Input/Output Module (IOM) 
	.1 The Input/Output Module (IOM) provides additional inputs and outputs for use in the FEC. 
	.2 The IOM shall communicate with the FEC over the FC Bus or the SA Bus. 
	.3 The IOM shall support BACnet Standard MS/TP Bus Protocol ASHRAE SSPC-135, Clause 9 on the controller network. 
	.1 The IOM shall be BACnet Testing Labs (BTL) certified and carry the BTL Label. 
	.2  The IOM shall be tested and certified as a BACnet Application Specific Controller (B-ASC). 
	.3 A BACnet Protocol Implementation Conformance Statement shall be provided for the FEC. 

	.4 The IOM shall be assembled in a plenum-rated plastic housing with flammability rated to UL94-5VB. 
	.5 The IOM shall have a minimum of 4 points to a maximum of 17 points. 
	.6 The IOM shall support the following types of inputs and outputs:   
	.1 Universal Inputs - shall be configured to monitor any of the following: 
	.1 Analog Input, Voltage Mode 
	.2 Analog Input, Current Mode 
	.3 Analog Input, Resistive Mode 
	.4 Binary Input, Dry Contact Maintained Mode 
	.5 Binary Input, Pulse Counter Mode 

	.2 Binary Inputs - shall be configured to monitor either of the following: 
	.1 Dry Contact Maintained Mode 
	.2 Pulse Counter Mode  

	.3 Analog Outputs - shall be configured to output either of the following 
	.1 Analog Output, Voltage Mode 
	.2 Analog Output, current Mode 

	.4 Binary Outputs - shall output the following: 
	.1 24 VAC Triac 

	.5 Configurable Outputs - shall be capable of the following:  
	.1 Analog Output, Voltage Mode 
	.2 Binary Output Mode 


	.7 The IOM shall include troubleshooting LED indicators to identify the following conditions: 
	.1 Power On 
	.2 Power Off 
	.3 Download or Startup in progress, not ready for normal operation 
	.4 No Faults 
	.5 Device Fault 
	.6 Normal Data Transmission 
	.7 No Data Transmission 
	.8 No Communication 


	.2 Network Sensors (NS) 
	.1 The Network Sensors (NS) shall have the ability to monitor the following variables as required by the systems sequence of operations: 
	.1 Zone Temperature 
	.2 Zone Humidity 
	.3 Zone Setpoint  
	.4 Discharge Air Temperature 

	.2 The NS shall transmit the information back to the controller on the Sensor-Actuator Bus (SA Bus) using BACnet Standard protocol SSPC-135, Clause 9. 
	.3 The NS shall be BACnet Testing Labs (BTL) certified and carry the BTL Label. 
	.1 The NS shall be tested and certified as a BACnet Smart Sensors (B-SS). 
	.2 A BACnet Protocol Implementation Conformance Statement shall be provided for the NS. 

	.4 The Network Zone Sensors shall include the following items: 
	.1 A backlit Liquid Crystal Display (LCD) to indicate the Temperature, Humidity and Setpoint 
	.2 An LED to indicate the status of the Override feature 
	.3 A button to toggle the temperature display between Fahrenheit and Celsius 
	.4 A button to initiate a timed override command 
	.5 Available in either surface mount or wall mount 
	.6 Available with either screw terminals or phone jack   

	.5 The Network Discharge Air Sensors shall include the following:  
	.1 4 inch or 8 inch duct insertion probe   
	.2 10 foot pigtail lead  
	.3 Dip Switches for programmable address selection  
	.4 Ability to provide an averaging temperature from multiple locations 
	.5 Ability to provide a selectable temperature from multiple locations  



	.3 System Tools 
	.1 System Configuration Tool (SCT) 
	.1 The Configuration Tool shall be a software package enabling a computer platform to be used as a stand-alone engineering configuration tool for a Network Automation Engine (NAE) or a Network Integration Engine (NIE). 
	.2 The configuration tool shall provide an archive database for the configuration and application data. 
	.3 The configuration tool shall have the same look-and-feel at the User Interface (UI) regardless of whether the configuration is being done online or offline. 
	.4 The configuration tool shall include the following features: 
	.1 Basic system navigation tree for connected networks 
	.2 Integration of Metasys N1, LonWorks, and BACnet enabled devices 
	.3 Customized user navigation trees 
	.4 Point naming operating parameter setting 
	.5 Graphic diagram configuration 
	.6 Alarm and event message routing 
	.7 Graphical logic connector tool for custom programming 
	.8 Downloading, uploading, and archiving databases 

	.5 The configuration tool shall have the capability to automatically discover field devices on connected buses and networks.  Automatic discovery shall be available for the following field devices: 
	.1 BACnet Devices 
	.2 LonWorks devices 
	.3 N2 Bus devices 
	.4 Metasys N1 networks 

	.6 The configuration tool shall be capable of programming the Field Equipment Controllers. 
	.1 The configuration tool shall provide the capability to configure, simulate, and commission the Field Equipment Controllers. 
	.2 The configuration tool shall allow the FECs to be run in Simulation Mode to verify the applications. 
	.3 The configuration tool shall contain a library of standard applications to be used for configuration. 

	.7 The configuration tool shall be capable of programming the field devices. 
	.1 The configuration tool shall provide the capability to configure, simulate, and commission the field devices. 
	.2 The configuration tool shall allow the field devices to be run in Simulation Mode to verify the applications. 
	.3 The configuration tool shall contain a library of standard applications to be used for configuration 

	.8 A wireless access point shall allow a wireless enabled portable PC to make a temporary Ethernet connection to the automation network. 
	.1 The wireless connection shall allow the PC to access configuration tool through the web browser using the User Interface (UI). 
	.2 The wireless use of configuration tool shall be the same as a wired connection in every respect. 
	.3 The wireless connection shall use the Bluetooth Wireless Technology. 





	Part 3 Execution 
	3.1 INSTALLATION 
	.1 DCS Wiring 
	.1 All conduit, wiring, accessories and wiring connections required for the installation of the Building Management System, as herein specified, shall be provided by the DCS Contractor unless specifically shown on the Electrical Drawings under Division 26 Electrical.  All wiring shall comply with the requirements of applicable portions of Section 16 and all local and national electric codes, unless specified otherwise in this section. 
	.2 All DCS wiring materials and installation methods shall comply with DCS manufacturer recommendations. 
	.3 The sizing, type and provision of cable, conduit, cable trays, and raceways shall be the design responsibility of the DCS Contractor.  If complications arise, however, due to the incorrect selection of cable, cable trays, raceways and/or conduit by the DCS Contractor, the Contractor shall be responsible for all costs incurred in replacing the selected components. 
	.4 Class 2 Wiring 
	.1 All Class 2 (24VAC or less) wiring shall be installed in conduit unless otherwise specified. 
	.2 Conduit is not required for Class 2 wiring in concealed accessible locations. Class 2 wiring not installed in conduit shall be supported every 1.520 m from the building structure utilizing metal hangers designed for this application.  Wiring shall be installed parallel to the building structural lines.  All wiring shall be installed in accordance with local code requirements.  

	.5 Class 2 signal wiring and 24VAC power can be run in the same conduit.  Power wiring 120VAC and greater cannot share the same conduit with Class 2 signal wiring. 
	.6 Provide for complete grounding of all applicable signal and communications cables, panels and equipment so as to ensure system integrity of operation.  Ground cabling and conduit at the panel terminations.  Avoid grounding loops. 

	.2 DCS Line Voltage Power Source 
	.1 120-volt AC circuits used for the Building Management System shall be taken from panel boards and circuit breakers provided by Section 26. 
	.2 Circuits used for the DCS shall be dedicated to the DCS and shall not be used for any other purposes. 
	.3 DDC terminal unit controllers may use AC power from motor power circuits. 

	.3 DCS Raceway 
	.1 All wiring shall be installed in conduit or raceway except as noted elsewhere in this specification. Minimum control wiring conduit size 15 mm. 
	.2 Where it is not possible to conceal raceways in finished locations, surface raceway (Wiremold) may be used as approved by the Architect.   
	.3 All conduits and raceways shall be installed level, plumb, at right angles to the building lines and shall follow the contours of the surface to which they are attached. 
	.4 Flexible Metal Conduit shall be used for vibration isolation and shall be limited to 3 feet in length when terminating to vibrating equipment.  Flexible Metal Conduit may be used within partition walls.  Flexible Metal Conduit shall be UL listed. 

	.4 Penetrations 
	.1 Provide fire stopping for all penetrations used by dedicated DCS conduits and raceways.   
	.2 All openings in fire proofed or fire stopped components shall be closed by using approved fire resistive sealant.  
	.3 All wiring passing through penetrations, including walls shall be in conduit or enclosed raceway. 
	.4 Penetrations of floor slabs shall be by core drilling. All penetrations shall be plumb, true, and square.   

	.5 .DCS Identification Standards 
	.1 Node Identification.  All nodes shall be identified by a permanent label fastened to the enclosure.  Labels shall be suitable for the node location. 
	.2 Cable types specified in Item A shall be color coded for easy identification and troubleshooting.   

	.6 DCS Panel Installation 
	.1 The DCS panels and cabinets shall be located as indicated at an elevation of not less than 2 feet from the bottom edge of the panel to the finished floor.  Each cabinet shall be anchored per the manufacturer’s recommendations. 
	.2 The DCS contractor shall be responsible for coordinating panel locations with other trades and electrical and mechanical contractors. 


	3.2 DEMONSTRATIONS 
	.1 The controls contractor shall arrange for a demonstration of an operating system that meets the technical submittal and Specification requirements. 
	.2  The demonstration shall include representative(s) from the Contract Administrator and representative(s) from the City. 
	.3 The controls contractor shall submit to the Contract Administrator a demonstration plan prior to conducting the demonstration. 
	.4 The controls contractor shall demonstrate to the Contract Administrator that the equipment, networks, installation programs and services as proposed for this Contract meet the requirements of the Contract Documents. 
	.5 The Contractor shall complete all necessary documentation and testing forms prior to scheduling any tests, of the operating system being demonstrated. 
	.6 The Contract Administrator shall have the option of additional special testing to ensure the proper functioning of the control system at no extra cost to this Contract. 
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	Part 1 General 
	1.1 SUMMARY 
	.1 Section includes: 
	.1 The control sequences contain a general description of the intent of the operation of the systems to be controlled.  The Contractor shall review individual systems to ensure equipment and life safety interlocks are not overridden. 
	.2 The relationships between the points, systems and building are described in the control sequences. 
	.3 Review with the Engineer during the shop drawing stage to finalize the control sequences for each system. 

	.2 Related Sections: 
	.1 Section 23 09 13 - Instrumentation and Control Devices   
	.2 Section 23 09 23 - Direct-Digital Control System 


	Part 2 Products 
	.1 Not Applicable 

	Part 3 Execution 
	.1 Provide data base for all hardware points listed for system operation to meet specification operating sequences. 
	.2 Control Sequences: 
	 
	.1 Heat Recovery Equipment (HRV-1) 
	.1 The heat recovery ventilator will provide space heating and ventilation for the building.  
	.2 System is controlled by building DCS terminal panel. 
	.3 The supply fan and exhaust fans are equipped with two speed motor to vary the flow in different modes. Hydronic heating coil will provide heating to maintain desired discharge air temperature setpoint 16.7ºC (62ºF) by modulating a 3-way control valve CV-2.  
	.4 Winter Mode: 
	.1 The unit runs continuously at low speed in 24/7.  

	.5 Summer Mode: 
	.1 Day time: Schedule unit run continuously at high speed from 7.00 am to 7.00 pm from Monday to Friday. 
	.2 Night, weekends and holiday: Schedule unit run continuously at low speed. 

	.6 Fan controls:  When the fan status indicates the fan started, the control sequence will be enabled.  When either supply or exhaust fails, send alarm to building DCS terminal panel. 
	.7 HRV-1 control will allow for manual override of the system for 100% of flow. 
	.8 When the discharge air thermostat falls to 4.4C (40F), send an alarm to building DCS terminal panel. 
	.9 When differential pressure of both prefilter and return filter reaches 62 pa, send an alarm to building DCS terminal panel. 


	 
	.10 Control Points: 

	 
	 
	.2 Hydronic Heating System 
	.1 Boilers  
	.1 Boiler controls are provided by the boiler manufacturer to tie-in points to building DCS terminal panel. 
	.2 Provide all safety or operational interlocks to boiler control panels as required. 
	.3 Boilers generate heat for the glycol heating system at a maximum supply setpoint temperature of 62.8°C (145(F). Temperature control is achieved by modulating and staging of the two boilers. 
	.4 Boiler shall be locked out by safety features such as Low water cut-out, and low flow condition at flow switch.  
	.5 When outdoor temperature drops below 5°C (41(F), boiler shall start.  
	.6 Supply temperature GHS to hydronic heating loop is initially reset as follows:


	 
	 
	 
	 
	.7 Provide an alarm to building DCS terminal panel if the glycol supply temperature GHS drops below 29.4C (85F) during the heating season (when the OAT is below 3°C). 


	 
	.2 Heating Pumps (P-1)  
	.1 P-1 starts and runs continuously when the boiler is on and stop when the boiler is off. 
	.2 Both P-1 are 100% capacity each in a duty / standby arrangement. They are normally activated via building DCS terminal panel and rotate pump weekly. 


	 
	.3 Exhaust Fans (EF-1, 2)  
	.1 Schedule fans to start and run continuously and stop manually.  
	.2 When the fans fails, send an alarm to building DCS terminal panel. 

	 
	.4 Unit Heater (UH-1) 
	.1 When unit built-in thermostat calls for heat, the motor is energized. At the same time, a 2-way control valve CV-1 is opened allowing the heating fluid to enter the unit heater.  
	.2 Placing an aquastat to the supply or return piping will prevent motor operation until coil is properly heated to avoid the delivery of cold air.  
	.3 After the thermostat is reached 18.3ºC (65ºF). The CV-1 closes and motor is de-energized. 
	.4 The thermostat setpoint shall be field adjustable, but initially set to 15ºC (60ºF). 

	 
	.5 Sump Pump (SMP-1) 
	.1 Provide sump pit high level alarms and pump running indication to the building DCS terminal panel. 

	 
	.6  Snow melting control 
	.1 Snow melting control is provided by the Snow melting contractor to maintain concrete manhole pad clear of ice and snow by a 3-way control valve CV-3 and P-2 to respond buried sensors in the pad. 
	.2 Send an alarm to the building DCS terminal panel when concrete manhole pad covered by ice or snow. 


	.3 Control/Monitor System 
	.1 Provide input/outputs on all controls and wire to the building DCS terminal panel. See drawing 1-0101/2-A0016-001 for control/monitoring of HVAC control points. 
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	Part 1 General 
	1.1 SUMMARY 
	.1 Gas Fired Condensing Boiler 
	.2 Snow melting Package 
	.3 Circulate Pumps 
	.4 Specialty 

	1.2 RELATED SECTIONS 
	.1 Entire Specification – All areas of common work. 

	1.3 REFERENCES 
	.1 American Society of Mechanical Engineers (ASME). 
	.1 ANSI/ASME Boiler and Pressure Vessel Code-2007. 

	.2 American Society for Testing and Materials, (ASTM). 
	.1 ASTM A47/A47M-99(2004), Standard Specification for Ferritic Malleable Iron Castings. 
	.2 ASTM A278/A278M-01(2006), Standard Specification for Gray Iron Castings for Pressure-Containing Parts for Temperatures up to 650 degrees F (345 degrees C). 
	.3 ASTM A516/A516M-06, Standard Specification for Pressure Vessel Plates, Carbon Steel, for Moderate- and Lower-Temperature Service. 
	.4 ASTM A536-84(2004)e1, Standard Specification for Ductile Iron Castings. 
	.5 ASTM B62-02, Standard Specification for Composition Bronze or Ounce Metal Castings. 
	.6 ASTM A53/A53M-07, Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated Welded and Seamless. 
	.7 ASTM A105/A105M-05, Standard Specification for Carbon Steel Forgings, for Piping Applications. 
	.8 ASTM F876 Standard Specification for Cross-linked Polyethylene (PEX) Tubing  
	.9 ASTM F877 Standard Specification for Cross-linked Polyethylene (PEX) Plastic Hot- and Cold-Water Distribution Systems.  
	.10 ASTM F2165 Standard Specification for Flexible Pre-Insulated Piping  

	.3 American National Standards Institute (ANSI)/National Sanitation Foundation (NSF)  
	.1 ANSI/NSF Standard 14 Plastics Piping System Components and Related Materials  
	.2 ANSI/NSF Standard 61 Drinking Water System Components - Health Effects  

	.4 Canadian Standards Association (CSA International). 
	.1 CSA B51-09, Boiler, Pressure Vessel, and Pressure Piping Code. 
	.2 National Standard of Canada CAN/CSA-B149.1-05 Natural Gas and Propane Installation Code. 

	.5 Manitoba Gas Notices-2007 

	1.4 GENERAL REQUIREMENTS 
	.1 Provide materials, equipment and labor to install Air Handling Unit as required by Provincial and Local Codes as specified herein. 

	1.5 SHOP DRAWINGS 
	.1 Submit shop drawings in accordance with E4. 
	.2 Submit shop drawings indicating capacity rating, physical dimensions, wiring diagrams, materials of construction, code compliance, etc. As indicated on schedules. 
	.3 Provide operating and maintenance manuals with complete description of product for incorporation into manual specified in Section 01 78 00 – Closeout Submittals. 

	1.6 QUALITY ASSURANCE 
	.1 The products shall be the product of manufacturer regularly engaged in production of such units who issues complete catalogue data on such products. 

	Part 2 Products 
	2.1 ACCEPTABLE MANUFACTURERS 
	.1 Gas Fired Condensing Boiler: Camus, AERCO, Super Hot, Gasmaster 
	.2 Snow Melting Package: Wirsbo, Rehau, Kitec, Heatlink 
	.3 In-line Circulator  Armstrong, B & G, Taco, Grundfos 

	2.2 GAS FIRED CONDENSING BOILER 
	.1 The boiler are CSA approved for Hydronic Heating 
	.2 The Natural Gas Fired Condensing Boiler can fully modulate in 5:1 Turndown to maintain the desired temperature 
	.3 Boiler can be mounted on floor with Low Nox emission. 
	.4 The Stainless Steel combustion chamber shall be sealed and completely enclosed, independent of the outer jacket assembly and to drain condensation to the bottom of the heat exchanger assembly. A condensate collection box shall be employed to trap and neutralize flue product condensate. 
	.5 Burner shall be a premix design and constructed of high temperature Stainless Steel with knitted metal fiber outer covering to provide modulating firing rates. The burner shall provide equal distribution of heat through the entire heat exchanger. A window view port shall be provided for visual inspection of the boiler during firing. 
	.6 The heat exchanger shall be inspected and tested to A.S.M.E. Section IV requirements. The A.S.M.E. Section IV seal of approval will not be provided as standard for jurisdictions not requiring the A.S.M.E Section IV seal of approval. The heat exchanger shall be a multi-pass stainless steel all welded construction heat exchanger with maximum working pressure of 1100 kPa (160 PSI) with up to 150 PSI pressure relief . 
	.7 Fail safe high limit with manual reset 
	.8 C/w Flow Switch, Pressure Gauge, Outdoor sensor, S.S. Water Surfaces, Internal Boiler Pump, Miller Low Water Cut-off (Probe Style), neutralizer kit and CPVD flue pipe. 
	.9 Digit operating modulating two stage controller with I/O. 
	.10 Vent: CPVC 100mm Schedule 80 BH Class II B pipe and fitting Rated for 90C (194F)  
	.11 Refer to Boiler Schedule and vent layout on drawings. 

	2.3 PIPING AND FITTINGS 
	.1 Hrdronic inside building:  
	.1 Pipe: Schedule 40, ASTM A53, Grade B.  
	.2 Fitting: 15 mm dia. to 50 mm diameter screwed malleable iron or steel, 65 mm dia. and over, welded steel with same schedule of pipe.  

	.2 Boiler vent pipe: CPVC 100mm Schedule 80 BH Class II B pipe and fitting Rated for 90C (194F). 
	.3 Snow melting: 
	.1 1/2" HePEX plus tubing and fitting in pad 
	.2 Ecoflex Flexible Pre-Insulated Piping and fitting between building and pad 


	2.4 SNOW MELTING PACKAGE 
	.1 HePex Plus Coil 
	.2 TruFLOW Manifold Supply and Return Ball Valves,  
	.3 Manifold bushing 
	.4 Q & E FTG Assembling  
	.5 Quick & Easy Ring 
	.6 50 VA Transformer  
	.7 Climate Control - Multifunction  
	.8 Boiler Control, On-Off  
	.9 Dual Sensor, Supply and Return 
	.10 3-way modulating control valve 
	.11 Pump Relay Box  
	.12 Snow Melting Control 
	.13 Automatic Snow/Ice Sensor (Include cup & sensor) 
	.14 PVC Bend Support 
	.15 Cat5 patch cables  
	.16 Ecoflex Flexible Pre-Insulated Piping System (Between buildings and manhole pads) 

	2.5 CIRCULATE PUMPS 
	.1 General 
	.1 Refer to Pump Schedule for technical data. 

	.2 Circulate Pump 
	.1 The pumps shall be close-coupling centrifugal type. 
	.2 Stainless Steel construction to be suitable for pumping fluids over 107°C (225°F) at 862 Kpa (125 psig) working pressure. 
	.3 Stainless steel impeller, seal house, drain, vent plug and connections. 
	.4 TEFC Motor with built-in overload protection. 
	.5 Supply with suction guide and all required accessories. 


	2.6 EXPANSION TANK 
	.1 The expansion tank shall be welded steel, constructed, tested and stamped in accordance with Section VIII, Division 1 of the ASME Code for a maximum working pressure of 862 kPa and maximum 93 degrees C operating temperature. 
	.2 Air pre-charged. 
	.3 The tank shall be supported by steel legs or a base (integral ring mount) for a vertical installation or steel saddles for horizontal installations.  
	.4 Each tank will have a heavy- duty butyl/EPDM diaphragm with code approvals ANSI/NSF 61. 

	2.7 DIRT AND AIR SEPARATOR  
	.1 Dirt & Air Separator must be designed with a blow-down valve, skim valve, removable end cover, and automatic air vent. 
	.2 The separator must also utilize a stainless steel coalescing medium to aid in the separation of air and dirt in the system entrained water.  
	.3 The separator must be constructed in accordance with the latest revision of the ASME Boiler and Pressure Vessel Code and stamped for 862 kPa working pressure. 

	2.8 AIR VENT 
	.1 Automatic 
	.1 Standard float vent: brass body and 3mm connection and rated at 690 kPa working pressure. 
	.2 Industrial float vent: cast iron body and 15mm connection and rated at 860 kPa working pressure. 
	.3 Float: solid material suitable for 115 degrees C working temperature. 

	.2 Manual 
	.1 Manual air vents with 25 mm or line diameter pipe which ever is greater to form air collection chamber. Collection chamber to be 150 mm high. 


	2.9 GLYCOL FILL TANK 
	.1 Glycol feed tank shall be 208 litre with a storage-mixing tank with level gauge; pump suction hose with inlet strainer; pressure pump with fuse protection; integral low fluid cut-out switch; integral check valve; power supply adapter; manual diverter valve for purging air and agitating contents of storage tank; pressure switch with two sets of SPST contacts, each adjustable from 35 kPA to 380 kPa cut-out pressure; 12 mm flexible hose connection.  Power supply 115 V, 1 phase, 60 Hz. 
	.2 Pressure pump shall be capable of running dry without damage. 
	.3 Unit shall be completely pre-assembled and certified by a recognized testing agency to CSA standard C22.2 No.68. 
	.4 Supply with a stainless steel pan. 
	.5 AXIOM model SF100 is acceptable. 

	2.10 PIPE LINE STRAINER 
	.1 15 mm to 50 mm: bronze: bronze body to ASTM B62, screwed connections, Y-pattern. 
	.2 65 mm to 300 mm: cast steel body to ASTM A278M, Class 30, flanged connections. 
	.3 50 mm to 300 mm: T type with malleable iron body to ASTM A47M, grooved ends. 
	.4 Blowdown connection: 25 mm. 
	.5 Screen: stainless steel with 1.19 mm perforations. 
	.6 Working pressure: 860 kPa. 

	2.11 RELIEF VALVE 
	.1 Provide ASME rated direct spring loaded type, lever operated non-adjustable factory set discharge pressure as indicated. 

	2.12 GLYCOL SOLUTION 
	.1 Provide a 50% DOWFROST HD pre-mixed propylene glycol solution to be suitable for heating complete with appropriate corrosion inhibitors. 

	2.13 CHEMICAL POT FEEDER 
	.1 150 mm diameter x 550 mm long feeder, suitable for 860 kPa operating pressure complete with isolation valves on 20 mm inlet and outlet lines. 20 mm drain valve 40 mm fill complete with filling funnel. 

	2.14 BALANCE VALVES 
	.1 Body and Bonnet: Brass alloy CW617. 
	.2 Stem and Disc: Brass alloy B16. 
	.3 Elastomers: EPDM. 
	.4 Handwheel: Reinforced nylon ABS. 
	.5 Y-pattern and equal percentage globe-style with three functions: 
	.6 Precise flow measurement. 
	.7 Precision flow balancing. 
	.8 Positive drip-tight shut-off. 
	.9 Maximum working pressure: 2070 kPa. 


	Part 3 Execution 
	3.1 GENERAL INSTALLATION 
	.1 Install all as indicated and to manufacturer's recommendations and instructions. 
	.2 Install boiler on minimum 100mm thick concrete pad or steel frame in accordance with manufacturer’s Installation & Maintenance instructions. 
	.3 Insulate all piping as per Section 22 07 19. 
	.4 Run drain lines and blow off connections with minimum 2% grade to terminate above nearest floor drain. 
	.5 Maintain proper clearance to permit piping removal, service and maintenance. 
	.6 All in floor piping shall be pressure tested for a 24 hour period at 500 kPa and witnessed by Concrete Administrator, prior to the concrete pour. 
	.7 A pressure of 400 kPa shall be maintained in the underslab piping system during the concrete pour of 400 kPa. If pressure loss is observed during the concrete pour, the leak shall be located and corrected before the concrete hardens. 
	.8 Install expansion joints with cold setting. Make record of cold settings. 
	.9 Install expansion joints and flexible connections where necessary. 
	.10 Install pipe anchors and guides. Anchors to withstand 150% of axial thrust. 
	.11 Provide minimum 100 mm concrete housekeeping pads or primer and epoxy painted steel frames for all equipment mounted on the floor. 

	3.2 BOILER 
	.1 Follow CAN/CSA-B149.1-05 Natural Gas and Propane Installation Code and Manitoba Gas Notices-2007 
	.2 Follow manufacturers recommended installation guidelines. 
	.3 The relief pressure of the PRV shall be set at 345 kPa. 
	.4 Provide a discharge pipe for the PRV and route pipe to nearest funnel floor drain. Discharge pipe cross-sectional area shall not be less than the area of the boiler PRV outlet. 
	.5 Provide condensate drainage through neutralization kit as per manufacturer’s guidelines. 
	.6 Guy wire support boiler vent pipe if it is applicable. 

	3.3 AIR VENTS 
	.1 Install at high points of systems. 
	.2 Install gate valve on automatic air vent inlet. Run discharge to nearest drain.  

	3.4 AIR ELIMINATOR 
	.1 Install Dirt & Air Separator with an isolation valve at inlet and outlet. 

	3.5 EXPANSION TANKS 
	.1 Adjust expansion tank pressure as indicated. 

	3.6 GLYCOL FILL TANK 
	.1 Install a stainless steel pan under glycol fill tank. 

	3.7 RELIEF VALVES 
	.1 Provide relief valves on pressure tanks, low pressure side of reducing valves, expansion tanks and where indicated. 
	.2 Drain relief valve in glycol line to glycol fill tank. Do not waste glycol to floor drains. 
	.3 System relief valve capacity shall equal make-up pressure reducing valve capacity. Equipment relief valve capacity shall exceed input rating of connected equipment. 
	.4 Where one line vents serves several relief valves, cross sectional areas shall exceed sum of individual vent areas. 

	3.8 STRAINERS 
	.1 Install in horizontal or down flow lines. 
	.2 Ensure clearance for removal of basket. 
	.3 Install ahead of each pump. 
	.4 Install ahead of each automatic control valve as indicated. 

	3.9 CHEMICAL POT FEEDER 
	.1 Install one chemical pot feeder for each glycol system. 

	3.10 BALANCE VALVES 
	.1 Install balance valve as indicated. 

	3.11 GLYCOL SOLUTION 
	.1 Thoroughly clean and flush system before glycol solution is filled. 

	3.12 CIRCULATOR PUMPS 
	.1 Circulator pumps: install as indicated by flow arrows. Support at inlet and outlet flanges or unions. Install with bearing lubrication points accessible. 
	.2 Stack two pumps on self support frame if possible,  the frame is made by 50x50x6 steel tubing with primer and epoxy painting. 
	.3 Ensure that pump body does not support piping or equipment. Provide stanchions or hangers for this purpose. Refer to manufacturer's installation instructions for details. 
	.4 Pipe drain tapping to floor drain, except for pipes in glycol pipe circuits which shall be piped to glycol reclaim. 
	.5 Decrease from line size, with long radius reducing elbows or reducers. Support piping adjacent to pump such that no weight is carried on pump casings. Provide supports under elbows on pump suction and discharge line sizes 100 mm and over. 
	.6 Install volute venting pet cock in accessible location. 
	.7 Check rotation and align-up pumps prior to start-up. 
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	Part 1 General 
	1.1 SUMMARY 
	.1 Ductwork and plenums. 
	.2 Fasteners. 
	.3 Sealants. 

	1.2 RELATED SECTIONS 
	.1 Duct Insulation - Section 23 07 13 
	.2 Air Duct Accessories - Section 23 33 00 

	1.3 REFERENCES 
	.1 American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. (ASHRAE). 
	.2 American Society for Testing and Materials International, (ASTM). 
	.1 ASTM A480/A480M-08b, Standard Specification for General Requirements for Flat-Rolled Stainless and Heat-Resisting Steel Plate, Sheet and Strip. 
	.2 ASTM A635/A635M-08, Standard Specification for Steel, Sheet and Strip, Heavy-Thickness Coils, Carbon, Hot Rolled. 
	.3 ASTM A653/A653M-08, Standard  Specification for Steel Sheet, Zinc Coated (Galvanized) or Zinc-Iron Alloy Coated (Galvannealed) by the Hot-Dip Process. 

	.3 National Fire Protection Association (NFPA). 
	.1 NFPA (Fire) 90A-2009, Standard for the Installation of Air-Conditioning and Ventilating Systems. 
	.2 NFPA (Fire) 90B-2009, Standard for the Installation of Warm Air Heating and Air-Conditioning Systems. 
	.3 NFPA (Fire) 96-2008, Standard for Ventilation Control and Fire Protection of Commercial Cooking Operations. 

	.4 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA). 
	.1 SMACNA 1966-2005, HVAC Duct Construction Standards – Metal and Flexible, 3rd Edition. 
	.2 SMACNA 1143-1985, HVAC Air Duct Leakage Test Manual, 1st Edition. 
	.3 IAQ Guideline for Occupied Buildings Under Construction 2007, 2nd Edition. 


	1.4 DEFINITIONS 
	.1 Low Pressure:  Static pressure in duct less than 500 Pa (2 in WG) and velocities less than 10 m/s (2000 fpm). 
	.2 Medium Pressure:  Static pressure in duct less than 1500 Pa (6 in WG) and velocities greater than 10 m/s (2000 fpm). 
	.3 High Pressure:  Static pressure over 1500 Pa (6 in WG) and less than 2500 Pa (10 in WG) and velocities greater than 10 m/s (2000 fpm). 
	.4 Duct sizes shown on plans are inside clear dimensions.  For acoustically lined or internally insulated ducts, maintain sizes inside ducts. 

	1.5 QUALITY ASSURANCE 
	.1 Ductwork shall meet the requirements of NFPA No. 90A - Air Conditioning and Ventilating Systems; NFPA No. 90B, Standard for the Installation of Warm Air Heating and Air Conditioning Systems. 
	.2 Fabricate in accordance with SMACNA duct manuals and ASHRAE handbooks as a minimum where more stringent requirements are not identified in the contract documents. Straight tap fittings and dovetail joints are not permitted. 

	1.6 SHOP DRAWINGS 
	.1 Submit shop drawings in accordance with E4. 
	.2 Submit shop drawings and samples of duct fittings for approval, including particulars such as gauge sizes, welds and configurations prior to start of work. 

	1.7 ALTERNATIVES 
	.1 Obtain written permission from the Contract Administrator prior to making variations in duct configuration or sizes. Size alternatives using ASHRAE table for circular equivalents of rectangular ducts. 

	Part 2 Products 
	2.1 MATERIALS 
	.1 Ducts:  stainless steel Type 304 lock forming quality of 380 g/m2 for both sides. 
	.2 Fasteners:  Use rivets and bolts throughout and material to match duct.   
	.3 Sealant:  Water resistant, fire resistive, compatible with mating materials. 
	.4 Gauges as per SMACNA for pressure rating. 
	.5 Joints: to ASHRAE and SMACNA and/or proprietary manufactured duct joint. Proprietary manufactured flanged duct joint to be considered to be a class a seal. 

	2.2 DUCTWORK 
	.1 Construction – round: 
	.1 Ducts: factory fabricated, spiral wound, with matching fittings and specials to SMACNA. 
	.2 Transverse joints up to 900 mm: slip type with tape and sealants. 
	.3 Transverse joints over 900 mm: Vanstone. 
	.4 Fittings: 
	.5 Elbows: smooth radius. Centreline radius: 1.5 x diameter. 
	.1 Branches: conical transition with conical branch at 45 degrees and 45 degrees elbow. 


	.2 Construction – rectangular: 
	.1 Ducts: to SMACNA. 
	.2 Transverse joints: SMACNA seal Class A and B. 
	.3 Fittings: 
	.1 Elbows: smooth radius; centreline radius 1.5 x width of duct without vanes or rectangular connection with turning vanes. 
	.2 Branches: with conical branch at 45 degrees and 45 degrees elbow. 



	2.3 PLENUM GAUGES 
	.1 Fabricate fan plenums and plenums downstream of fan in accordance with SMACNA manual. 
	.2 Fabricate plenums between fan and upstream apparatus of 1.6 mm (16 ga) thick material. 
	.3 Fabricate plenums between filters and upstream apparatus of 1.3 mm (18 ga) thick material. 

	2.4 DUCT SEALING 
	.1 All supply, return and exhaust duct joints, longitudinal as well as transverse, shall be sealed using, 
	.1 Low Pressure Ductwork: 
	.1 Slip Joints:  Apply heavy brush-on high pressure duct sealant.  Apply second application after the first application has completely dried out.  Where metal clearance exceeds 1.5 mm (16 gauge) use heavy mastic type sealant. 
	.2 Flanged Joints:  Soft elastomer butyl or extruded form of sealant between flanges followed by an application of heavy brush-on high pressure duct sealant. 
	.3 Other Joints:  Heavy mastic type sealant. 

	.2 Medium and High Pressure Ductwork:  Combination of woven fabrics and sealing compound followed by an application of high pressure duct sealant. 

	.2 Duct tapes as sealing method are not permitted. 
	.3 Surfaces to receive sealant should be free from oil, dust, dirt, moisture, rust and other substances that inhibit or prevent bonding. 
	.4 Prior to sealing all ductwork, demonstrate sealing of a section of each type of duct and obtain approval from the C. A. 
	.5 Do not insulate any section of the ductwork until it has been inspected and approved of duct sealant application. 
	.6 Seal classification as follows: 
	  
	.1 Class A: longitudinal seams, transverse joints, duct wall penetrations and connections made airtight with sealant and tape. 
	.2 Class B: longitudinal seams, transverse joints and connections made airtight with sealant and tape. 
	.3 Class C: transverse joints and connections made air tight with gaskets, sealant and tape. Longitudinal seams unsealed. 



	Part 3 Execution 
	3.1 INSTALLATION 
	.1 Fabricate ductwork from field measurements and not from plans and shop drawings exclusively.  Failure to do so will not constitute an extra to the Contract. 
	.2 Complete metal ducts within themselves with no single partition between ducts.  Where width of duct exceeds 450 mm (18”) crossbrace for rigidity.  Open corners are not acceptable. 
	.3 Construct tees, bends and elbows with radius of not less than 1-1/2 times width of duct on centre line.  Where not possible and where rectangular elbows are specified, provide double wall air foil type turning vanes.  Where acoustical lining is provided, provide turning vanes of perforated metal type with fiberglass inside. 
	.4 Increase duct sizes gradually, not exceeding 15 deg. divergence wherever possible.  Maximum divergence upstream of equipment to be 30 deg. and 45 deg. convergence downstream. 
	.5 Rigidly construct metal ducts with joints mechanically tight, substantially airtight, braced and stiffened so as not to breathe, rattle, vibrate or sag.  Caulk duct joints and connections with sealant as ducts are being assembled. Seal seams on fresh air and exhaust ducts watertight with mastic or high velocity duct sealant. 
	.6 Set plenum doors 150 mm (6”) above floor.  Arrange door swings so that fan static holds door in closed position. 
	.7 Locate ducts with sufficient space around equipment to allow normal operation and maintenance activities. 
	.8 Interrupt duct linings at fire, balancing, backdraft and smoke dampers so as not to interfere with operation of devices.  Provide sheet metal edge protection over linings on both side of damper device. 
	.9 Shield ductwork from dust and construction material during construction.  Clean any ductwork found to be dirty at no extra cost to the Contract. 
	.10 Install ducts associated with fans subject to forced vibration with flexible connections immediately adjacent to equipment.  Refer to Section 23 33 00 "Air Duct Accessories." 
	.11 Do not use flexible duct to change direction.  Provide a minimum of three (3) duct diameters of straight metal duct between box inlet and flexible connector. 
	.12 Connect diffusers to low pressure ducts with 300 mm (12”) maximum stretched length of flexible duct.  Hold in place with caulking compound and strap or clamp. 
	.13 Prove that ductwork is substantially air tight before covering or concealing. 
	.14 Lap metal ducts in direction of air flow.  Hammer down all edges and slips to leave smooth duct interiors. 
	.15 Clean duct systems and force air at high velocity through duct to remove accumulated dust.  To obtain sufficient air, clean half the system at a time.  Protect equipment which may be harmed by excessive dirt with filters, or bypass during cleaning. 
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	Part 1 General 
	1.1 SUMMARY 
	.1 When the duct systems are completed and before any fan systems are operated, all ductwork, plenums, coils and air handling equipment shall be cleaned by compressed air and mechanical equipment; or compressed air and high power suction equipment.  No special cleaning is required for general exhaust ductwork systems that convey air directly to the outside at all times with out recirculation.  A letter shall be submitted by the cleaning company certifying that all systems have been completely cleaned, and all access doors, access ports and covers are in place. 
	.2 After approval of duct cleaning, the complete system shall be disinfected with a chemical directly applied to the ductwork. 
	.3 After approval of duct cleaning, the operating ductwork system shall be disinfected with an approved chemical directly applied to the ductwork, grilles, diffusers and registers downstream from the supply box and upstream from the exhaust box. 

	1.2 RELATED SECTIONS 
	.1 Duct Insulation - Section 23 07 13 
	.2 Air Duct Accessories - Section 23 33 00 

	1.3 REFERENCES 
	.1 American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. (ASHRAE). 
	.2 Department of Justice Canada (Jus). 
	.1 Canadian Environmental Protection Act (CEPA), 1999, c. 33. 

	.3 Health Canada/Workplace Hazardous Materials Information System (WHMIS). 
	.1 Material Safety Data Sheets (MSDS). 

	.4 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA). 
	.1 IAQ Guideline for Occupied Buildings Under Construction 2007, 2nd Edition. 


	1.4 QUALITY ASSURANCE 
	.1 Firms to be specialists in this field.  Submit list of equipment, capacities, method and sequence of cleaning to the C. A for approval prior to beginning work. 
	.2 Any ductwork delivered to the site which in the C. A's opinion is dirty, shall be removed from the site and cleaned by the sheet metal contractor. 
	.3 Approved Agencies:  Don’s Power Vac, Modern PowerVac, Carson Pow.R.Vac. 

	Part 2 Products 
	2.1 MATERIALS 
	.1 The sheet metal subtrade shall provide all necessary access doors to facilitate efficient ductwork cleaning as listed under installation. 
	.2 Provide approved filters to protect equipment during cleaning operation.  Submit shop drawings indicating which type of filters are to be utilized to protect equipment during construction and cleaning operation. 
	.3 The Contractor shall sample and analyze the contamination in the ductwork as requested by the Contract Administrator.  The results may be verified by an independent laboratory, paid for by the Contractor, specializing in this type of work. 


	Part 3 Execution 
	3.1 INSTALLATION 
	.1 Ductwork access doors for ductwork cleaning and inspection, shall be installed as follows: 
	.1 At 10 m (30’-0”) intervals or as required in all applicable duct systems. 

	.2 Ductwork access doors for ductwork cleaning and inspection, shall be installed as follows 
	.1 At the base of all duct risers. 
	.2 Both sides of turning vanes in all ducts. 
	.3 At each fire damper location. 
	.4 At each side of all heating or cooling coils. 
	.5 At all locations of internally duct mounted equipment or devices including balancing dampers, automatic dampers, damper motors and controls. 

	.3 Access doors shall be as specified in Section 23 33 00 Air Duct Accessories.  Access panels with screws are not acceptable. 
	.4 Access door size shall be minimum 450 mm x 350 mm or 50 mm18” x 14” or 2” smaller than duct dimension for inspection and 150 mm x 150 mm6” x 6” for cleaning equipment. 
	.5 For duct cleaning system utilizing compressed air and mechanical brush, suitably sized access ports with positive locking cover and zero flame spread rating, shall be installed at 3 m (10’-0”) intervals in the duct work and on both sides of dampers, coils, turning vanes, etc. 
	.6 Access port system shall be reusable to allow for future inspection or cleaning. 
	.7 All ductwork outlets shall be sealed with suitable cover after ductwork has been cleaned.  All plenums to be sealed after plenums have been cleaned. 
	.8 Prior to any work being started on the system, filter media shall be installed behind every supply grille or diffuser and on inlet side of duct or box reheat coils.  This will act as a safety net for contamination which may be disturbed during cleaning.  After a settling down period of two to five days, the filter media will be removed. 
	.9 Each aspect of a system shall be cleaned regardless of the size, type or configuration.  Dirt clinging to the sides or top of ducting must be removed and left as clean as the bottom.  Spiral ducting should be as clean as flat. 
	.10 After completion of cleaning and approval by the City's representative, the noted systems shall be disinfected with a chemical directly applied to the ductwork.  The chemical shall be applied using compressed air and spray wand that emits a 360° spray pattern.  Mist or fog applications will not be allowed.  Chemical to be used shall be submitted to the Contract Administrator for review and approval. 
	.11 The cleaning contractor shall be responsible for removing and replacing filter media in the pre-filter. 
	.12 The cleaning contractor shall mark damper positions before cleaning and return them to their original position when cleaning is completed, unless the system is still to be balanced. 
	.13 One sample air system shall be cleaned first prior to commencement of overall work, to determine standard of acceptance.  The Contract Administrator and all representatives, mechanical and general contractors, having jurisdiction to inspect and accept completed work shall be present during this pre-quality acceptance inspection. 
	.14 The duct cleaning agent shall supply a minimum of 5% or 50 (which ever is less) replacement access port caps to the Contract Administrator. 
	.15 Once an air system is started after final cleanliness inspection and acceptance, for testing purposes, balancing and/or fine tuning, the maintaining of cleanliness is the responsibility of the Mechanical Contractor.  Prior to substantial performance, the cleanliness of all ventilation systems shall be re-inspected.  If the cleanliness is not acceptable, the Mechanical Contractor shall be responsible for recleaning. 
	.16 If the cleanliness of ventilation systems can be jeopardized due unclean and dusty conditions, the cleaning and start-up of ventilation system shall not be allowed. 
	.17 The contractor shall sample and analyze the contamination in the ductwork as requested by the Contract Administrator.  The results will be verified by an independent laboratory, paid for by the Contractor, specializing in this type of work. 

	3.2 INSPECTION 
	.1 The cleanliness of ductwork shall be inspected using a borescope supplied by the contractor.  This shall be made available to the City’s request. 
	.2 Any ductwork found to be dirty shall be redone through its entire length. 
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	Part 1 General 
	1.1 SUMMARY 
	.1 Access doors. 
	.2 Motorized Dampers 
	.3 Flexible connections. 
	.4 Backdraft dampers. 

	1.2 RELATED SECTIONS 
	.1 Entire Specification – All areas of common work. 

	1.3 REFERENCES 
	.1 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA). 
	.1 SMACNA 1966-2005, HVAC Duct Construction Standards – Metal and Flexible, 3rd Edition. 

	.2 National Fire Protection Association (NFPA). 
	.1 NFPA (Fire) 90A-2009, Standard for the Installation of Air-Conditioning and Ventilating Systems. 
	.2 NFPA (Fire) 90B-2009, Standard for the Installation of Warm Air Heating and Air-Conditioning Systems. 


	1.4 QUALITY ASSURANCE 
	.1 Access doors shall be ULC labeled. 
	.2 Fire dampers shall be ULC listed and constructed in accordance with ULC Standard S 112 "Fire Dampers". 
	.3 Fusible links on fire dampers shall be constructed to ULC Standard S 505. 
	.4 Demonstrate re-setting of fire dampers to authorities having jurisdiction and Contract Administrator. 
	.5 Accessories shall meet the requirements of NFPA 90A, Air Conditioning and Ventilating Systems.  Fabricate in accordance with ASHRAE Handbooks and SMACNA Duct Manuals. 
	.6 Products shall be product of manufacturer regularly engaged in production of such items who issues complete catalogue data on such products. 

	1.5 SHOP DRAWINGS 
	.1 Submit shop drawings in accordance with E4. 
	.2 Closeout submittals: submit maintenance and engineering data for incorporation into manual specified in Section 01 78 00 – Closeout Submittals. 

	Part 2 Products 
	2.1 ACCEPTABLE MANUFACTURERS 
	.1 Access Doors : Controlled Air, Nailor, Air-O-Metal, Titus. 
	.2 Dampers : Tamco 
	.3 Flexible Connections : Thermaflex M-HKE 

	2.2 DUCT ACCESS DOORS 
	.1 Fabricate rigid and close-fitting doors of galvanized steel with sealing gaskets and suitable quick fastening locking devices.  Duct access panels with screws are not acceptable.  Install minimum 25 mm (1”) thick insulation with suitable sheet metal cover frame for insulated ductwork. 
	.2 Fabricated with two butt hinges and two sash locks for sizes up to 450 mm (18”), two hinges and two compression latches with outside and inside handles for sizes up to 600 mm x 1200 mm (24” x 48”) and an additional hinge for larger sizes. 

	2.3 MOTORIZED DAMPERS 
	.1 Extruded 100 mm (4") deep aluminum frame with lower leak polystyrofoam insulated blades on four sides. Entire frame shall be thermally broken by means of polyurethane resin pockets, complete with thermal cuts. 
	.2 Blade and frame seals shall be of extruded silicone and be secured in an integral slot within the aluminum extrusions. 
	.3 Bearings are to be composed of a Celcon inner bearing fixed to aluminum hexagon blade pin, rotating within a polycarbonate outer bearing inserted in the frame, resulting in no metal-to-metal or metal-to-plastic contact. 
	.4 Linkage hardware shall be installed in the frame side and constructed of aluminum and corrosion-resistant, zinc-plated steel, complete with cup-point trunnion screws for a slip-proof grip. 
	.5 Dampers are to be designed for operation in temperatures ranging between -40°C (-40°F) and 85°C (185°F). 
	.6 Dampers shall be available with either opposed blade modulating action or parallel blade open/close action.  
	.7 Standard acceptance:  Tamco series 9000BF. 
	.8 Operator: Refer to Section 23 09 13 – Instrumentation and Control Devices For HVAC. 

	2.4 BALANCING DAMPERS 
	.1 Fabricate of galvanized steel, minimum 1.6 mm (16 gauge).  Full blade-length shafts of hollow square construction with blades rigidly fastened along entire blade length. 
	.2 Lockable quadrant type operating mechanism with end bearings on accessible rectangular ducts up to 400 mm (16”) deep and on accessible round ducts. 
	.3 Wide pitch screw operating mechanism with crank operator and end bearings on accessible rectangular ducts 425 mm (17”) and over in depth and on all inaccessible rectangular and round ducts. 
	.4 On rectangular ducts up to 275 mm (11”) deep construct of single blade (butterfly) type. 
	.5 On rectangular ducts 300 mm to 400 mm (12” x 16”) deep construct of two opposed blades mechanically interlocked with pivots at quarter points. 
	.6 On rectangular ducts over 425 mm (17”) deep construct of multiple opposed blades, mechanically interlocked with blades no greater than 200 mm (8”) deep and pivots equally spaced. 
	.7 On round ducts construct of single blade (butterfly) type. On 500 Pa (2 in WG) class and on all dampers over 300 mm (12”) diameter fabricate with full blade-length shaft. 
	.8 Construct damper blades for medium and high pressure systems to block air passage 70% maximum.  Provide complete with locking type handles. 
	.9 Provide over-ride limiting stops on all operating mechanisms. 
	.10 Identify the air flow direction and blade rotation and open and close positions on operating mechanism. 
	.11 On round ductwork, install operating mechanism on a steel mounted base firmly secured to the ductwork. 
	.12 On externally insulated ductwork, install operating mechanisms on a steel bridge type mounting base to permit continuity of insulation under the mechanism. 

	2.5 FLEXIBLE CONNECTIONS 
	.1 Fabricate of ULC approved neoprene coated flameproof glass fabric approximately 150 mm (6”) wide tightly crimped into metal edging strip and attached to ducting and equipment by screws or bolts at 150 mm (6”) intervals. Flexible connection airtight at 500 Pa (2 in WG). 
	.2 Fasteners:  Use rivets and bolts throughout; sheet metal screws accepted on low pressure ducts.   
	.3 Sealant:  Water resistant, fire resistive, compatible with mating materials. 

	2.6 BACKDRAFT DAMPERS 
	.1 Heavy duty counterbalanced industrial grade counterbalanced backdraft dampers. 
	.2 Frame shall be minimum 8" deep x 2" flanged 10 (203 x 51 x 35) gage galvanized steel channel. Frame shall be one piece construction.  
	.3 Sleeve or channel with innerframe is not acceptable. Damper blades shall be maximum 7" (178) wide, 18 (1.3) gage airfoil galvanized steel. 
	.4 Bearings shall be ball type pressed into frame. Axles shall be minimum 3/4" (19) diameter plated steel welded to blade. Linkage shall be minimum 3/16" (5) thick x 3/4" (19) plated steel tie bar with minimum 16 (1.6) gage galvanized linkage arms located on face of blades in the airstream. Pivot pins in linkage shall be stainless steel. Bronze pins or bushings are not acceptable.  
	.5 Dampers shall be equipped with blade and jamb seals for low leakage application. Blade seal shall be EPDM mechanically locked onto blade edge. Adhesive or clip on styles are not acceptable. 
	.6 Jambs seals shall be flexible stainless steel located between blade edge and jamb for maximum sealing compression. 
	.7 Standard acceptance: Rusky, Tamco 


	Part 3 Execution 
	3.1 APPLICATION 
	.1 Provide access door minimum 450 mm x 350 mm or 50 mm (18” x 14” or 2”) smaller than duct dimension for cleaning and inspection at positions indicated by drawings and as follows: 
	.1 At 6.0 m (20’-0”) intervals on all horizontal ducts. 
	.2 At 12.0 m (40’-0”) intervals in all vertical duct systems. 
	.3 At the base of all duct risers. 
	.4 Both sides of turning vanes in all ducts. 
	.5 At each fire damper location. 
	.6 At each side of all heating or cooling coils. 
	.7 At all locations of internally duct mounted devices including automatic dampers, damper motors, duct mounted smoke detectors and heat detectors, and control sensors and devices. 

	.2 Provide fire dampers at locations shown on drawings, where ducts and outlets pass through fire rated components, and where required by authorities having jurisdiction.  Fire dampers shall be complete with required perimeter mounting angles, sleeves, breakaway duct connections, corrosion resistant springs, bearings, bushings and hinges. 
	.3 Provide manual dampers at locations shown on drawings. 
	.4 Coordinate with other traders for correct size openings and proper fire guard sleeving for fire damper penetration. 
	.5 At each point where ducts pass through partitions, the opening around the duct shall be sealed with non-combustible material. 
	.6 Provide balancing dampers at points on low pressure supply, return and exhaust systems where branches are taken from larger ducts. 
	.7 Provide balancing dampers on medium and high pressure systems where indicated.  Splitter dampers shall not be used on medium and high pressure system. 
	.8 Install ducts associated with fans and equipment subject to forced vibration with flexible connections, immediately adjacent to equipment and/or where indicated on drawing. 
	.9 For connections to medium and high pressure fans, install 15 mm (½”) thick neoprene pad over fabric and hold in place with additional metal straps. 
	.10 All fire dampers and fire stop flaps are to be left in the closed position for balancing contractor to fix open. 
	.11 Support ceiling fire stops from the structure above the fire stop and not from air outlets on associated ductwork. 
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	Part 1 General 
	1.1 SUMMARY 
	.1 Exhaust Fans 

	1.2 RELATED SECTIONS 
	.1 Entire Specification – All areas of common work. 

	1.3 REFERENCES 
	.1 American National Standards Institute (ANSI)/American Society of Mechanical Engineers (ASME) 
	.1 ANSI/AMCA 210-07, Laboratory Methods of Testing Fans for Aerodynamic Performance Rating 
	.2 ANSI/AMCA 300-08, Reverberant Room Method for Sound Testing of Fans. 


	1.4 GENERAL REQUIREMENTS 
	.1 Provide materials, equipment and labor to install HVAC fans as required by Provincial and Local Codes as specified herein. 
	.2 Conform to requirements NFPA (Fire) 90A-2009, Standard for the Installation of Air Conditioning and Ventilating Systems and Provincial and Municipal Codes. 

	1.5 SHOP DRAWINGS 
	.1 Submit shop drawings in accordance with E4. 
	.2 Submit shop drawings indicating capacity rating, physical dimensions, wiring diagrams, materials of construction, code compliance, etc. As indicated on schedules. 
	.3 Provide operating and maintenance manuals with complete description of product for incorporation into manual specified in Section 01 78 00 – Closeout Submittals. 

	1.6 QUALITY ASSURANCE 
	.1 HVAC fans shall be the product of manufacturer regularly engaged in production of such units who issues complete catalogue data on such products. 
	.2 Fans shall bear AMCA certified rating seal and CSA label  
	.3 Conform to AMCA Bulletins regarding construction and testing 

	Part 2 Products 
	2.1 ACCEPTABLE MANUFACTURERS 
	.1 HVAC fans: Plasticair,  

	2.2 GENERAL 
	.1 Statically and dynamically balance fans so no objectionable vibration or noise is transmitted to areas of the building. 
	.2 Provide balanced variable sheaves for motors 11 kW (15 hp) and under and fixed sheave for 15 kW (20 hp) and over. 
	.3 Provide belt guards on belt driven fans complete with tachometer holes. 
	.4 Provide weatherproof housing where required or indicated. 

	2.3 INLINE EXHAUST FANS 
	.1 General 
	.1 The inline vane centrifugal fan is designed and constructed so that the corrosive gas stream only contacts solid FRP surfaces and minimal 316 stainless steel hardware as per AMCA Standards 99. 

	.2 Housing Construction: 
	.1 The fan housing shall be tubular flow through design.   
	.2 The method of construction is to be hand lay-up only. The entire surface of the inlet cone and housing exposed to the gas stream will be complete with a resin rich corrosion barrier consisting of C-veil and a smooth finish minimum 90 mils thickness. All flanges are to have factory flat finishes. The outer surface of the housing will be of a heavy UV stabilised gel coat and grey in color. 
	.3 Fan housing shall be structurally designed to handle specified static pressure and reduce vibrations.  
	.4 The housing shall include a machined Teflon shaft seal to limit gas leakage. 

	.3 Impeller Construction:  
	.1 The impeller is to be of a high efficiency backward inclined, full width design. The material of construction is to be vinyl ester resin, premium quality Hetron 922, (option for 0-25 flame spread select Hetron FR992) and reinforcing glass throughout. The method of construction is to be hand lay-up only. The entire surface of the impeller exposed to the gas stream will be complete with a resin rich corrosion barrier consisting of C-veil and a smooth finish minimum 90 mils thickness. 
	.2 Impellers must be constructed with clear resin to detect imperfections and ensure quality control. Pigmented impellers are not expectable unless graphite lined.  
	.3 The shaft is to be attached to the back-plate of the impeller by way of a taper lock bushing and a one-piece sprocket hub. The entire shaft attachment assembly is to be completely covered with a minimum 0.25"(6 mm) of FRP clear lay-up.  

	.4 Steel Fan Base: 
	.1 The bearing/shaft mounting assembly is to be constructed by forming heavy gauge steel. When forming is complete, steel is to be cleaned or sand blasted and coated with 4-5 mils of epoxy paint. Standard of acceptance: Intergard 345 two part epoxy – color to be grey.  
	.2 Threaded rod and fasteners shall be 316 stainless steel.  

	.5 Bearings: 
	.1 The type and mountings of Bearings shall be designed for a minimum of L10 – 115,000 hours. Bearings shall be ball or spherical roller type. Mountings shall be solid pillow block or split pillow block. The successful bidder shall supply with the submittal package, the bearing calculation.    

	.6 Shaft: 
	.1 Shaft material shall be; 316 stainless steel, complete with correct keyways to accept V-belt drive selections. 
	.2 The diameter of the shaft shall be sized to ensure that the critical speed of the fan is at least 25% above the fan operating speed. 
	.3 The impeller side of the shaft shall be complete with an FRP shaft sleeve, which is bonded to the back-plate of the impeller and protrudes through the housing. The outside diameter of the sleeve is machined to provide a minimum clearance gap with the Teflon shaft seal. 

	.7 Motor: 
	.1 Motor shall be EXP Explosion proof for 575/3/60.   

	.8 Belt Drive: 
	.1 V-belt drive shall be sized with a safety factor of 1.5 times the motor horsepower. 
	.2 An adjustable base will be provided under the motor to permit setting the belt tension. 

	.9 Guards: 
	.1 Weatherproof guards complying with OSHA standards will protect the shaft/bearings, motor and v-belt drives. 

	.10 Spark Resistant Construction   
	.1 Fan shall be constructed incorporating an electrically conductive layer of graphite within the gas contact corrosion barrier. Wheel and housing will be pigmented black.  
	.2 Grounding lugs and wire are to be used to provide a common grounding point for static electricity to safely purge.     

	.11 Balancing  
	.1 Balancing of the impeller shall be achieved only with the use of the identical material used to fabricate the impeller. Balancing shall be in accordance with ASTM D-4167. 
	.2 The fan shall be test run at operating speed and not shipped until vibration readings are within acceptable limits. 

	.12 Warranty 
	.1 The supplier shall warrant that all fan components shall be free from defects in materials and workmanship for a period of 12 months from substantial performance. 



	Part 3 Execution 
	3.1 INSTALLATION 
	.1 Install fans with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheet. 
	.2 Install fans complete with flexible electrical leads and flexible connections in accordance with Section 23 33 13 – Air Duct Accessories. 
	.3 Where inlet or outlet is exposed, provide safety screen. 
	.4 Supply and install sheaves as necessary for final air balancing. 
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	Part 1 General 
	1.1 SUMMARY 
	.1 Grilles and Diffusers 
	.2 Outside Louvers 

	1.2 RELATED SECTIONS 
	.1 Entire Specification – All areas of common work. 

	1.3 REFERENCES 
	.1 American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. (ASHRAE). 

	1.4 QUALITY ASSURANCE 
	.1 Air flow tests and sound level measurement shall be made in accordance with applicable ADC equipment test codes, ASHRAE Standards and AMCA Standards. 
	.2 Unit rating shall be approved by ADC and AMCA. 
	.3 Manufacturer shall certify catalogued performance and ensure correct application of air outlet types. 
	.4 Outside louvers shall bear AMCA seal for free area and water penetration. 

	1.5 JOB CONDITIONS 
	.1 Review requirements of outlets as to size, finish and type of mounting prior to submitting shop drawings and schedules of outlets. 
	.2 Positions indicated are approximate only.  Check locations of outlets and make necessary adjustments in position to conform to Architectural features, symmetry and lighting arrangement. 

	1.6 SHOP DRAWINGS 
	.1 Submit shop drawings in accordance with E4. 
	.2 Submit color selection charts of finishes, for approval prior to fabrication. 
	.3 Submit shop drawings with complete catalogue information, materials of construction, dimensions and accessories for all air outlets, louvers and components in this specification section, and as scheduled. 

	Part 2 Products 
	2.1 ACCEPTABLE MANUFACTURERS 
	.1 Diffusers, Grilles:   Titus, Price, Nailor. 
	.2 Outside Louvers:  Aerolite, Westvent, Ruskin   

	2.2 GENERAL 
	.1 Refer to Grille and Diffuser Schedule and Louver Schedule on drawings. 

	2.3 GRILLES AND DIFFUSERS 
	.1 Base air outlet application on space noise level of NC 30 maximum. 
	.2 Provide grilles with sponge rubber seal around the edge. 
	.3 Provide baffles to direct air away from walls, columns or other obstructions within the radius of diffuser operation. 
	.4 Provide plaster frame for diffusers located in plaster surfaces. 
	.5 Provide anti-smudge frames or plaques on diffusers located in rough textured surfaces such as acoustical plaster. 
	.6 To meet capacity, pressure drop, terminal velocity, throw, noise level, neck velocity as indicated. 
	.7 Frames: Full perimeter gaskets or plaster frames where set into plaster or gypsum board and as specified. 
	.8 Concealed fasteners: manual volume control damper operators 
	.9 Color: standard or as indicated. 

	2.4 OUTSIDE LOUVERS 
	.1 Louvers 150 mm (6”)  deep with blades on 40° slope with double drainable blade and drainable heavy channel frame, birdscreen with 15 mm (½”) square mesh.  Equivalent to Ruskin ELF375DD 100 mm (4”), Ruskin ELF6811DD 150 mm (6”). 
	.2 Fabricate of 2.0 mm (14 gauge) extruded aluminum blades and frame.  Where openings exceed 1800 mm (72”) in height, jamb frames shall be 2.0 mm (14 gauge).  Provide welded assembly. 
	.3 Finish in factory baked enamel finish.   
	.4 Fabricate louvered penthouses with mitered corners and sheet roof reinforced with structural angles. 

	2.5 GOOSENECKS 
	.1 Fabricate goosenecks of minimum 1.3 mm (18 gauge) stainless steel steel. 
	.2 Mount on minimum 300 mm (12”) high curb base where size exceeds 225 mm x 225 mm (9” x 9”). 


	Part 3 Execution  
	3.1 INSTALLATION 
	.1 Comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheet. 
	.2 Install in accordance with manufacturers instructions. 
	.3 Install with oval head, cadmium plated screws in countersunk holes where fastenings are visible, if required. 
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	Part 1 General 
	1.1 SUMMARY 
	.1 Provide complete ionization / oxidation odor control system to neutralize odors from a typical wastewater collection system and treatment plant. Odorous gases can include, but are not limited to, hydrogen sulfide (H2S), and ammonia (NH3).  Odor control locations as specified in the Schedule are as shown on the Drawings. 
	.2 All oxidation equipment, ducts, and installation supports shall be provided & installed by the contractor.  All electrical work and connections shall be in accordance with Section 26. 
	.3 Oxidation equipment to be mounted on a wall structure as shown on the drawings.  All duct connections and roof penetrations to be sealed water tight. 

	1.2 RELATED SECTIONS 
	.1 Entire Specification – All areas of common work. 

	1.3 REFERENCES 
	.1 National Fire Protection Association (NFPA). 
	.1 NFPA (Fire) 820-2008, Standard for Fire Protection in Wastewater Treatment and Collection Facilities. 


	1.4 QUALITY ASSURANCE 
	.1 Factory test all generators, blowers, and controls furnished.  Check these components for mechanical correctness, structural correctness, and capacity. 
	.2 Perform Startup Procedures as in this Section. 

	1.5 SHOP DRAWINGS 
	.1 Submit shop drawings in accordance with E4. 
	.2 Closeout submittals: submit maintenance and engineering data for incorporation into manual specified in Section 01 78 00 – Closeout Submittals. 

	Part 2 Products 
	2.1 ACCEPTABLE MANUFACTURERS 
	.1 Engineered Air  

	2.2 ODOR REMOVAL PROCESS DESCRIPTION 
	.1 The oxidation equipment shall break down or alter the molecular structure of gases by mixing charged oxygen with gaseous compounds to neutralize the odor component. The generator shall create charged oxygen using the high output corona plate principal and be injected into the gaseous stream on the negative pressure side of the air pathway to be treated. The equipment will have output regulation either manual or automatic to provide output adjustments for load change. 
	 

	2.3 PERFORMANCE CRITERIA 
	.1 The device shall be sized in respect to the quantity of air exchange, taking into account the air dilution rate as specified. The device will be capable of neutralizing odors from Hydrogen Sulfide, Ammonia, and / or Volitale Organic Compounds (VOC), at a minimum average rate of 90-95% as measured by olfactory senses.   

	2.4 OZONE GENERATOR / EXHAUST SYSTEM 
	.1 Type:  Dual-sided corona plate type, consisting of an alumina ceramic di-electric and stainless steel charging grid. 
	.2 Refer to Oxidizer schedule for technical data. 

	2.5 GENERATOR HEADS  
	.1 High output modular type with Max Head Transformer.   
	.1 Electrical:  Input 0-120 VAC. 
	.2 Max Head Transformer:  Current drain 1.0 amp, single oil-filled center tap transformer, secondary voltage 5500 VAC. 

	.2 Automatic Control:  If scheduled, the ionization process shall be regulated by utilizing a sensor in the subject area to sense gas levels and automatically adjust the output production to one of 3 levels.  Each level shall be field adjustable and factory set at 60%, 80%, and 100% levels.  

	2.6 ENCLOSURES:   
	.1 18 gauge 304 Stainless Steel  
	.2 All enclosures shall be manufactured as weathertight with a weatherproof door for both indoor and outdoor units. 

	2.7 ELECTRICAL 
	.1 120 VAC, single phase, 60 Hz (hard-wired) to none fused disconnect. 

	2.8 FEATURES   
	.1 Filter replacement indicator light. 
	.2 Safety interlock filter door. 
	.3 Unit mounted ozone output control. 
	.4 Unit Mounted NEMA 4X disconnect switch. 
	.5 3 Minute Purge Timer  
	.6 Air flow sensor to de-energize generator heads if blower fails. 
	.7 Lever Lock Cabinet handles.  
	.8 Solid state variable speed fan control. 
	.9 85%, 6” pleated inlet particulate filter system. 
	.10 Run time hour meter. 
	.11 Relay for external monitoring of a system fault . To open only when system blower is not running due to conditions other than manual shut down. 

	2.9 OXIDANT BLOWER 
	.1 Squirrel cage type, size per model type as scheduled. Totally enclosed as required. 

	2.10 CONTACT CHAMBER 
	.1 LM/SI 
	.1 Material to be minimum 304 Stainless Steel 
	.2 Back draft damper with operator will close air flow to contact chamber when exhaust blower is not operating 
	.3 Air turbulator included for air mixing made of stainless steel. 
	.4 Balance damper (s) provide to provide air balance between oxidizer section and intake air duct 
	.5 Magnahelic provide to assist in air balance. 


	2.11 SPARE PARTS 
	.1 Two (2) Filter Sets per unit. 
	.2 One (1) Spare plate per unit.  


	Part 3 Execution 
	3.1 INSTALLATION 
	.1 General:  Install the equipment in accordance with the drawings and manufacturer’s written instructions and as specified in this Section. 
	.1 Lubricate moving parts as recommended by the manufacturer’s written instructions. 
	.2 Make sure that each piece of equipment and ductwork is securely anchored to the wall, support or its foundation.  Also, make certain that all duct connections are tight.  All units shall be securely anchored with stainless steel anchors.  All units shall be level and plumb. 

	.2 All units shall be electrically hard-wired at the locations shown on the drawings.   

	3.2 START-UP SERVICE AND MONITORING 
	.1 A Factory Authorized Start Up Representative “Rep” shall check the installation, perform the equipment start-up, observe the equipment in operation and to instruct operating personnel in the operation and maintenance of the equipment.   
	.2 After all odor control equipment and accessories are completely installed, and the normal function of the equipment is present, the contractor shall make arrangements for the “Rep” to do the start-up service and monitoring. The contractor shall give reasonable notice to allow for the manufacturer’s “Rep” to make arrangements for visiting the site to conduct these tests.  If the manufacturer’s “Rep” deems the conditions are not satisfactory for start-up and observation to submit the required report, the contractor shall bear the expense of additional site visits as required by the manufacturer’s “Rep. 
	.3 Prior to start-up service and monitoring, testing and balancing on all ductwork and air moving equipment must be completed, the structure and surrounding conditions must be operating similar to a plant work day. 
	.4 Included in the start up procedure, the manufacturer’s “Rep” will in addition to system operating check of current draw, air delivery, proper voltage to the generating heads, will witness the units operation under normal plant operating conditions.  

	3.3 CLEANING 
	.1 All equipment, components, and subassemblies shall be thoroughly cleaned of all water, sand, grit, grease, oil, and other foreign materials before preparation for shipment.  It is required that the equipment be delivered in a rust-free condition.  All machined surfaces shall be protected against physical damage and exposure to the elements during shipment. 
	.2 Pack equipment components, and subassemblies to provide ample protection from damage during shipment, handling, and storage.  Cap and seal all openings. 
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	Part 1 General 
	1.1 RELATED SECTIONS 
	.1 Entire Specification – All areas of common work. 

	1.2 REFERENCES 
	.1 American Society of Heating, Refrigeration and Air-Conditioning Engineers (ASHRAE) 
	.1 ANSI/ASHRAE 84-2008, Method of Testing Air-to-Air Heat Exchangers (ANSI approved). 


	1.3 GENERAL REQUIREMENTS 
	.1 Provide materials, equipment and labor to install Air Handling Unit as required by Provincial and Local Codes as specified herein. 
	.2 Conform to requirements NFPA (Fire) 90A-2009, Standard for the Installation of Air Conditioning and Ventilating Systems and Provincial and Municipal Codes. 

	1.4 SHOP DRAWINGS 
	.1 Submit shop drawings in accordance with E4. 
	.2 Submit shop drawings indicating capacity rating, physical dimensions, wiring diagrams, materials of construction, code compliance, etc. As indicated on schedules. 
	.3 Provide operating and maintenance manuals with complete description of product for incorporation into manual specified in Section 01 78 00 – Closeout Submittals. 

	1.5 QUALITY ASSURANCE 
	.1 Heat Recovery Equipment shall be the product of manufacturer regularly engaged in production of such units who issues complete catalogue data on such products. 

	Part 2 Products 
	2.1 ACCEPTABLE MANUFACTURERS 
	.1 Heat Recovery Unit: Circul Aire, NU Air, Venmar 

	2.2 HEAT RECOVERY VENTILATOR (HRV-1) 
	.1 Cabinet: constructed double wall 0.76 mm galvanized steel outer finish suitable for outside. 
	.2 Heat Exchanger: plate type polypropylene cross-flow core with sensible energy transfer  
	.3 Blowers: Belt drive performance blowers FC DWDI with two speeds. Exhaust fan shall be TEFC motor and motor is out of exhaust air stream. 
	.4 50 mm pleated filters shall be located in each stream before the heat exchanger core and must be completely accessible for cleaning or replacement. They shall have a 30%-40% ASHRAE dust spot efficiency. 
	.5 Unit shall be equipped with face and bypass damper defrost system. 
	.6 The unit shall be equipped with a hinged access door that can be completely removed for unit service. 
	.7 The unit shall be equipped with a built-in, positive slope, aluminum drain pan and shall have a minimum of two (2) condensate drains plugs. 
	.8 Access door shall be equipped with a disconnect switch to disengage the motors when the door is opened. 

	2.3 HOT WATER COILS: CLEANABLE FINS 
	.1 Tubes: copper. 
	.2 Fins: aluminum plate. 
	.3 Headers: cast brass. 
	.4 Pressure tests: 1.7 MPa. 
	 


	Part 3 Execution 
	3.1 INSTALLATION 
	.1 Units are to be shipped in one-piece and shall be shrink wrapped to protect from water, dirt and road salt during shipping.  
	.2 Install unit in accordance with manufacturer’s instructions. 
	.3 Insulate all piping as per Section 22 07 19 Piping insulation. 
	.4 Do not operate units for any purpose, temporary or permanent, until ductwork is clean, filters are in place, bearings lubricated, and fan has been test run under observation. 
	.5 Refer to Heat Recovery Ventilation Schedule on drawings. 
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	Part 1 General 
	1.1 SUMMARY 
	.1 Heating Coil 

	1.2 RELATED SECTIONS 
	.1 Entire Specification – All areas of common work. 

	1.3 REFERENCES 
	.1 American National Standards Institute/National Fire Prevention Association (ANSI/NFPA) 
	.1 NFPA (Fire) 90A-2009, Standard for the Installation of Air Conditioning and Ventilating Systems. 
	.2  CAN/CGSB 1.181-99, Ready-Mixed Organic Zinc-Rich Coating. 


	1.4 QUALITY ASSURANCE 
	.1 Coils shall be product of manufacturer regularly engaged in production of such units who issues complete catalogue data on such products. 

	1.5 SHOP DRAWINGS 
	.1 Submit shop drawings in accordance with E4. 

	Part 2 Products 
	2.1 ACCEPTABLE MANUFACTURERS 
	.1 Rittling, Engineered Air 

	2.2 GENERAL 
	.1 Cleanable tube type: steel or cast iron headers and straight tubes. 
	.2 Plate fin type: tubes mechanically bonded to fins. Spiral wound fin type: mechanically bonded to tubes. 
	.3 Non-ferrous tubes and headers: brazed assembly. 
	.4 Factory tested with air under water. 

	2.3 CAPACITIES:  
	.1 Refer to Heating Coil schedule for technical data. 

	2.4 RATINGS:  
	.1 Unless otherwise indicated, heat coils rated for 2.5 m/s face velocity. 
	.2 Fluid Pressure drop through heating coils: 30 kPa maximum. 
	.3 Water velocity: 1.2 m/s maximum. Under 0.6 m/s, turbulators may be used if stated in manufacturer's standard practice. 

	2.5 COIL CASINGS 
	.1 Mounting: designed for duct mounting. 
	.2 Steel: die formed 1.6 mm thick galvanized steel sheet. 
	.3 Tube supports: allow for expansion and contraction. 
	.4 Supports: steel channel or double angle frames or other approved support. Provide brass supports for copper coils. 
	.5 Blank-off plates: of similar material as casing to prevent air bypass. Seal openings where pipes pass through casing using methods recommended by SMACNA. 


	Part 3 Execution 
	3.1 INSTALLATION 
	.1 Install coil in accordance with manufacturer's instructions and drawings. 
	.2 Support coil sections on steel channel or double angle frames and secure to casings. Arrange galvanized steel casings for bolting to other section, ductwork or unit casings. Provide airtight seal between coils and duct or unit cabinets. 
	.3 Make necessary connections to coils, including valves, air vents, unions and connections from drip pans. Provide isolating valve on supply line and eccentric plug valve on return line to each water coil. 
	.4 Locate water supply at bottom of supply header and return water connection at top to provide self-venting and reverse return arrangement. Provide manual air vents at high points complete with stop valves. Ensure water coils are drainable and provide drain connection at low points. 
	.5 Protect coils so fins and flanges are not damaged.  Replace loose and damaged fins. Comb out bent fins unless required to be replaced. 
	.6 Connect drain pipe to nearest floor drain. 
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	Part 1 General 
	1.1 SUMMARY 
	.1 Unit Heater 

	1.2 RELATED SECTIONS 
	.1 Entire Specification – All areas of common work. 

	1.3 REFERENCES 
	.1 American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. (ASHRAE). 

	1.4 QUALITY ASSURANCE 
	.1 Conform to requirements of CGA, CSA, Provincial and Municipal Codes and be CSA listed. 
	.2 Units shall be products of manufacturers who provide local service personnel from factory representative, franchised dealer or certified maintenance service shop. 
	.3 The unit shall be fully assembled, wired and tested prior to shipment.  A detailed pre-shipment test report shall be provided to the C. A. 

	1.5 SHOP DRAWINGS 
	.1 Submit shop drawings in accordance with E4. 
	.2 Shop drawings shall include all of the following information but not limited: 
	.1 Product characteristics. 
	.2 Performance criteria. 
	.3 Mounting methods. 
	.4 Physical size. 
	.5 kW rating, voltage, phase. 
	.6 Cabinet material thicknesses. 
	.7 Limitations. 
	.8 Color and finish. 

	.3 Provide operating and maintenance manuals with complete description of installation and operation specified in Section 01 78 00 – Closeout Submittals. 

	Part 2 Products 
	2.1 ACCEPTABLE MANUFACTURERS 
	.1 Rittling, Engineered Air 

	2.2 UNIT HEATER  
	.1 Coil: Heating element is designed for two-pipe hot water heating system.  Coils are made up of 15 mm (½”) nominal diameter seamless copper tubing and aluminum fins (12 fins per inch) which are die-formed with a thickness of no less than 3 mm.  The fins have integral collars, which provide maximum heat transfer between the tubes and fin.  The tubes are mechanically bonded to the fins to ensure permanent contact.  Fins are continuous across width and depth of coil and are vertically oriented to resist collection of dirt and foreign particles.  Coils are of non-ferrous construction and serpentine design.  Headers have external threaded NPT connections.  Coils are tested at 275 psig air under water.  Coils are suitable for operating up to 1517 Kpa (220 psig) water and 190(C (375(F).  Coils to be complete with Heresite coating. 
	.2 Casing: Casings on all horizontal units are 18-gauge steel and consist of top/back and side halves.  Both halves are joined on top and back with Philips head screws.  Top casing is furnished with threaded hanger connections for suspension of unit.  Fan venturi is die-formed on back half.  Casings to be complete with Heresite coating. 
	.3 Motor/Fan: Motors to be 115/60/1, totally enclosed, explosion proof; permanent split capacitor with thermal overload protection.  Motors are designed to handle up to 40(C (104(F) maximum constant ambient temperature.  Motor/fan combination is carefully chosen to minimize noise while maximizing air delivery.  Fans have non-conducting aluminum blades, with a steel hub.  Each fan blade is balanced and designed specifically for the unit of which it is installed within.  Motor on RH models are attached to a standard finger-proof fan guard, constructed of steel rod.  Air diffusion on RH models is accomplished through horizontal louvers. 
	.4 Supply with built-in thermostat. 
	.5 Refer to Unit Heater Schedule for technical data. 


	Part 3 Execution 
	3.1 INSTALLATION 
	.1 Install unit heater in accordance with manufacturer's instructions and drawings. 
	.2 Make power and control connections. 
	.3 Connect drain pipe to nearest floor drain. 
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	General 
	1.1 GENERAL CONDITIONS 
	1.2 SCOPE 
	.1 Electric motors and actuated valves  
	.2 Motor starters, contactors, and interlocks where specified as components of "packaged" equipment.  
	.3 UV disinfection system power distribution and monitoring panels.  
	.4 Miscellaneous plumbing and HVAC equipment including fans, hot water tank, etc. 

	 

	1.3 EXTENT OF WORK 
	.1 Provision of new Hauled Wastewater System comprising: 
	.1 New Gate Access Control System. 
	.2 New Process and instrumentation equipment.  
	.3 Electrical Services for new Wastewater Building 

	.2 Provision of new Leachate Receiving System comprising: 
	.1 New Gate Access Control System 
	.2 New Process and instrumentation equipment. 
	.3 Two new Leachate Pumps 
	.4 Electrical Services for new Leachate Building 

	.3 Modifications to existing Digester Facility comprising: 
	.1 New Process and instrumentation equipment. 
	.2 Three new Leachate Pumps 

	.4 Upgrade to existing security system comprising: 
	.1 New security cameras. 
	.2 Additional area lighting. 

	.1 Provision of new Hauled Wastewater System comprising: 
	.1 New Gate Access Control System. 
	.2 New Process and instrumentation equipment.  
	.3 Electrical Services for new Wastewater Building 

	.2 Upgrade to existing security system comprising: 
	.1 New security cameras. 
	.2 Additional area lighting. 



	1.4 EXAMINATION OF DRAWINGS 
	1.5 APPROVED DESIGN AND INSTALLATION 
	1.6 CODES AND STANDARDS 
	1.7 PERMITS, FEES AND INSPECTION 
	1.8 ABBREVIATIONS 
	.1 EEMAC: Electrical & Electronic Manufacturers Association of Canada (formerly CEMA)  
	.2 CSA: Canadian Standards Association  
	.3 FM: Factory Mutual  
	.4 NEMA: National Electrical Manufacturers Association (U.S.)  
	.5 JIC: Joint Industry Conference  
	.6 IPCEA: Insulated Power Cable Engineers Association  
	.7 ISA: Instrument Society of America  
	.8 CEC: Canadian Electrical Code  
	.9 IEEE: Institute of Electrical and Electronic Engineers  
	.10 IES: Illuminating Engineering Society  
	.11 NBC: National Building Code  
	.12 ANSI: American National Standards Institute  


	1.9 SHOP DRAWINGS 
	1.10 OPERATION AND MAINTENANCE MANUALS 
	.1 Operation and maintenance instructions to be sufficiently detailed with respect to design elements, construction features, component function and maintenance requirements, to permit effective start-up, operation, maintenance, repair, modification, extension and expansion of any portion or feature of installation.  
	.2 Technical data to be in form of approved shop drawings, product data, supplemented by bulletins, component illustrations, exploded views, technical descriptions of items, and parts lists.  
	.3 Advertising or sales literature is not acceptable.  
	.4 Provide wiring and schematic diagrams and performance curves.  
	.5 Include names and addresses of local suppliers for all items included in the operation and maintenance manuals.  


	1.11 RECORD DRAWINGS 
	1.12 SINGLE LINE DIAGRAM 
	1.13 PROCESS & INSTRUMENTATION DIAGRAM 
	1.14 DEFINITIONS 
	.1 "Inspection Authority" means agent of any authority having jurisdiction over construction and safety standards associated with any part of electrical work on site.  
	.2 “Supply Authority" means electrical power company or commission responsible for delivery of electrical power to project.  
	.3 "Electrical Code" means Canadian Electrical Code C22.1 or code in force at project location.  
	.4 "Indicated" means as shown on contract drawings or noted in contract documents.  


	1.15 COOPERATION AND COORDINATION 
	1.16 SOURCE QUALITYCONTROL 
	1.17 GUARANTEE 
	1.18 CARE, OPERATION AND START UP 
	1.19 APPROVAL OF ALTERNATE MATERIALS 
	Part 2 Products 
	2.1 GENERAL 
	2.2 FINISH 
	2.3 VOLTAGE RATINGS 
	2.4 MATERIALS AND EQUIPMENT 
	2.5 WIRING 
	2.6 ENCLOSURES 
	2.7 MANUFACTURERS AND CSA LABELS 
	2.8 WARNING SIGNS 
	2.9 PLYWOOD MOUNTING BOARDS 
	2.10 ELECTRIC MOTORS, EQUIPMENT AND CONTROLS 
	EQUIPMENT IDENTIFICATION 
	.1 Lamacoid 3 mm thick plastic engraving sheet, black face, white core, mechanically attached with self tapping screws.

	2.12 WIRING IDENTIFICATION 
	2.13 LOCATION OF OUTLETS 
	2.14 MOUNTING HEIGHTS 
	.1 Local switches: 1400 mm. 
	.2 Wall receptacles: 
	.1 General: 300 mm. 
	.2 Above top of continuous baseboard heater: 200 mm. 
	.3 Above top of counters or counter splash backs: 175 mm. 
	.4 In mechanical rooms: 1400 mm. 

	.3 Panelboards: as required by Code or as indicated. 
	.4 Voice and data communication outlets: same height as nearest receptacle. 
	.5 Fire alarm stations: 1500 mm. 
	.6 Fire alarm audible devices: 2100 mm above floor or 300 below ceiling, whichever is lower. 


	2.15 LOAD BALANCE 
	2.16 CONDUIT AND CABLE INSTALLATION 
	2.17 FIELD QUALITY CONTROL 
	.1 Power distribution system including phasing, voltage, grounding and load balancing. 
	.2 Circuits originating from branch distribution panels. 
	.3 Lighting and its control. 
	.4 Emergency lighting. 
	.5 Motors, heaters and associated control equipment including sequenced operation of systems where applicable. 
	.6 Systems: fire alarm system, access control, CCTV. 
	.1 Megger circuits, feeders and equipment up to 350 V with a 500 V instrument. 
	.2 Megger 350 600 V circuits, feeders and equipment with a 1000 V instrument. 
	.3 Check resistance to ground before energizing. 


	2.18 CO ORDINATION OF PROTECTIVE DEVICES 
	2.19 ARC FLASH SAFETY LABELING 

	Part 3 Execution 
	3.1 WORKMANSHIP 
	3.2 INSTALLATION 
	3.3 SPECIAL PROTECTION 
	3.4 FIREPROOFING 
	3.5 TOUCH-UP PAINTING 
	3.6 SLEEVES AND OPENINGS 
	3.7 CUTTING AND PATCHING 
	3.8 HANGERS AND SUPPORTS 
	3.9 PROTECTION OF EQUIPMENT 
	3.10 TESTING OF ELECTRICAL SYSTEMS GENERAL 
	3.11 CABLE AND WIRE  1000 VOLT AND BELOW 
	.1 Power, lighting and motor feeders (with equipment disconnected): phase to phase, phase to neutral and phase to ground.  
	.2 Control circuits: measure to ground only.  
	.3 Do not perform megger tests on control circuits containing transistorized or solid state components.  
	.4 Where power factor correction equipment is installed, it may be necessary to disconnect the capacitors from the system prior to testing to avoid overvoltage. 


	3.12 GROUNDING SYSTEM 
	3.13 TRAINING 
	3.14 DELIVERY AND STORAGE 
	END OF SECTION 
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	General 
	.1 Preparation of harmonics study of the proposed electrical installation. 
	.1 The contractor shall have the harmonics study prepared by qualified engineers of an independent consultant.  The consultant shall be a licensed professional engineer who has at least ten (10) years of experience and specializes in performing power system studies. 
	.2 The harmonics study shall be performed utilizing the SKM PowerTools for Windows computer software package. 
	.1 The contractor shall submit the harmonics study within 30 days after the electrical equipment submittals have been received for review by the contract administrator.  The electrical submittals will be reviewed but not approved until the harmonics study has been received and approved. 
	.2 Submit three (3) copies of the harmonics study. 
	.1 Provide a harmonics study for the electrical distribution system.  The intent of the study is to verify that the specified and supplied electrical equipment will operate properly when correctly installed in the system and will not adversely impact the operation of other equipment, whether existing or new. 
	.2 The harmonics study shall include all portions of the electrical distribution system , from the normal and alternate sources of power down to each load shown on the single line diagram.  The harmonics study shall consider operation during normal conditions, alternate operational configurations, emergency power conditions and any other operations which could result in harmonic distortion exceeding proscribed standards. 
	.3 The harmonics study shall be in written form and shall include analysis of the harmonic voltages and currents which are likely to be produced on the power distribution system by operation of plant equipment. 
	.4 The study shall include the “worst case” situation that is likely to be produced.  The worst case is defined as that combination of equipment which is deemed most likely to create the highest level of total harmonic voltage distortion and total current demand distortion at a given point. 
	.5 The study shall include all plant equipment likely to influence the results of the study.  This shall include, but is not limited to: 
	.1 Feeder circuits attached to the same distribution transformer; 
	.2 Conventional loads on those feeders; 
	.3 Non-linear loads; 
	.4 Reactors; 
	.5 Capacitors ; 
	.6 Filters 

	.6 All non-linear loads shall be modeled with the spectrum produced at full load. 
	.1 Analyze the harmonic calculations and discuss the results at the following locations: 
	.1 The primary side of each unit substation (normal power) 
	.2 The bus of each switchboard (normal and alternate power) 
	.3 Each alternate power source (including generators) 
	.4 The point of common coupling  

	.2 The point of common coupling shall be taken at the utility metering point (primary side if not primary metered).  In the case of multiple primary metering points, the point of common coupling shall correspond to that defined in ANSI/IEEE std 519 (latest version). 
	.3 Include recommendations for mitigating the total harmonic voltage distortion or total current demand distortion on the system if the combination of loads exceeds or violates the limits of the electric utility or ANSI/IEEE 519 (latest revision). 
	.4 Include recommendations for mitigating the impact of the harmonic distortion on plant equipment or processes if the levels are such that equipment or processes may be impaired. 
	.5 If diversity factors are used, include discussion on affected units, the loading assumed on each load and the multiplying factor used for each load. 
	.6 Include discussion of verification measurements and how they compare with calculated results.  Account for any discrepancies, adjust model and recalculate values, if necessary. 
	.1 The consulting firm performing the harmonic study shall perform the following verifications. 
	.2 Measure the harmonic voltages at the following locations: 
	.1 The primary side of each unit substation (normal power) 
	.2 The bus of each switchboard (normal and alternate power) 
	.3 Each alternate power source (including generators) 
	.4 The point of common coupling 

	.3 Measure the harmonic current at the following locations: 
	.1 The feeder from the secondary of the unit substation to the associated switchboard (normal power) 
	.2 The feeders to all other switchboards (normal and alternate power) 
	.3 The feeder from the alternate power source to the associated switchboard (alternate power) 

	.4 If operation from the normal source of power includes more than one operating configuration, measurements shall be taken when plant is operating under the configuration that is calculated to produce the highest distortion. 
	.1 The results of the harmonics study shall be summarized in a final report.  The report shall include the following attributes: 
	.1 Introduction and executive summary sections which include assumptions and  recommendations.  Reiterate assumptions stated elsewhere in the report. 
	.2 Copy of the project single line drawing(s). 
	.3 Printouts from SKM PowerTools for Windows software package of calculated harmonic currents and voltages.  Include input data.  Provide separate section for each scenario studied. 
	.4 Printouts from SKM PowerTools for Windows software package of calculated voltage waveforms at all significant buses and current waveforms on all significant circuits.  Provide separate section for each scenario studied. 
	.5 Copies of manufacturer data on harmonic spectrum produced by each non-linear load in the system. 
	.6 All sections shall be clearly tabulated and shall include an index page for easy reference. 
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	General 
	.1 Materials and installation for wire and box connectors. 
	Canadian Standards Association (CSA International) 
	.1 CAN/CSA C22.2No.18, Outlet Boxes, Conduit Boxes, Fittings and Associated Hardware. 
	.2 CSA C22.2No.65, Wire Connectors. 

	Electrical and Electronic Manufacturers' Association of Canada (EEMAC) 
	.3 National Electrical Manufacturers Association (NEMA) 
	.1 Pressure type wire connectors to: CSA C22.2No.65, with current carrying parts of suitable material sized to fit conductors as required. 
	.2 Fixture type splicing connectors to: CSA C22.2No.65, with current carrying parts of copper sized to fit copper conductors 10 AWG or less. 
	.3 Clamps or connectors as required to: CAN/CSA C22.2No.18. 
	.1 Remove insulation carefully from ends of conductors and: 
	.1 Apply coat of zinc joint compound on aluminum conductors prior to installation of connectors. 
	.2 Install mechanical pressure type connectors and tighten screws with appropriate compression tool recommended by manufacturer. Installation shall meet secureness tests in accordance with CSA C22.2No.65. 
	.3 Install fixture type connectors and tighten. Replace insulating cap. 
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	.1 Section 26 05 20   Wire and Box Connectors   0   1000 V. 
	.1 CSA C22.2 No .0.3, Test Methods for Electrical Wires and Cables. 
	.2 CAN/CSA C22.2 No. 131, Type TECK 90 Cable. 
	.1 Conductors: stranded for 10 AWG and larger. Minimum size: 12 AWG. 
	.2 Copper conductors: size as indicated, with 600 V insulation of chemically cross linked thermosetting polyethylene material rated RW90. 
	.1 Cable: to CAN/CSA C22.2 No. 131. 
	Conductors: 
	.1 Grounding conductor: copper. 
	.2 Circuit conductors: copper, size as indicated. 
	.3 Insulation: 
	.1 Type: ethylene propylene rubber. 
	.2 Chemically cross linked thermosetting polyethylene rated type RW90, 600 V. 

	.4 Inner jacket: polyvinyl chloride material. 
	.5 Armour: interlocking aluminum. 
	Overall covering: polyvinyl chloride material. 
	Fastenings: 
	.1 One hole steel straps to secure surface cables 50 mm and smaller. Two hole steel straps for cables larger than 50 mm. 
	.2 Channel type supports for two or more cables. 
	.3 Threaded rods: 6 mm dia. to support suspended channels. 

	.8 Connectors: 
	.1 Watertight, approved for TECK cable. 

	.1 Conductors: copper, size as indicated. 
	.2 Insulation: type RA90 rated 600 V. 
	.3 Sheath: aluminum applied to form continuous corrugated sheath. 
	Outer jacket of PVC applied over sheath. 
	Fastenings for aluminum sheathed cable: 
	.1 One hole steel straps to secure surface cables 25 mm and smaller. Two hole steel straps for cables larger than 25 mm.  
	.2 Channel type supports for two or more cables. 
	.3 Threaded rods: 6 mm dia. to support suspended channels. 

	.1 Multimode fibre cable. 
	.2 Construction: 
	.1 Central strength member: Dielectric epoxy glass rod. 
	.2 Fibres: 250µm diameter buffer 
	.3 Buffer tubes: Polymer loose tubes c/w super absorbent polymer. 
	.4 Cable core: components cabled around a central strength member. 
	.5 Core separator: super absorbent tape between cable core and outer strength member. 
	.6 Outer strength member: torque balanced contra helical aramid yarn. 
	.7 Cable jacket: black, flame retardant, UV and moisture resistant polymer c/w ripcord applied under the jacket. 
	.8 Armour: aluminum interlocking armour. 
	.9 Armour jacket: flame retardant riser rated PVC.  

	.3 Fibre connectors to be ST type (twist style). 
	2.5 WIRING ACCESSORIES 
	.1 Wire markers, black letters on white background, shall be heat shrink type as manufactured by Critchley.  
	.2 Cable markers for cables or conductors greater than 13 mm diameter, shall be strap on type, rigid PVC, black letters on white background, with PVC covered aluminum straps, as manufactured by Electrovert Cat. No. 510.  
	.3 Terminal blocks shall be minimum 600 volt rated, modular, sized to accommodate conductor size used, as manufactured by Weidmuller, Phoenix, Allen-Bradley.  
	.4 Where screw type terminals are provided on equipment, field wiring shall be terminated with insulated fork tongue terminals, as manufactured by Thomas & Betts, Sta Kon.  
	.5 Splice connectors for wire sizes #14 10 AWG inclusive, shall be of the compression spring type, as manufactured by Ideal Waterproof Type DP.  
	.6 Splice connectors for wire sizes #8 AWG and larger shall be split bolt type, sized to suit number and size of conductors, as manufactured by Burndy Servit Type KS.  
	.7 Cable ties shall be nylon, one piece, self locking type, as manufactured by Thomas & Betts, Burndy, Electrovert.  
	.8 Electrical insulating tape as manufactured by 3M Scotch 88.  
	.9 Cable grips shall be provided for all vertical and catenary cable suspension installations to reduce cable tension at connectors or at cable bends. The cable grips shall be selected to accommodate the type and geometry of cable supported and shall be of the single wave, variable mesh design, as manufactured by Kellems, Arrow-Hart.  
	.10 Cable pulling lubricant shall be compatible with cable covering and shall not cause damage and corrosion to conduits or ducts.  
	.1 Install all wire according to the drawings with a minimum size of #12 AWG unless indicated otherwise.  
	.2 Pull wire into ducts and conduits in accordance with the manufacturer's recommendations, using patented wire grips suitable for the type of wire or using pulling eyes to be installed directly onto the conductors.  
	.3 Limit pulling tensions to those recommended by the manufacturer to avoid overstressing wire.  
	.4 Utilize adequate lubricant when pulling wires through ducts and conduits to minimize wear on cable jackets.  
	.5 Make connections to equipment "pig tails" with mechanical, insulated, screw on connectors for wire sizes #14 10 AWG. For wire sizes #8 AWG and larger utilize split bolt connectors, taped with three layers minimum of insulating tape. For all terminations, wire through the conductor, apply joint compound anti-oxidant, and torque to lug manufacturer's recommended torque levels.  
	.6 No splices shall be permitted in cable or wiring runs without the written permission of the Contract administrator, and shall only be permitted in junction boxes.  
	.7 Neutral conductors shall be identified. Paint or other means of colouring the insulation shall not be used.  
	.8 Unless otherwise specified, make all wiring taps, splices and terminations with identified compression screw type terminal blocks, securely fastened to avoid loosening under vibration or normal strain. Make connections for interior and exterior lighting circuits and 120 volt, 15 amp convenience receptacle circuits using screw on or split bolt connectors and insulating tape.  
	.9 Determine the exact length of cable required to avoid splices.  
	.10 Identify each conductor by specified markers at each termination indicating the circuit designation or wire number.  
	.11 Identify each cable by attaching a suitable marker, stamped or indelibly marked with the cable number, at each end of the cable and in all junction boxes and pull boxes. 
	.1 Install cables. 
	.1 Group cables wherever possible on channels. 

	.2 Install cable in trenches in accordance with Section 26 05 44. 
	.3 Terminate cables in accordance with Section 26 05 20  Wire and Box Connectors   0   1000 V. 
	.1 Group cables wherever possible on channels. 
	.1 Install cable in trenches in accordance with Section 26 05 44. 

	.2 Terminate cables in accordance with Section 26 05 20  Wire and Box Connectors   0 1000 V. 
	.1 Redundant fibre runs with each fibre in its own path as much as possible. 
	.2 New construction will have each fibre in separate conduit.  Sharing fibre conduit with low voltage wiring shall be acceptable. 
	.3 Fibre quantities per cable shall be as follows: 
	.1 Two (2) fibres for transmit and receive for S800 I/O. 
	.2 One (1) fibre per four (4) video cameras.  Video shall transmit over a four (4) channel single fibre multiplexer / demultiplexer pair. Acceptable manufacturer shall be Pelco No.FT8304 / FR8304. 
	.3 Two (2) fibres for transmit and receive for networking to the industrial PC. 
	.4 Four (4) spare fibres reserved for future networking. 
	.5 Two (2) fibres for connection to Public Address system.  Confirm location of PA system panel in Dewatering Building Control Room at NEWPCC and Administration Building Control Room at SEWPCC. 
	.6 Two (2) fibres for connection to telephone system.  Confirm location of PA system panel in Dewatering Building Control Room at NEWPCC and Administration Building Control Room at SEWPCC. 
	.7 Allocate minimum 50% spare quantity of fibre after total usage for I/O, networking, video, PA and telephone has been finalized. 

	 



	260528.doc
	.1 Section 26 05 01 - Common Work Results - Electrical. 
	American National Standards Institute (ANSI)/Institute of Electrical and Electronics Engineers (IEEE) 
	.2 Canadian Standards Association. 
	.1 Grounding conductors: bare stranded copper, soft annealed, sized to suit system amperage. 
	.2 Non corroding accessories necessary for grounding system, type, size, material to suit equipment, including but not necessarily limited to: 
	.1 Grounding and bonding bushings. 
	.2 Protective type clamps. 
	.3 Bolted type conductor connectors. 
	.4 Thermit welded type conductor connectors. 
	.5 Bonding jumpers, straps. 
	.6 Pressure wire connectors. 
	.1 Install complete permanent, continuous grounding system including conductors, connectors, and accessories. Tie to station grounding grid. 
	.2 Install connectors in accordance with manufacturer's instructions. 
	.3 Protect exposed grounding conductors from mechanical injury. 
	.4 Make buried connections and connections to electrodes, using permanent mechanical connectors or inspectable wrought copper compression connectors to ANSI/IEEE 837. 
	.5 Use mechanical connectors for grounding connections to equipment provided with lugs. 
	.6 Soldered joints not permitted. 
	.7 Install bonding wire for flexible conduit, connected at one end to grounding bushing, solderless lug, clamp or cup washer and screw. Neatly cleat bonding wire to exterior of flexible conduit. 
	Make grounding connections in radial configuration only, with connections terminating at single grounding point. Avoid loop connections. 
	.9 Bond single conductor, metallic armoured cables to cabinet at supply end, and provide non metallic entry plate at load end. 
	.1 Install system and circuit grounding connections to neutral of primary 600 V system, and secondary 208 V system. 
	.1 Install grounding connections to typical equipment included in, but not necessarily limited to following list. Service equipment, transformers, frames of motors, motor control centres, starters, control panels, building steel work, generators, elevators and escalators, distribution panels, outdoor lighting. 
	.1 Install grounding connections for voice/data communication, fire alarm, and security systems in accordance with CEC and specific equipment manufacturer’s recommendations. 
	.1 Perform tests in accordance with Section 26 05 01 - Common Work Results - Electrical. 
	.2 Perform ground continuity and resistance tests using method appropriate to site conditions and to approval of Contract administrator and local authority having jurisdiction over installation. 
	.3 Perform tests before energizing electrical system. 
	.4 Disconnect ground fault indicator (where present) during tests. 
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	.1 Refer to Section 26 05 01 for project electrical extent of work.  
	.2 Furnish all labour, materials, equipment and services specified, indicated or requested to install the electrical boxes specified herein and on the drawings.  
	.1 Sheet metal enclosure, welded corners and formed hinged cover suitable for locking in closed position. 
	.2 Main and branch lugs to match required size and number of incoming and outgoing conductors as indicated. 
	.3 At least three spare terminals on each set of lugs in splitters less than 400 A. 
	Welded steel construction with screw on flat covers for surface mounting. 
	.2 Covers with 25 mm minimum extension all around, for flush mounted pull and junction boxes. 
	.1 Type E: sheet steel, hinged door and return flange overlapping sides, handle, lock and catch, for surface mounting. 
	.2 Type T: sheet steel cabinet, with hinged door, latch, lock, 2 keys, containing 19 mm plywood backboard for surface mounting. 
	.1 Install splitters and mount plumb, true and square to the building lines. 
	.2 Extend splitters full length of equipment arrangement except where indicated otherwise. 
	.1 Install pull boxes in inconspicuous but accessible locations. 
	.2 Mount cabinets with top not higher than 2 m above finished floor. 
	.3 Only main junction and pull boxes are indicated. Install pull boxes so as not to exceed 30 m of conduit run between pull boxes. 
	.1 Provide equipment identification in accordance with Section 26 05 01 - Common Work Results - Electrical. 
	.2 Install size 2 identification labels indicating system name voltage and phase. 
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	.1 CSA C22.1, Canadian Electrical Code, Part 1. 
	.1 Size boxes in accordance with CSA C22.1. 
	.2 102 mm square or larger outlet boxes as required for special devices. 
	.3 Gang boxes where wiring devices are grouped. 
	.4 Blank cover plates for boxes without wiring devices. 
	.5 Combination boxes with barriers where outlets for more than one system are grouped. 
	.1 Electro galvanized steel single and multi gang flush device boxes for flush installation, minimum size 76 x 50 x 38 mm or as indicated. 102 mm square outlet boxes when more than one conduit enters one side with extension and plaster rings as required. 
	Electro galvanized steel utility boxes for outlets connected to surface mounted conduit, minimum size 102 x 54 x 48 mm. 
	.3 102 mm square or octagonal outlet boxes for lighting fixture outlets. 
	.4 102 mm square outlet boxes with extension and plaster rings for flush mounting devices in finished walls. 
	.1 Electro galvanized steel masonry single and multi gang boxes for devices flush mounted in exposed block walls. 
	.1 Electro glavanized sheet steel concrete type boxes for flush mount in concrete with matching extension and plaster rings as required. 
	.1 Concrete tight electro galvanized sheet steel floor boxes with adjustable finishing rings to suit floor finish with brushed aluminum faceplate. Device mounting plate to accommodate short or long ear duplex receptacles. Minimum depth: 28 mm for receptacles; 73 mm for communication equipment. 
	Cast FS or FD boxes with factory threaded hubs and mounting feet for surface wiring of switches and receptacles. 
	.1 Bushing and connectors with nylon insulated throats. 
	.2 Knock out fillers to prevent entry of debris. 
	.3 Conduit outlet bodies for conduit up to 32 mm and pull boxes for larger conduits. 
	.4 Double locknuts and insulated bushings on sheet metal boxes. 
	Support boxes independently of connecting conduits. 
	.2 Fill boxes with paper, sponges or foam or similar approved material to prevent entry of debris during construction. Remove upon completion of work. 
	.3 For flush installations mount outlets flush with finished wall using plaster rings to permit wall finish to come within 6 mm of opening. 
	.4 Provide correct size of openings in boxes for conduit, mineral insulated and armoured cable connections. Reducing washers are not allowed. 
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	General 
	.1 Refer to Section 26 05 01 for project electrical extent of work.  
	.2 Furnish all labour, materials, supervision, equipment and services specified, indicated or requested to install a complete conduit raceway system. The raceway systems shall be comprised of the supply and installation of all conduits, fittings, supports, hangers and miscellaneous support materials and hardware required.  
	Canadian Standards Association (CSA) 
	.1 CAN/CSA C22.2 No. 18, Outlet Boxes, Conduit Boxes, and Fittings and Associated Hardware. 
	.2 CSA C22.2 No. 56, Flexible Metal Conduit and Liquid Tight Flexible Metal Conduit. 
	.3 CSA C22.2 No. 211.2, Rigid PVC (Unplasticized) Conduit. 

	.1 The drawings do not show every specific conduit run. All wiring shall be surface and as run in the slab unless otherwise indicated in the specifications and/or shown on the drawings. All devices shall be surface mounted type except as shown. 

	Part 2 Products 
	.1 Conduit in ordinary areas and humid corrosive environments shall be Rigid P.V.C. Minimum size to be 19 mm.  
	.2 Conduit in hazardous areas shall be threaded rigid aluminium epoxy coated conduit with zinc coating and corrosion resistant epoxy finish inside and outside. Minimum size to be 12 mm.  
	.3 Liquid-tight flexible metal conduit for motor and equipment connections.  
	.4 EMT conduit shall not be utilized anywhere in the installation.  
	.1 One hole steel straps to secure surface conduits 50 mm and smaller. Two hole steel straps for conduits larger than 50 mm. 
	.2 Beam clamps to secure conduits to exposed steel work. 
	.3 Channel type supports for two or more conduits. 
	.4 Threaded rods, 6 mm dia., to support suspended channels. 
	.1 Fittings: manufactured for use with conduit specified. Coating: same as conduit. 
	.2 Factory "ells" where 90( bends are required for 25 mm and larger conduits. 
	.1 All conduits entering outlet boxes and devices that are located in walls subject to movement shall be terminated by means of liquid-tight flexible conduit, approximately 450 mm in length between the conduit and the outlet box or device which is being supplied. All conduits, bus duct, wireways, etc., passing through or across expansion joints of the building shall be installed with the use of approved expansion fittings. 
	.1 Polypropylene. 


	Part 3 Execution 
	.1 Install conduits to conserve headroom in exposed locations and cause minimum interference in spaces through which they pass. 
	Conceal conduits except in mechanical and electrical service rooms and in unfinished areas. 
	Use rigid pvc conduit unless otherwise noted. 
	.4 Use rigid pvc conduit underground and in cast concrete. 
	.5 Use flexible metal conduit for connection to motors. 
	.6 Use liquid tight flexible metal conduit for connection to motors or vibrating equipment in damp, wet or corrosive locations. 
	.7 Minimum conduit size: 19 mm. 
	Bend conduit cold. Replace conduit if kinked or flattened more than 1/10th of its original diameter. 
	.9 Mechanically bend steel conduit over 19 mm dia. 
	.10 Install fish cord in empty conduits. 
	.11 Run 2 50 mm spare conduits up to ceiling space and 2 50 mm spare conduits down to crawlspace from each flush panel. Terminate these conduits in 152 x 152 x 102 mm junction boxes in ceiling space or in case of an exposed concrete slab, terminate each conduit in surface type box. 
	.12 Remove and replace blocked conduit sections. Do not use liquids to clean out conduits. 
	.13 Dry conduits out before installing wire. 
	.1 Run parallel or perpendicular to building lines. 
	.2 Locate conduits behind infrared or gas fired heaters with 1.5 m clearance. 
	.3 Run conduits in flanged portion of structural steel. 
	.4 Group conduits wherever possible on suspended channels. 
	.5 Do not pass conduits through structural members except as permitted by the Contract Administrator 
	.6 Do not locate conduits less than 75 mm parallel to steam or hot water lines with minimum of 25 mm at crossovers. 
	.1 Run parallel or perpendicular to building lines. 
	.2 Do not install horizontal runs in masonry walls. 
	.3 Do not install conduits in terrazzo or concrete toppings. 
	.1 Locate to suit reinforcing steel. Install in centre one third of slab. 
	.2 Protect conduits from damage where they stub out of concrete. 
	.3 Install sleeves where conduits pass through slab or wall. 
	.4 Provide oversized sleeve for conduits passing through waterproof membrane, before membrane is installed. Use cold mastic between sleeve and conduit. 
	.5 Do not place conduits is slabs in which slab thickness is less than 4 times conduit diameter. 
	.6 Encase conduits completely in concrete with minimum 25 mm concrete cover. 
	.7 Organize conduits in slab to minimize cross overs. 
	.1 Slope conduits to provide drainage. 
	.2 Waterproof joints (pvc excepted) with heavy coat of bituminous paint. 
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	Part 1 General 
	1.1 GENERAL CONDITIONS 
	.1 All Sections of General Conditions form a part of this Specification. They shall be read and fully adhered to exactly as if repeated here in full. 
	.2 Refer to all other Sections of the Specifications and these Documents to determine their effect upon the work of this Section. 
	.3 All Sections of specification form part of the Contract Documents. 

	1.2 SCOPE 
	.1 Furnish all labour, materials, supervision, equipment and services specified, indicated of requested to provide all trenching and backfilling as necessary for the installation of all underground cables, etc, as indicated. 

	1.3 QUALITY ASSURANCE 
	.1 Installation of cables in trenches and ducts shall meet the requirements of CSA C22.1 – revised to date, Canadian Electrical Code.  

	Part 2 Products 
	2.1 TRENCHING AND BACKFILLING 
	.1 Trenching shall be approximately 1000 mm in depth, width to suit proper installation 
	.2 Backfill for trenches for all direct buried cables, ducts, conduits, etc, shall consist of fine sand (minimum 100 mm below and above cables, etc.) and firmly compacted 
	.3 All direct buried cables, ducts, etc, crossing over each other or over/under other types of underground service shall be encased in wood planks treated with pentachlorophenol. 
	.4 Frozen earth, large lumps or boulders shall not be used for backfill material. 
	.5 Provide treated wood planks meeting City of Winnipeg approved wood treatment materials over all buried cables, etc, under existing or future roads and sidewalks. 
	.6 Provide sleeves under all parking, concrete and traffic areas for cables. 
	.7 Where cables enter building provide a vertical 100 x 250 mm white sign with black wording ELECTRICAL CABLES securely fastened to the building wall approximately 300 mm above finished grade. 

	2.2 CABLE PROTECTION 
	.1 Provide identification tape labeled as indicated showing location of direct buried cables. 


	Part 3 Execution 
	3.1 DIRECT BURIAL OF CABLES 
	.1 After specified sand bed is in place, lay cables in trench, maintaining a 75 mm minimum clearance from each side of trench to nearest cable. Do not pull cable into trench. 
	.2 Provide offsets for thermal action and minor earth movements. Offset cables 150 mm for each 60 M run, maintaining minimum cable separation and bending radius requirements. 
	.3 Underground cable splices are not acceptable 
	.4 Minimum permitted radius of cable bends for rubber, plastic or lead covered cables, 8 times diameter of cable; for metallic armoured cables, 12 times diameter of cables or in accordance with manufacturer’s instructions. 
	.5 Maintain 75 mm minimum separation between cables of different circuits. Maintain 300 mm horizontal separation between low and high voltage cables. When low voltage cables cross high voltage cables maintain 300 mm vertical separation with low voltage cables in upper position. At crossover, maintain 75 mm minimum vertical separation between low voltage cables and 150 mm between high voltage cables. Maintain 300 mm minimum lateral and vertical separation for fire alarm and control cables when crossing other cables with fire alarm and control cables in upper position. Install treated planks on lower cables 0.6 m in each direction at crossing. 
	.6 After sand protective cover is in place, install continuous row of overlapping 38 x 140 mm pressure treated planks as indicated to cover length of run. 

	3.2 FIELD QUALITY CONTROL 
	.1 Perform tests in accordance with Section 26 05 01 – Common Work Results - Electrical. 
	.2 Perform tests using qualified personnel. Provide necessary instruments and equipment. 
	.3 Check phase rotation and identify each phase conductor of each feeder. 
	.4 Check each feeder for continuity, short circuits and grounds. Ensure resistance to ground of circuit is not less than 50 megohms. 
	.5 Pre-acceptance tests: 
	.1 After installing cable but before terminating, perform insulation resistance test with 1000V megger on each phase conductor 
	.2 Check insulation resistance after each splice and/or termination to ensure that cable system is ready for acceptance testing. 

	.6 Provide Contract Administrator with list of test results showing location at which each test was made, circuit tested and result of each test. 
	.7 Remove and replace entire length of cable if cable fails to meet any of test criteria. 
	.8 Contractor responsible for making all necessary repairs to installation resulting from improper backfilling, compactions, etc. 
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	.1 Materials and components for dry type transformers up to 600 V primary, equipment identification and transformer installation. 
	.1 Section 26 05 01 - Common Work Results - Electrical. 
	.1 Canadian Standards Association (CSA International) 
	.1 CAN/CSA C22.2 No.47, Air Cooled Transformers (Dry Type). 
	.2 CSA C9, Dry Type Transformers. 
	National Electrical Manufacturers Association (NEMA) 
	.1 Submit shop drawings in accordance with E4. At a minimum shop drawings to include: 
	.1 Voltage ranges and taps  
	.2 KVA rating  
	.3 Mounting configurations  
	.4 Weight  
	.5 Cable terminal sizes  
	.6 Nameplate data.  

	.2 Include transformer literature in electrical O&M manuals in accordance with Section 26 05 01 – Common Work Results - Electrical. 
	Use transformers of one manufacturer throughout project. 
	Design. 
	.1 Type: Epoxy encapsulated  
	.2 Three phase, 600V delta connected primary, 120/208V wye connected secondary  
	.3 kVA rating as indicated on drawings  
	.4 Operating frequency of 60 Hz  
	.5 Winding insulation of 1000 V class, 115 degree temperature rise  
	.6 Maximum impedance of 5%  
	.7 Sound rating of 40 dB  
	.8 Basic Impulse Level (BIL) is standard  
	.9 Hipot is standard  
	.10 Taps 4 - 2 1/2 percent FCAN, FCBN  
	.11 Air ventilated via louvres  
	.12 Termination at bottom of transformer  
	.13 Finish: in accordance with Section 26 05 01 - Common Work Results - Electrical. 

	.1 Provide equipment identification in accordance with Section 26 05 01 - Common Work Results - Electrical. 
	Label size: 7. 
	.1 Acceptable manufacturer is Hammond, Square "D", Bemag. 
	.1 Mount dry type transformers as indicated. 
	.2 Ensure adequate clearance around transformer for ventilation. 
	.3 Install transformers in level upright position. 
	.4 Remove shipping supports only after transformer is installed and just before putting into service. 
	.5 Loosen isolation pad bolts until no compression is visible. 
	.6 Make primary and secondary connections in accordance with wiring diagram. 
	.7 Energize transformers after installation is complete. 
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	.1 Materials and installation for standard and custom breaker type panelboards. 
	.1 Section 26 05 01 - Common Work Results - Electrical. 
	.2 Section 26 28 21   Moulded Case Circuit Breakers. 
	.1 All equipment to CSA Standard C22.2 No. 29 M1989.  
	.2 Fault current ratings to be indicated on nameplates.  
	.1 Submit shop drawings in accordance with E4.  Drawings to include electrical detail of panel, branch breaker type, quantity, ampacity and enclosure dimension. 
	.2 Include panelboard literature in electrical O&M manuals in accordance with Section 26 05 01 – Common Work Results – Electrical. 
	.1 Panelboards: to CSA C22.2No.29 and product of one manufacturer. 
	.1 Install circuit breakers in panelboards before shipment. 
	In addition to CSA requirements manufacturer's nameplate must show fault current that panel including breakers has been built to withstand. 
	.2 250 and 600 V panelboards: bus and breakers rated for 42,000 A (symmetrical) interrupting capacity or as indicated. 
	.3 Sequence phase bussing with odd numbered breakers on left and even on right, with each breaker identified by permanent number identification as to circuit number and phase. 
	.4 Panelboards: mains, number of circuits, and number and size of branch circuit breakers as indicated. 
	.5 Provide all necessary connectors and mounting hardware in every space to facilitate installation of future breakers.  Provide blank fillers for all spaces. 
	.6 Concealed hinges and concealed trim mounting screws, hinged locking door with flush catch. 
	.7 Panelboards to have flush doors.  (Gasketted where required). 
	.8 Two keys for each panelboard and key panelboards alike. 
	.9 Provide "sprinkler-proof" design in areas where sprinkler fire protection is installed.  In any event, all surface mounted enclosures to be complete with sprinkler drip cover. 
	.10 Copper bus with neutral of same ampere rating as mains. 
	.11 Mains: suitable for bolt on breakers. 
	.12 Trim with concealed front bolts and hinges. 
	.13 Trim and door finish: baked grey enamel. 
	.1 Breakers: to Section 26 28 21   Moulded Case Circuit Breakers. 
	.2 All breakers to be bolt on type, moulded case, non adjustable and non interchangeable trip, single, two and three pole, 120/208 (240)V or 347/600V and with trip free position separate from "On" or "Off" positions. 
	Two and three pole breakers to have common simultaneous trip and able to be located in any circuit position within the panelboard.  Minimum interrupting rating of breakers to be as follows: 
	.1 347/600V panelboards - 14,000 Amps at 347 volts. 
	.2 120/208V panelboards - 10,000 Amps at 250 volts. 

	.4 Main breaker to be separately mounted at top or bottom of panel to suit cable entry. When mounted vertically, down position should open breaker. 
	.5 Provide circuit breakers with indicated trip ratings as shown in the panelboard schedules. 
	.6 Provide at least 10% spare 15 Amp single pole breakers whether indicated or not. 
	.7 Provide GFI type breakers as indicated. 
	.8 Provide Lock-on devices as indicated and in any event for Fire Alarm circuits, Security equipment circuits, EXIT sign circuits and Emergency Battery equipment circuits. 
	.9 EEMAC 4X enclosure in corrosive environments, EEMAC 12 enclosure in ordinary areas. 
	.1 Provide equipment identification in accordance with Section 26 05 01 - Common Work Results - Electrical. 
	.2 Nameplate for each panelboard size 4 engraved. 
	.3 Nameplate for each circuit in distribution panelboards size 2 engraved. 
	.4 Complete circuit directory with typewritten legend showing location and load of each circuit. 
	.5 Complete circuit directory with typewritten card(s) located in slide-in plastic pocket(s) fixed to the back of the related door.  Directory card to indicate the panel designation, mains size, voltage/phase and the location and load controlled of each circuit.  Include a “letter sized” paper copy of each directory in the project maintenance manual. 
	.6 Provide a plasticized typewritten information card fixed to the back of the each panel door.  Information card to indicate the panel designation and location, feeder type and size and locations of any controlling contactors and feeder pullboxes.  Include a “letter sized” paper copy of each information card in the project maintenance manual. 
	.1 Cutler Hammer, Type PRL.   Door within door trim where indicated. 
	.2 Schneider, Type NQOD.   Door within door trim where indicated. 
	.1 Locate panelboards as indicated and mount securely, plumb, true and square, to adjoining surfaces. 
	.2 Panelboards located in service rooms, mechanical rooms, and electrical rooms to be mounted on unistrut supports. 
	.3 Mount panelboards to height specified in Section 26 05 01 - Common Work Results - Electrical or as indicated. 
	.4 Connect loads to circuits as indicated. 
	.5 Connect neutral conductors to common neutral bus with respective neutral identified. 
	.6 Install 4x27mm [1”] empty conduits (or equivalent) from each flush mounted panelboard single tub to ceiling space above and 2x27mm [1”] empty conduits (or equivalent) from each flush mounted panelboard single tub down to ceiling or space below where space exists.  Refer also to Section 26 05 34 “Conduits, Conduits Fastenings And Conduit Fittings” 
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	.1 This section describes the supply and installation of additional sections in existing Digester Building motor control centres MCC 3D and MCC 4D. 
	.1 Section 26 05 01 - Common Work Results - Electrical. 
	.2 Section 26 28 21 - Circuit Breakers 
	.3 Section 26 29 10 - Motor Starters 
	.4 Section 26 29 11 - Variable Frequency Drives 
	.5 Section 26 43 13 – Surge Suppressors 
	.1 Conduct equipment inspection at manufacturer's plant. 
	.2 Provide manufacturer's type test certificates. 
	.3 The Contract Administrator reserves the right to witness standard factory testing of complete motor control centre including operation of switches, circuit breakers, starters and controls. 
	.4 Submit written test results to the Contract Administrator. 
	.1 Submit shop drawings in accordance with E4.  Indicate: 
	.1 Outline dimensions. 
	.2 Configuration of identified compartments. 
	.3 Floor anchoring method and dimensioned foundation template. 
	.4 Cable entry and exit locations. 
	.5 Dimensioned position and size of busbars and details of provision for future extension. 
	.6 Schematic and wiring diagrams 
	.1 Provide operation and maintenance data for motor control centre for incorporation into the Operation and Maintenance Manual as specified in Section 26 05 01. 
	.2 Include data for each type and style of starter. 
	.1 Provide maintenance materials in accordance with Section 26 05 01. 
	.2 Provide listed spare parts for each different size and type of starter: 
	.1 2 sets of contacts, stationary 
	.2 2 sets of contacts, movable 
	.3 1 set of contact, auxiliary 
	.4 1 control transformer for each VA rating 
	.5 1 operating coil for each starter size supplied 
	.1  
	.6 2 fuses of each rating 
	.7 4 indicating lamps for each type provided 
	.8 2 relays for each type provided 

	.1 Materials and workmanship shall comply with codes and standards of the Province in which the work is located and local codes, regulation and standards. 
	.2 In addition the work shall conform to the latest editions and amendments of the applicable Codes and Standards of the following agencies: 
	.1 EEMAC Standard ICS2-322. 
	.2 CSA Standard C22.2 No. 14-M1987, "Industrial Control Equipment". 
	.3 CSA Standard C22.1, Canadian Electrical Code, Part I plus Provincial supplements. 
	.4 Applicable sections of ANSI (American National Standards Institute) Standards. 
	.5 All equipment to be CSA approved. 

	.1 The performance of the motor control centre equipment shall be guaranteed throughout to perform the duty stated herein in accordance with General Conditions. 
	.1 Existing motor control centres  MCC 3D and MCC 4D are rated 347/600 V, 60 Hz, 3 phase, 4 wire. 
	.1 Compartmentalized vertical sections with common power busbars. 
	.2 Floor mounting, free standing, enclosed dead front. 
	.3 Accommodating incoming cable to enter at bottom. 
	.4 Class 2, Type C. 
	.5 Motor circuit protector combination starters. 
	.6 Sprinkler proof EEMAC 12 enclosure. 
	.1 Independent vertical sections fabricated from rolled flat steel sheets, bolted together to form rigid, completely enclosed assembly. 
	.2 Each vertical section divided into compartment units, minimum 305 mm high. 
	.3 Each unit to have complete top and bottom steel plate for isolation between units. 
	.4 Horizontal wireways, equipped with cable supports, across top and bottom, extending full width of motor control centre, isolated from busbars by steel barriers. 
	.5 Vertical wireways for load and control conductors extending full height of vertical sections, and equipped with cable tie supports.  Installation wiring to units accessible with doors open and units in place. 
	.6 Openings, with removable cover plates, in side of vertical sections for horizontal wiring between sections. 
	.7 Provision for outgoing cables to exit via top and bottom. 
	.8 Removable lift means. 
	.9 Divide assembly for shipment to site, as indicated complete with hardware and instructions for re-assembly. 
	.1 Continuous 100 mm channel iron floor sills for mounting bases with 19 mm diameter holes for bolts. 
	.1 Main horizontal and branch vertical, three phase high conductivity tin plated copper busbars in separate compartment insulated self-cooled, extending entire width and height of motor control centre, supported on insulators and rated: 
	.1 Main horizontal busbars: match existing. 
	.2 Branch vertical busbars:  match existing. 

	.2 Branch vertical busbars for distribution of power to units in vertical sections. 
	.3 No other cables, wires, equipment in main and branch busbar compartments. 
	.4 Brace bus-work to withstand effects of short-circuit current of 42 kA rms symmetrical. 
	.5 Bus supports:  with high dielectric strength, low moisture absorption, high impact material and long creepage surface designed to discourage collection of dust. 
	.1 Tin plated copper bus size 50mm x 6mm extending entire width of motor control centre, located at top. 
	.1 Units EEMAC size 4 and smaller, circuit breaker units 225 A and smaller, plug-in type with self-disconnect.  Guide rail supports for units to ensure that stabs make positive contact with vertical bus.  Provision for units to be installed or removed, off load, while buses energized. 
	.2 Unit mounting: 
	.1 Engaged position - unit stabbed into vertical bus. 
	.2 Withdrawn position - unit isolated from vertical bus but supported by structure.  Terminal block accessible for electrical testing of starter. 
	.3 Provision for positive latching in either engaged or withdrawn position and padlocking in withdrawn position. 
	.4 Stab-on connectors free floating silver plated clips, self-aligning, backed up with steel springs. 

	.3 External operating handle of circuit switch interlocked with door to prevent door opening with switch in "on" position.  Provision for 3 padlocks to lock operating handle in "off" position and lock door closed. 
	.4 Hinge unit doors on same side. 
	.5 Overload relays manually reset from front with door closed. 
	.6 Devices and components by one manufacturer to facilitate maintenance. 
	.7 All starters and contactors to have two N.O. and two N.C. spare contacts wired to terminal blocks. 
	.1 The shop installed wiring arrangement shall be as indicated.  For Type B wiring, all control connections to be brought to terminal blocks within each starter compartment.  Provide a minimum of 10 spare terminal blocks for #12 AWG incoming control wiring. 
	.2 Incoming and outgoing power cables and conduits shall enter the MCC's from the top 
	.3 Provide internal power wiring from the line side of each starter to the bus stabs with a minimum of #12 AWG wire rated for 600 volt duty.  Size wiring to accommodate the largest horsepower that the line starter is capable of switching. 
	.4 Control wiring shall be as 600 V rated, XLPE insulated, minimum #14 AWG size.  Install wiring to panel doors utilizing extra flexible 49 strand conductors. 
	.5 All internal wiring shall employ stranded copper conductors. 
	.6 Identify all wiring by means of heat shrink type wire markers as manufactured by Critchley fixed to each conductor at both ends. 
	.7 Wires shall be colour coded as follows: 
	.1 Control circuits – Red 
	.2 Power circuits – Black 

	.8 Terminal blocks shall be of the compression type and shall be of modular pull apart construction enabling unit wiring to be easily separated from the field wiring.  Identify all terminal blocks with numbers identical to the wire numbers. 
	.9 No more than two wires shall be placed under each terminal screw. 
	.1 Provide pressure type cable lugs and bus adapters or extensions suitable for terminating the main incoming cable conductors.  The lugs shall accommodate the number and size of cables as indicated.  Cable entry shall be from the top of the MCC. 
	.1 Provide spaces for starters or switching units in the MCC's for equipment designated "Future".  Fully equip these spaces with horizontal and vertical bus bars and all fittings necessary to accommodate the future equipment with a minimum of field alterations and additions.  Provide bolted on blank covers. 
	.1 Provide wiring identification in accordance with Section 26 05 01. 
	.1 Provide motor control centre main nameplate and individual compartment nameplates identification engraved in accordance with Section 26 05 01. 
	.1 Leachate Pump LP-3: 
	.1 30A, 600V, 3P breaker 
	.2 Variable Speed Drive, 7.5HP, 575V, 3P, c/w line and load reactor 
	.3 1 – “Hand-Off-Auto” selector switch 
	.4 1 – Timer ON-Delay, time range 10min, adjustable 
	.5 2 – Control relays, coil 120VAC, 4PDT contacts 6A 

	.2 Leachate Pump LP-4: 
	.1 30A, 600V, 3P breaker 
	.2 Variable Speed Drive, 7.5HP, 575V, 3P, c/w line and load reactor 
	.3 1 – “Hand-Off-Auto” selector switch 
	.4 1 – Timer ON-Delay, time range 10min, adjustable 
	.5 2 – Control relays, coil 120VAC, 4PDT contacts 6A 

	.3 2 – Spaces 
	.1 Leachate Pump LP-5: 
	.1 30A, 600V, 3P breaker 
	.2 Variable Speed Drive, 7.5HP, 575V, 3P, c/w line and load reactor 
	.3 1 – “Hand-Off-Auto” selector switch 
	.4 1 – Timer ON-Delay, time range 10min, adjustable 
	.5 2 – Control relays, coil 120VAC, 4PDT contacts 6A 

	.2 4 – Spaces 
	.1 Apply finishes in accordance with Section 26 05 01. 
	.2 Paint motor control centre exterior ASA 61 light grey enamel and interiors white. 
	.1 New MCC sections to match existing Westinghouse 5 Star type MCC 3D and MCC 4D in Digester Building West Electrical Room.  Fabrication of custom built MCC shall be by acceptable panel manufacturer as specified in Section 40 14 00. 
	.1 Shop assembly shall be maximized, to minimize the on site erection work.  Equipment should thus be shipped in as few subassemblies as is practical and in accordance with overall erection schedule. 
	.2 Containers and components clearly identified for transportation and field assembly. 
	.1 Each item shall be packed, crated or otherwise protected so that it is not damaged in transit and arrives in serviceable condition at the site.  In particular, measures shall be taken to prevent accumulation of water in equipment. 
	.2 Crates, boxes and cartons shall be clearly marked to indicate the purchase order number and the name of the equipment. 
	.3 Shipping invoice shall show the crate, box or carton number. 
	.4 All finished rubbing surfaces which are not assembled in the shop shall be adequately protected during shipment by wrapping with burlap or canvas or other means which shall be secured by wooden batts securely wired together. 
	.1 Install embedded floor channels where applicable. 
	.2 Set and secure MCC's in place, rigid, plumb and square, on channel bases. 
	.3 Interconnect MCC cubicles with bus bar and wiring connectors supplied by manufacturer. 
	.4 Check factory made connections for mechanical security, electrical continuity, and current phasing. 
	.5 Make grounding connections between equipment ground busses and building grounding system. 
	.6 After finishing work, remove foreign material, including dust, before energizing equipment. 
	.7 Perform all tests in accordance with Section 26 05 01. 
	.8 Make all power and control field wiring connections. 
	.9 Check overload trip unit settings against drawings and motor nameplate data. 
	.10 Ensure moving and working parts are lubricated where required. 
	.11 Operate starters in sequence to provide satisfactory performance of motor control centre during 8 hour period. 
	.1 The motor control manufacturer shall include for the testing and commissioning of the complete systems and instruct the City's personnel in the operation of the systems. 
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	.1 Switches, receptacles, wiring devices, cover plates and their installation. 
	.1 Section 26 05 01 - Common Work Results - Electrical. 
	.1 Canadian Standards Association (CSA International) 
	.1 CSA C22.2 No.42, General Use Receptacles, Attachment Plugs and Similar Devices. 
	.2 CSA C22.2 No.42.1, Cover Plates for Flush Mounted Wiring Devices (Bi national standard, with UL 514D). 
	.3 CSA C22.2 No.111, General Use Snap Switches (Bi national standard, with UL 20, twelfth edition). 
	.1 Submit shop drawings in accordance with E4.  
	.2 Include wiring devices literature in electrical O&M manuals in accordance with Section 26 05 01 – Common Work Results - Electrical. 
	 Extra heavy duty specification grade. 
	.2 20 A, 120 V or 347 V, single pole, double pole, three-way, four-way switches as indicated. 
	.3 Manually-operated general purpose ac switches as indicated and with following features: 
	.1 Terminal holes approved for No. 10 AWG wire. 
	.2 Silver alloy contacts. 
	.3 Urea or melamine moulding for parts subject to carbon tracking. 
	.4 Suitable for back and side wiring. 
	.5 White toggle (red toggle for emergency power circuits). 

	.4  Toggle operated fully rated for tungsten filament and fluorescent lamps, and up to 80% of rated capacity of motor loads. 
	.5 Switches of one manufacturer throughout project. 
	.6 Standard of acceptance: 
	.1 Hubbell HBL.1221 20A series 
	.2 Leviton 1221-20A 120V series – 18221 347V 
	.3 Pass & Seymour PS20AC1 120V series – PS37201(3)0  347V 

	.1 Extra heavy duty specification grade. 
	.2 Duplex receptacles, CSA type 5 15 R, 125 V, 15 A, U ground, to: CSA C22.2 No.42 with following features: 
	.1 White nylon molded housing (red for emergency power circuits) 
	.2 Suitable for No. 10 AWG for back and side wiring. 
	.3 Break off links for use as split receptacles. 
	.4 Eight back wired entrances, four side wiring screws. 
	.5 Triple wipe contacts and rivetted grounding contacts. 

	.3 Other receptacles with ampacity and voltage as indicated. 
	.4 Receptacles of one manufacturer throughout project. 
	.5 Standard of acceptance: 
	.1 Hubbell 5252 heavy duty, construction series 
	.2 Leviton 5262 series 
	.3 Pass & Seymour 5262 series 

	.1 Ground Fault Interrupter type to be 15 Amp, 125 volt duplex receptacles to be 2 pole, 3 wire hospital grade, white face, parallel blade, U ground, impact resistant nylon face, complete with breaker and reset button.  Equal to: 
	.1 Hubbell GF8200A series 
	.2 Leviton 7599HG series 
	.3 Pass & Seymour HG1595 series (Décor) 
	 
	.2 All other single outlet and special purpose receptacles to be similar to the grade and series indicated above.  Confirm ampacity, voltage and pin configuration prior to installation. 

	.1 Stainless steel:  Type 302 or 304, No. 4 finish, 1mm thick, accurately die cut, protective cover for shipping.  For general interior flush mounted wiring devices and surface type FS or FD type boxes.Cover plates from one manufacturer throughout project. 
	.2 Nylon plates:  Heavy duty, unbreakable and flush.  All nylon plates to match wiring device color. 
	.3 Steel:  sheet steel hot dip galvanized with rolled edges for surface mounted utility boxes. 
	.4 Wall plates to be flush mounting with "positive bow" feature to ensure that all edges of plate are flush with wall or surface box when installed. 
	.5 All plates to be bevelled type with smooth rolled outer edge and smooth face.  Exposed sharp edges are not acceptable. 
	.6 Cast metal:  die cast profile, ribbed for strength, flash removed, primed with grey enamel finish and complete with four mounting screws to box for special purpose wiring devices. 
	.7 Weatherproof double lift spring-loaded cast aluminum cover plates, complete with gaskets for wiring devices as indicated.  Double doors for standard duplex receptacles.  Coverplates to fasten to box by four screws. 
	.8 Gaskets:  resilient rubber or close cell foam urethane. 
	.9 Cover plates for all wiring devices to be from one manufacturer throughout project. 
	.1 Switches: 
	.1 Install single throw switches with handle in "UP" position when switch closed. 
	.2 Install switches in gang type outlet box when more than one switch is required in one location. 
	.3 Mount toggle switches at height in accordance with Section 26 05 01 - Common Work Results - Electrical. 

	.2 Receptacles: 
	.1 Install receptacles in gang type outlet box when more than one receptacle is required in one location. 
	.2 Ground fault interrupter duplex receptacles to be used, adjacent sinks or water sources. 
	.3 Mount receptacles at height in accordance with Section 26 05 01 - Common Work Results - Electrical. 

	.3 Cover plates: 
	.1 Protect stainless steel cover plate finish with paper or plastic film until painting and other work is finished. 
	 
	.2 Install suitable common cover plates where wiring devices are grouped. 
	.3 Do not use cover plates meant for flush outlet boxes on surface mounted boxes. 
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	1.1 RELATED SECTIONS 
	.1 Section 26 24 17 – Panelboards Breaker Type. 
	1.2 REFERENCES 
	.1 Canadian Standards Association (CSA International). 
	.1 CSA-C22.2 No. 5, Moulded-Case Circuit Breakers, Molded-Case Switches and Circuit-Breaker Enclosures (Tri-national standard with UL 489, tenth edition, and the second edition of NMX-J-266-ANCE). 


	1.3 SUBMITTALS 
	.1 Submit shop drawings in accordance with E4.  Include time current characteristic curves for breakers. 
	.2 Include circuit breaker literature in electrical O&M manuals in accordance with Section 26 05 01 – Common Work Results - Electrical. 

	BREAKERS GENERAL 
	.1 Moulded-case circuit breakers: to CSA C22.2 No. 5 
	Bolt on moulded case circuit breaker: quick  make, quick break type, for manual and automatic operation. 
	Common trip breakers: with single handle for multi pole applications. 
	.4 Circuit breakers to have minimum interrupting capacity rating as indicated. 

	2.2 THERMAL MAGNETIC BREAKERS 
	.1 Moulded case circuit breaker to operate automatically by means of thermal and magnetic tripping devices to provide inverse time current tripping and instantaneous tripping for short circuit protection. 
	Series rated breakers to be manufacturer tested and listed.  Breakers to be applied following manufacturer's guidelines and accepted best practice. 

	INSTALLATION 
	.1 Install circuit breakers as indicated. 
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	1.1 RELATED SECTIONS 
	Section 26 05 01   Common Work Results - Electrical. 
	1.2 REFERENCES 
	.1 Canadian Standards Association (CSA International). 
	.1 CAN/CSA C22.2 No.4,  Enclosed Switches. 
	.2 CSA C22.2 No.39,  Fuseholder Assemblies. 


	1.3 SUBMITTALS 
	.1 Submit shop drawings in accordance with E4. 
	.2 Include circuit breaker literature in electrical O&M manuals in accordance with Section 26 05 01 – Common Work Results – Electrical. 

	DISCONNECT SWITCHES 
	“Heavy Duty” class, enclosed manual air break switches in non-hazardous locations:  to CSA C22.2 No.4 
	.2 Fuseholder assemblies to CSA C22.2 No.39. 
	.3 Fusible and non-fusible disconnect switch in CSA enclosure. 
	.4 Provision for padlocking in off switch position. 
	.5 Fuses as indicated.  Allow for Class J or L for general circuits, Class RK5 for transformer, motor or other high inrush current circuits 
	.6 Fuseholders in each switch suitable without adaptors, for type of fuse as indicated. 
	.7 Quick-make, quick-break action. 
	.8 ON-OFF switch position indication on switch enclosure cover. 
	.9 Weatherproof as required. 

	2.2 EQUIPMENT IDENTIFICATION 
	.1 Provide equipment identification in accordance with Section 26 05 01   Common Work Results - Electrical. 
	.2 Indicate name of load controlled on size 4 nameplate. 

	2.3 STANDARD OF ACCEPTANCE 
	.1 Cutler Hammer – Heavy Duty  
	.2 Schneider - Heavy Duty 
	.3 Siemens - Heavy Duty 

	3.1 INSTALLATION 
	.1 Install disconnect switches complete with fuses where indicated or required. 
	.2 Provide and locate safety disconnect switches to isolate individual items of equipment in accordance with Canadian Electrical Code CSA 22.1 whether indicated on not on the contract drawings. 

	3.2 MOTOR PLUG/RECEPTACLE AND QUICK DISCONNECTS 
	.1 Motor quick disconnects do not negate the requirement for a switched safety disconnect as specified in this Division.  A separate disconnect is still required unless the Contract Administrator has given a special pre-approved circumstance. 
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	.1 Section 26 05 01 - Common Work Results - Electrical. 
	.2 Section 26 24 19 - Motor Control Centre 
	.1 International Electrotechnical Commission (IEC) 
	.1 IEC 947 4 1, Part 4: Contactors and motor starters. 
	.1 Submit shop drawings in accordance with E4.  Include: 
	.1 Mounting method and dimensions. 
	.2 Starter size and type. 
	.3 Layout of identified internal and front panel components. 
	.4 Enclosure types. 
	.5 Wiring diagram for each type of starter. 
	.6 Interconnection diagrams. 

	.2 Include motor starter literature in electrical O&M manuals in accordance with Section 26 05 01 – Common Work Results – Electrical. 
	.1 Provide operation and maintenance data for motor starters for incorporation into manual specified in Section 01 78 00   Closeout Submittals. 
	.2 Include operation and maintenance data for each type and style of starter. 
	.1 Provide listed spare parts for each different size and type of starter: 
	.1 3 contacts, stationary. 
	.2 3 contacts, movable. 
	.3 1 contact, auxiliary. 
	.4 1 control transformer. 
	.5 1 operating coil. 
	.6 2 fuses. 
	.7 10% indicating lamp bulbs used. 

	.1 Not Applicable. 
	.1 Not Applicable.  
	.1 Solid-state “Soft Start” combination starters of size, type, and rating, with components as follows: 
	.1 Contractor solenoid operated, rapid action type. 
	.2 Motor overload protective device in each phase, manually reset from outside enclosure. 
	.3 MCP circuit breaker with operating lever on outside of enclosure to control motor current protector and provision for: 
	.1 Locking in “OFF” position with up to 3 padlocks. 
	.2 Locking in “ON” position. 
	.3 Independent locking of enclosure door. 
	.4 Provision for preventing switching to “ON” with enclosure door open. 
	 
	.4 Thermistors type protection relay, to match sensors provided in the motor windings, c/w alarm pilot light and manual reset. 
	 
	.5 Solid-state motor controller c/w  interphase option and the following features: 
	 .1 Soft start adjustable 2 to 30 seconds 
	 .2 Soft stop adjustable 5 to 110 seconds 
	 .3 Current limit 
	 
	.6 Accessories: 
	.1 Pushbuttons and selectors switches: Standard heavy duty oil tight labelled as indicated. 
	.2 Indicating lights: Push-to-Test transformer heavy duty oil tight type and colour as indicated. 
	.3 2-N/O and 2-N/C spare auxiliary contact unless otherwise indicated. 
	   
	  .7 Terminal blocks to be Weidmuller SAK Series or approved equal. 
	   .1 Power and control terminals 
	   .2 Wiring and schematic diagram inside starter enclosure in a visible location. 
	    


	.1 Single phase, dry type, control transformer with primary voltage as indicated and 120 V secondary, complete with secondary fuse, installed in with starter as indicated. 
	.2 Size control transformer for control circuit load plus 100% spare capacity. 
	.1 Apply finishes to enclosure in accordance with Section 26 05 01 - Common Work Results - Electrical. 
	.1 Provide equipment identification in accordance with Section 26 05 01 - Common Work Results - Electrical. 
	.2 Manual starter designation label, white plate, black letters, size 1, engraved as indicated. 
	.3 Magnetic starter designation label, white plate, black letters, size 1 engraved as indicated. 
	.1 Install starters, connect power and control as indicated. 
	.2 Install auxiliary contacts and connect wiring. 
	.3 Ensure correct MCP settings and overload devices elements installed. 
	.4 Manual motor starters shall be mounted 1500 mm above finished floor level to top of starter enclosure. 
	.1 Perform tests in accordance with Section 26 05 01 - Common Work Results - Electrical and manufacturer's instructions. 
	.2 Operate switches, contactors to verify correct functioning. 
	.3 Perform starting and stopping sequences of contactors and relays. 
	.4 Check that sequence controls, interlocking with other separate related starters, equipment, control devices, operate as indicated. 
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	.1 This section describes the supply and installation of all variable frequency drives. 
	.1 Section 26 05 01 - Common Work Results - Electrical. 
	.2 Section 26 24 19 - Motor Control Centre. 
	.1 CSA C22.2 No. 14-M91—Industrial Control Equipment. 
	.2 IEC 529—Degrees of Protection Provided by Enclosure. 
	.3 NEMA ICS7—Industrial Control and Systems Adjustable Speed Drives. 
	.4 NEMA ICS 7.1—Safety Standards for Construction and Guide for Selection Installation and Operation of Adjustable Speed Drives. 
	.5 UL 508—UL Standard for Safety Industrial Control Equipment. 
	.6 UL 508C—UL Standard for Safety Power Conversion Equipment. 
	.1 Submit shop drawings in accordance with E4.  Submittal to include standard catalogue sheets showing the following for each different Horsepower rated AC Drive provided: 
	.1 Voltage. 
	.2 Horsepower. 
	.3 Maximum current ratings. 
	.4 Recommended replacement parts with part numbers. 
	.2 Include VFD literature in electrical O&M manuals in accordance with Section 26 05 01 – Common Work Results – Electrical 
	.1 1-year parts warranty shall be provided on materials and workmanship from the date of substantial performance. 
	.1 The AC Drive and all associated optional equipment shall be CSA certified.  As verification, a CSA label shall be attached on the side of the drive controller. 
	.1 The AC Drive shall be provided by ABB Canada Inc., Type ACS800. 
	.2 Alternate control techniques other than sine wave by pulse width modulated (PWM) are not acceptable. 
	.1 The AC Drive shall convert the input AC mains power to an adjustable frequency and voltage as defined in the following sections. 
	.2 The input power section shall contain an integrated line reactor.  The line reactor should provide a minimum of 4% impedance based on the drive operating at it’s continuous output current rating. 
	.3 The input power section shall utilize a full wave bridge design incorporating diode rectifiers. The diode rectifiers shall convert fixed voltage and frequency, AC line power to fixed DC voltage. This power section shall be insensitive to phase rotation of the AC line. The DC voltage shall be filtered. 
	.4 The output power section shall change fixed DC voltage to adjustable frequency AC voltage. This section shall utilize insulated gate bipolar transistors (IGBTs) or intelligent power modules (IPMs) as required by the current rating of the motor 
	.1 The AC Drive shall be sized to operate the following AC motor : 
	.1 Motor Horsepower:  as indicated. 
	.2 Motor RPM:  1800; 60Hz. 
	.3 Motor voltage:  575 VAC. 
	.4 Motor service factor:  1.15 

	.1 The AC Drive shall be sized to operate a constant torque load. 
	.2 The motor speed range shall be from a minimum speed of 1.0 Hertz to a maximum speed of 60 Hertz. 
	.3 The AC drive shall have, as a minimum, a 5:1 turndown ratio. 
	.1 The AC Drive shall be of construction that allows operation in a pollution Degree 2 environment. 
	.2 The AC Drive shall be designed to operate in an ambient temperature from –100 to + 400C. 
	.3 The storage temperature range shall be –400 to + 700 C. 
	.4 The maximum relative humidity shall be 95% at 400C, non-condensing. 
	.5 The AC Drive shall be rated to operate at altitudes less than or equal to 3,300 ft. (1000m).  For altitudes above 3,300 ft., derate the AC Drive by 1% for every 300 ft. (100 m). 
	.1 The AC Drive shall be designed to operate from an input voltage of 525 to 690 VAC +/- 10%. 
	.2 The AC Drive shall operate from an input voltage frequency range from 45 to 66 Hertz. 
	.3 The displacement power factor shall not be less than .96 lagging under any speed or load condition. 
	.4 The efficiency of the AC Drive at 100% speed and load shall not be less than 97%. 
	.5 The constant torque rated AC Drive overcurrent capacity shall be not less than 150% for 1 minute. 
	.6 The output carrier frequency of the AC Drive shall be selectable from 1.0 to 6 KHZ depending on Drive rating. For low noise operation, derating may be required. 
	.7 The output frequency shall be from 0.1 to 320 Hertz. 
	.8 The AC drive will incorporate Sensorless Flux Vector control technology for increased starting torque and better dynamic speed control performance. 
	.1 Upon power-up the AC Drive shall automatically test for valid operation of memory, dynamic brake failure, power and the pre-charge circuit. 
	.2 The Power Converter shall be protected against short circuits between, output phases, output phases and ground. The AC Drive shall safely shut down without damaging any power circuit devices. 
	.3 For a fault condition other than a ground fault, short circuit or internal fault, an auto restart function should provide up to 10 programmable restart attempts with Lock-out after the last attempt.  The programmable time delay before restart attempts will range from 1 to 60 seconds. This feature can be defeated if not required. 
	.4 The rotating motor auto start on power-up function could  be enabled/disabled if required. 
	.5 The AC Drive shall be capable of running without a motor connected for setup and testing. 
	.6 The deceleration mode of the AC drive shall be programmable for normal and fault conditions. The stop modes shall include free-wheel stop, emergency stop and DC injection braking. 
	.7 Upon a loss of the analog process follower reference signal, the AC drive shall fault and/or operate at a user defined speed set between software programmed low speed and high speed settings.  
	.8 The AC drive shall have solid state I2t protection that is UL listed and meets UL 508 as a Class 10 overload protection and meets IEC 947. The minimum adjustment range shall be from 50 to 110% of the current output of the AC Drive. 
	.9 There shall be a minimum of 2 skip frequency ranges that can each be programmed with a programmable bandwidth from 0 to 10Hz.  The skip frequencies shall be programmed independently, back to back or overlapping. 
	.10 The AC Drive shall have an internal over temperature protection. 
	.1 If required, a password should be available to allow the terminal keypad to be locked out from unauthorized personnel. 
	.2 The acceleration and deceleration ramp times shall be adjustable from 0.1 to 3000.0 seconds. 
	.3 The memory shall retain and record run status, operating time, fault type of the past 10 faults. 
	.4 Slip compensation shall be a software enabled function. 
	.5 The AC drive shall offer programmable DC injection braking that will brake the AC motor by injecting DC current and creating a stationary magnetic pole in the stator continuously, at start and/or at stop. The level of current will be adjustable between 15-150% of rated current. 
	.6 As a minimum, the following parameters shall be accessible: 
	.1  Maximum speed 
	.2  Minimum speed 
	.3  Current limit 
	.4  Thermal overload  
	.5  Restart limit 
	.6  Skip frequency and bandwidth 
	.7  Preset speed 

	.1 The operator interface terminal should feature and alphanumeric display  with seven indicators for speed controller status (Run, direction, ready stop, alarm, fault) and three indicators for control (I/O terminal, keypad, bus/communication). There are also three LEDs indicators green/red/amber for Ready, Run, Fault. The terminal should allow the modification of AC drive adjustments via a keypad.  All electrical values, configuration parameters, application and activity function access, faults, local control,  adjustment storage will be in plain English.  
	.2 The display will be a high resolution, LCD backlighted screen capable of displaying two lines of alphanumeric characters. The use of coded or abbreviated displays shall not be acceptable. 
	.3 The following monitoring values shall be accessible and available when in the operating mode: 
	.1 Frequency (Hz) and/or motor speed (RPM) 
	.2 Motor current (A), motor voltage (V), motor torque (%), motor power (%) 
	.3 Drive temperature (oC) 
	.4 Motor temperature (%) 
	.5 Values or status of analog I/O, digital I/O 

	.4 The operator terminal shall allow the user to display up to three user selectable monitoring values on the same screen at a time. 
	.5 The operator terminal shall offer a general menu consisting of parameter setting, fault history, and drive configuration. A software lock with password will limit access to the main menu or parameters.  
	.6 There will be function keys that allowing the ability to scroll through menus and screens, select or activate functions or increase the value of a selected parameter. 
	.7 A data entry key will allow the user to confirm a selected menu or numeric value. 
	.8 The following control functions shall be available on the keypad: 
	.1 Start 
	.2 Stop 
	.3 Select 
	.4 Reset 
	.5 Direction control 

	.9 A RESET key will allow a parameter to return the existing value if adjustment is not required and the value is displayed. 
	.10 The AC drive shall have a LED on the keypad to indicate RUN status of the drive.  
	.1 External pilot devices shall be able to be connected to a terminal strip for starting/stopping the AC Drive, speed control and displaying operating status.  All outputs will be software assignable. 
	.2 The control power for the digital inputs and outputs shall be 24 VDC. 
	.3 There will be two (2) analog inputs. The analog inputs will be hardware selectable and consist of the following configurations: 0(4)–20 mA, 0-10V, or +/-10V. 
	.4 There will be six (6) digital input that shall be individually user assignable to perform the various control functions available.  
	.5 There will be one (1) software assignable analog output that can be selected and assigned in the software.  The analog output assignments shall be programmable 0(4)-20 mA or 0-10V. 
	.6 Two form “C” configurable relay output contacts and an open collector output (24 VDC) to power a relay or pilot light, shall be provided. Each shall be programmable to indicate one of the following: 
	.1 Run 
	.2 Fault 
	.3 Ready 
	.4 At speed 
	.5 Current limit 
	.6 Follower present 
	.7 Auto speed mode 
	.8 Reverse indicator 
	.9 PID control active 
	.10 Over-temperature alarm 

	.7 There shall be available additional hardware input / output cards for incorporating alternate control signals including AC voltage logic inputs, PTC thermistor inputs and encoder feedback inputs. 
	.1 The AC Drive shall include an interface to allow for addition of optional communication cards.  The communication cards shall be available for the following protocols:  Modbus and Ethernet IP. 
	.1 Verify that the location is ready to receive work and the dimensions are as indicated. 
	.2 Do not install AC Drive until the building environment can be maintained with the service conditions required by the manufacturer.  
	.1 Before and during the installation, the AC Drive equipment shall be protected from site contaminants.  
	.1 AC drives shall be installed in the motor control centre as indicated.  Installation shall be in compliance with manufacturer’s instructions, drawings and recommendations. 
	.1 An on-site training course of 1 day shall be provided by a representative of the AC Drive supplier to plant and / or maintenance personnel.  
	.1 The supplier of AC Drive shall have a factory trained service representative in domestic residence within 300 km (average) of the job site.  The factory representative shall be trained in the maintenance and troubleshooting of the equipment as specified herein. 
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	.1 Unit dimensions, mass, installation instruction details and wiring configuration. 
	.2 Clamping voltage test data, in a graph form, for a Category B3 ringwave and a Category B3 combination wave, as defined by ANSI/IEEE C62.41 and tested in accordance with ANSI/IEEE C62.45. 
	.3 Insertion loss test data, in a graph form, over a frequency bandwidth from 0 to 100 MHz and tested in accordance with MIL-STD 220A. 
	.4 A nameplate showing the electrical ratings, including UL 1449 surge suppression ratings and the UL and CSA monograms, shall be permanently affixed to the unit. 
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	.1 ANSI C82.1, Electric Lamp Ballasts Line Frequency Flourescent Lamp Ballast. 
	.2 ANSI C82.4, Ballasts for High Intensity Discharge and Low Pressure Sodium Lamps. 
	.1 ANSI/IEEE C62.41, Surge Voltages in Low Voltage AC Power Circuits. 
	.1 Total input watts. 
	.2 5 plane candlepower summary. 
	.3 Polar plot candela distribution. 
	.4 Zonal lumen summary. 
	.5 Luminaire efficiency. 
	.6 CIE type. 
	.7 Coefficient of utilization. 
	.8 Lamp type and lumen rating in accordance with IESNA testing procedures. 
	.9 Lens and louvre type and finish. 
	.10 Spacing criterion. 
	.1 RFI/EMI suppression circuit to: FCC (CFR47) Part 18, sub part C, Class A and Part 15, sub part B, Class B. 
	.2 Totally encased and designed for 40C ambient temperature. 
	.3 Power factor: minimum 95 % with 95% of rated lamp lumens. 
	.4 Crest factor: 1.5 maximum current, 2.0 maximum voltage. 
	.5 Capacitor: thermally protected. 
	.6 Harmonics: 10 % maximum THD, including 49th. 
	.7 Operating frequency of electronic ballast: 21 khz minimum. 
	.8 Ballast Factor: greater than 0.90. 
	.9 Sound rated: Class A. 
	.10 Mounting: integral with luminaire. 
	.1 Rating: 60 Hz, voltage as indicated, for use with metal halide lamp, wattage as indicated. Where requested, provide circuitry for standby light to provide light for starting and restart. 
	.2 Totally encased and designed for 40C ambient temperature. 
	.3 Power factor: minimum 95 % with 95% of rated lamp lumens. 
	.4 Input voltage range: plus or minus 10% of nominal. 
	.5 Minimum starting temperature: minus 29 (C at 90% line voltage. 
	.6 Mounting: integral with luminaire. 
	.7 Crest factor: 1.8 maximum current, 2.0 maximum voltage. 
	.1 Rating: 60Hz, voltage as indicated, for use with high pressure sodium lamp, wattage as indicated. 
	.2 Totally encased and designed for 40C ambient temperature. 
	.3 Power factor: minimum 95 % with 95% of rated lamp lumens. 
	.4 Input voltage range: plus 10% to minus 10% of nominal. 
	.5 Minimum starting temperature: minus 34C at 90% line voltage. 
	.6 Mounting: integral with luminaire. 
	.7 Crest factor: 1.8 maximum current, 2.0 maximum voltage. 
	.1 Rating: 400 W, 347 V, HPS. 
	.2 Enclosed and gasketed weathertight high pressure sodium luminaire designed for outdoor pole mounting. 
	.3 Finish: baked enamel 
	.4 Housing: die cast aluminium 
	.5 Reflector: anodized aluminium 
	.6 Premium square area light with symmetric distribution 
	.7 Acceptable manufacturer shall be Lithonia KVE2 400S SYM 
	.1 9.14m height hinge pole. 
	.2 Baseplate minimum A-36 plate. 
	.3 Hand hole c/w cover and mounting hardware. 
	.4 Ground stud, 3 leveling shims, 2-piece bolt together base cover. 
	.5 4 anchor rods c/w nut and washer. Threaded portion shall be hot dip galvanized. 
	.6 Pole finish shall be galvanized power coated. 
	.7 Colour: Bronze. 
	.8 Top tenon suitable for two fixture mounting spaced 180 degrees. 
	.9 Acceptable manufacturer shall be West Coast Engineering No. 5SQP24 
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	.1 Materials and installation for emergency lighting systems. 
	.1 Section 26 05 21   Wires and Cables (0 1000 V). 
	.2 Section 26 05 34   Conduits, Conduit Fastenings and Conduit Fittings. 
	Canadian Standards Association (CSA International) 
	.1 CSA C22.2 No.141, Unit Equipment for Emergency Lighting. 
	.1 Submit shop drawings in accordance with E4.  Include: 
	.1 System components. 
	.2 Mounting method. 
	.3 Source of power. 
	.4 Special attachments. 

	.2 Include emergency lighting literature in electrical O&M manuals in accordance with Section 26 05 01 – Common Work Results – Electrical. 
	.1 Emergency lighting equipment: to CSA C22.2 No.141. 
	.2 Supply voltage: as indicated. 
	.3 Output voltage: 24 V dc. 
	.4 Operating time: 60 min or as indicated. 
	Battery: sealed, maintenance free. 
	.6 Charger: solid state, multi rate, voltage/current regulated, inverse temperature compensated, short circuit protected with regulated output of plus or minus 0.01V for plus or minus 10% input variations. 
	.7 Solid state transfer circuit. 
	.8 Low voltage disconnect: solid state, modular, operates at 80% battery output voltage. 
	.9 Signal lights: solid state. 
	.10 Lamp heads: remote, 345 degrees horizontal and 180 degrees vertical adjustment. Lamp type: quartz halogen 20 W. In battery rooms luminaires to be suitable for explosion-proof, corrosion-resistant installations. 
	.11 Cabinet: suitable for direct or shelf mounting to wall and c/w knockouts for conduit. Removable or hinged front panel for easy access to batteries. 
	.12 Finish: white. 
	Auxiliary equipment: 
	.1 Test switch. 
	.2 Shelf or mounting bracket. 
	.3 Cord and plug connection for AC. 

	.1 Conduit: in accordance with Section 26 05 34   Conduits, Conduit Fastenings and Conduit Fittings. 
	.2 Conductors: in accordance with Section 26 05 21   Wires and Cables 0 1000 V, sized in accordance with manufacturer's recommendations. 
	.1 Install unit equipment and remote mounted fixtures. 
	.2 Direct heads. 
	Connect exit lights to unit equipment. 
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	.1 Canadian Standards Association (CSA) 
	.1 CSA C22.2 No.141, Unit Equipment for Emergency Lighting. 
	.2 CSA C860, Performance of Internally Lighted Exit Signs. 
	.2 National Fire Protection Association (NFPA) requirements 
	.1 Submit shop drawings in accordance with E4.  Product data sheets for exit lights to include: 
	.1 Performance criteria. 
	.2 Physical size / dimension drawings 
	.3 Equipment finish. 

	.2 Include exit signs literature in electrical O&M manuals in accordance with Section 26 05 01 – Common Work Results – Electrical.  Manufacturer’s Instructions to indicate special handling criteria, installation sequence, cleaning and maintenance procedures. 
	Exit lights: to CSA C22.2 No.141 and CSA C860, packaged in accordance with the Canadian Code for Preferred Packaging guidelines. 
	.2 Housing: extruded aluminum housing, brush aluminum finish. 
	.3 Face and back plates: extruded aluminum. 
	.4 Lamps: LED. 
	.5 Operation: designed for 100,000 hours of continuous operation without relamping. 
	Letters: 150 mm high x 19 mm, with 13 mm thick stroke, red on aluminum face, reading EXIT. 
	.7 Downlight: translucent acrylic in bottom of unit. 
	.8 Face plate to remain captive for relamping. 
	.1 Install exit lights. 
	.2 Connect fixtures to exit light and emergency circuits. 
	.3 Ensure that exit light circuit breaker is locked in on position. 
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	.1 Card readers. 
	.2 Proximity sensors. 
	.3 Message displays. 
	.4 Industrial computers. 
	.5 Fibre optic multiplexers. 
	.6 DCS system remote I/O. 
	.7 Wiring. 
	.8 Accessory software. 
	.1 Section 28 23 00 – Video Surveillance 
	.1 Underwriters' Laboratories (UL) 
	.1 UL 294, Standard for Safety for Access Control System Units. 
	.2 National Building Code (NBC) with Manitoba Amendments. 
	Design security access system using company specializing in security access systems. 
	Design access control systems to meet safety requirements specified in accordance with UL 294 and NBC, including Manitoba amendments. 
	.3 Design system to provide ease of operation, servicing, maintenance, testing and expansion of additional services. 
	.4 Door activation units 
	.1 Fully function with OEM supplied door controls and hardware to activate system in routine and emergency conditions. 

	.5 Control Panel 
	.1 Fully compatible, compliment and operate door magnets provided by door manufacturer of system or OEM supplied door operating hardware. 
	.2 Complete with push button to release and secure each door. 
	.3 Fully function within supplied electrical supervision circuits as specified. 

	.1 Product Data: Submit manufacturer's printed product literature, specifications and datasheet in accordance with Section 26 05 01 – Common Work Results - Electrical. 
	.1 Submit shop drawings, including: 
	.1 Functional description of equipment. 
	.2 Technical data for all devices. 
	.3 Device location plans and cable lists. 
	.4 Devices mounting location detail drawings. 
	.5 Typical devices connection detail drawings. 

	.2 Instructions: Submit manufacturer's installation instructions. 
	Manufacturer's Field Services: Submit copies of manufacturer's field reports. 

	.2 Maintenance Data: Submit maintenance data for incorporation into manual specified in Section 26 05 01 – Common Work Results - Electrical. 
	.1 Include: 
	.1 System configuration and equipment physical layout. 
	.2 Functional description of equipment. 
	.3 Instructions for operation of equipment. 
	.4 Illustrations and diagrams to supplement procedures. 
	.5 Operation instructions provided by manufacturer. 
	.6 Cleaning instructions. 


	.1 Provide card readers (RFID) complete with the following features: 
	.1 Long read range distance (up to 45 centimeters). 
	.2 Auto tuning. 
	.3 Reads all HID iCLASS and ISO15693 compatible (CSN) credentials 
	.4 13.56 MHz technology platform compatible with existing City of Winnipeg 125 KHz readers. 
	.5 UL94 Polycarbonate material, IP55 rated 
	.6 12-24 VDC power supply 
	.7 -30º to 65º C operating temperature 
	.8 UL294/cUL (US), FCC Certification (US), IC (Canada). 
	.9 Acceptable manufacturer shall be HID iClass R90. 

	.1 Provide proximity sensors as indicated.  Specific make and model number to be confirmed. 
	.1 Provide message displays as indicated.  Displays shall have the following features: 
	.1 15” sunlight readable VESA mount LCD screen. 
	.2 NEMA 4X rated 316 stainless steel enclosure. 
	.3 Rugged extruded aluminum chassis 
	.4 XGA display 
	.5 1500 nits brightness, low-power, high reliability solid state LED backlighting 
	.6 Resistive touch screen 
	.7 Built-in heater to allow for operating temperature range of -40oC to 60oC. 
	.8 Acceptable manufacturer shall be VarTech Systems Model #VT150VSHB-201-1-RS-JB. 

	.1 Provide industrial computers as indicated.  Specific make and model number to be confirmed. 
	.1 Provide fibre optic multiplexers as indicated.  Specific make and model number to be confirmed. 
	.1 Provide DCS system remote I/O as indicated.  Remote I/O shall have the following features: 
	.1 Acceptable manufacturer shall be ABB Model #S800. 

	.1 Compliance: Comply with manufacturer's written data, including product technical bulletins, product catalog installation instructions, product carton installation instructions, and datasheet. 
	.1 Install components in accordance with manufacturer's written installation instructions to locations, heights and surfaces shown on reviewed shop drawings. 
	.2 Install components secure to walls, ceilings or other substrates. 
	.3 Install required boxes in inconspicuous accessible locations. 
	.4 Conceal conduit and wiring. 
	Manufacturer's Services: 
	.1 Have manufacturer of products, supplied under this Section, review Work involved in the handling, installation/application, protection and cleaning, of its products and submit written reports, in acceptable format, to verify compliance of Work with Contract. 
	.2 Manufacturer's Field Services: 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. 

	.1 Perform verification inspections and test in the presence of Contract Adminisrtator. 
	.1 Provide all necessary tools, ladders and equipment. 
	.2 Ensure appropriate subcontractors, and manufacturer's representatives [and security specialists] are present for verification. 

	.2 Pretesting Procedure 
	.1 Verify (utilizing an approved spectrum analyzer and test equipment) that System is fully operational and meets all System performance requirements of this specification. 
	.2 Measure and record, control (and/or voice) carrier levels of every System channel at each of following points in the system: 
	.1 Door located actuating devices. 
	.2 Door control panel functions. 
	.3 Electronic supervisory control units inputs and outputs. 
	.4 Distribution system input and output. 


	.3 Performance testing 
	.1 Test procedure: perform test on a "go no go" basis. 
	.1 Make only operator adjustments required to show proof of performance. 
	.2 Test to demonstrate and verify that installed System complies with installation and technical requirements of this specification under operating conditions. 


	.4 Visual verification: Objective is to assess quality of installation and assembly and overall appearance to ensure compliance with Contract Documents. Visual inspection to include: 
	.1 Sturdiness of equipment fastening. 
	.2 Non existence of installation related damages. 
	.3 Compliance of device locations with reviewed shop drawings. 
	.4 Compatibility of equipment installation with physical environment. 
	.5 Inclusion of all accessories. 
	.6 Device and cabling identification. 
	.7 Application and location of ULC approval decals. 

	.5 Technical verification: Purpose to ensure that all systems and devices are properly installed and free of defects and damage. Technical verification includes: 
	.1 Validate sensitivity of readers and applicability and application of cards. 
	.2 Connecting joints and equipment fastening. 
	.3 Compliance with manufacturer's specification, product literature and installation instructions. 

	.6 Operational verification: Purpose to ensure that devices and systems' performance meet or exceed established functional requirements. Operational verification includes: 
	.1 Operation of each device individually and within its environment. 
	.2 Operation of each device in relation with programmable schedule and or/specific functions. 

	.1 Remove protective coverings from accessories and components. 
	.2 Adjust all components for correct function. 
	.3 Clean housings and system components, free from marks, packing tape, and finger prints, in accordance with manufacturer's written cleaning recommendations. 
	.4 Clean all components free from dirt and fingerprints. 
	 


	282300.doc
	.1 Video cameras. 
	.1 Section 26 50 00 – Lighting 
	.2 Section 28 13 00 – Access Control 
	.1 Canadian Standards Association (CSA International) 
	.1 CSA C22.1, Canadian Electrical Code, Part 1 Safety Standard for Electrical Installations. 
	.2 CAN/CSA C22.3 No.1, Overhead Systems. 
	.2 Underwriters Laboratories of Canada (ULC) 
	.1 ULC S317, Installation and Classification of Closed Circuit Video Equipment (CCVC) Systems for Institutional and Commercial Security Systems. 

	.1 CCTV: Closed Circuit Television. 
	.2 CCVC: Closed Circuit Video. 
	.3 CCD: Charge Coupled Device. 
	.4 FOV: Field of View. 
	.1 Support: Camera functions such as pan/tilt and zoom fully supported by CCTV system. 
	.1 Provide operator with ability to control all camera functions. 

	.2 Alarm point monitoring : System capable, upon alarm recognition, of switching CCTV cameras associated with alarm point. 
	.3 Switching: 
	.1 Provision to switch any camera in system to any monitor in system manually or automatically. 
	.2 Provision to switch system video recorders to selective monitor outputs in system. 

	.4 Control: Provision for any camera equipped with pan, tilt, and/or motorized zoom lens: 
	.1 Manually control pan, tilt and lens functions. 
	.2 Set pan and tilt home position. 
	.3 Set and clear movement limits of pan and tilt mechanism. 
	.4 Adjust motorized zoom lens. 

	.5 Enter and edit CCTV programs and save them for future use. 
	.6 Set dwell time for viewing of any camera picture. 
	.7 Define sequence for viewing cameras on each monitor. 
	.8 Bypass cameras in system during sequencing to monitor. 
	.9 Provide ability to display stored 'video image' of cardholder, and switch real time camera to card reader location for specific card usage. 
	.10 Overall control of CCTV provided through software control, which provides complete integration of security components. 
	.11 Environment: Design video components and systems to operate with all specified requirements under following ambient temperatures: 
	.1 Indoor installations: 
	.1 Temperature: 0oC to 30oC. 
	.2 Humidity: 10 to 90%. 

	.2 Outdoor installations: 
	.1 Temperature:  40oC to 60oC. 
	.2 Humidity: 10 to 100%. 


	.1 Shop Drawings: Submit in accordance with Section 26 05 01 – Common Work Results - Electrical.  Shop drawings to indicate project layout, camera locations, point to point diagrams, cable schematics, risers, mounting details and identification labeling scheme including: 
	.1 Functional description of equipment. 
	.2 Technical data sheets of all devices. 
	.3 Device location plans and cable lists. 
	.4 Video camera surveillance chart. 
	.5 Video interconnection detail drawings. 

	Maintenance Data: Submit maintenance data for incorporation into manual specified in Section 26 05 01 – Common Work Results - Electrical. Include following: 
	.1 System configuration and equipment physical layout. 
	.2 Functional description of equipment. 
	.3 Instructions on operation, adjustment and cleaning. 
	.4 Illustrations and diagrams to supplement procedures. 
	.5 Manufacturer's operation instructions 

	.1 Video Camera Characteristics: 
	.1 35X zoom lens. 
	.2 High resolution sony image sensor with day/night image capabilities, wide dynamic image sensor range. 
	.3 Complete speed dome to come with clear lower shroud, internal built-in heater and blower modules. 
	.4 Environment: Outdoor. 
	.5 Each speed dome to come with 99 programmable preset locations and 8 autotours, all programmable from joystick controller unit. 
	.6 Wall mounting bracket and 28 VAC, 4 amp fused power supply. 
	.7 Pan tilt zoom (PTZ). 
	.8 Approved manufacturer: Vicon Industries Model #SVFT-W35 to match existing. 

	.2 Video Handling 
	Head end equipment to be installed in the Hauled Wastewater Buildings as indicated. 
	.2 Sequential Switcher: desk mounted. 
	.3 Performance attributes: 
	.1 Sequential switcher: 480 mm (19") rack mounted, with each video input selectable, from front panel, for continuous viewing, sequencing or for removal from the sequencing cycle. 
	.2 Sequential switching: Silent in operation and occur during picture vertical interval. 
	.3 Switcher: Automatically and sequentially switch video inputs to one monitor output (output #1). 
	.4 Sequential switcher's second video output (output #2) to automatically display alarmed camera input or manually selected camera input. This unit can be consolidated with the Digital Control System. 
	.5 Switcher position number: To coincide with camera display number. 

	.4 Technical Characteristics 
	.1 Impedance: 75 Ohms UNBAL. 
	.2 Input: 1 V pp +/  0.1 V pp (one for each signal, plus spares). 
	.3 Output: Two, 1.0 V pp. 
	.4 Frequency response: Zero to 6.0 mHz + 0.5 dB. 
	.5 Sequencing speed: Variable, 1.0 to 45 SEC. 

	Multiplexer: Support groups of 4, 8 or 16 cameras. 
	.1 Features: 
	.1 Permit multi screen display of live camera images as they are being recorded. 
	.2 Video loss detection. 
	.3 Video motion detection. 
	.4 Security lock. 
	.5 Call monitor output. 
	.6 Multi display formats e.g.: 4x4, 3x3, 2x2 etc. 

	.2 Multi screen display: Permit screen to split to show 1, 4, 7, 10, 13 or 16 images at same time. 
	.3 Live on playback and play back live: Permit live camera images while monitoring so that VCR image can be shown on screen at same time. 
	.1 Permit live camera image to be shown during VCR playback. 

	.4 Auto sequential switching: Permit switching between cameras one field at a time to allow smooth flowing of multi screen displays. 
	.5 Electronic image functions: Permit capability to zoom or freeze images from live and recorded sources. 
	.6 Camera title indicator: Permit a 32 character title to be accorded to each channel. 
	.7 I.D./time date generator: Provide as built in calendar function with capability to display time and date on monitor or not, and in recording or playback mode. 
	.8 On screen setup menus: Provide on screen menus and accessible push buttons permitting quick and easy setup and operation. 

	Digital control system, multiple station 
	.1 Performance attributes: 
	.1 Multiple station digital control system: Solid state, 480 mm (19") rack mounted and provide remote control of multiple camera, pan and tilt units, lenses and auxiliary functions, as specified. 
	.2 Designed to select each camera station individually and provide full remote control of all functions at that camera station. 
	.3 Operate in conjunction with homing video switcher to automatically assume control of camera that has been "homed" in on. 
	.4 Capable of being consolidated with the Sequential Switcher. 

	.2 Control functions required 
	.1 Power: On and off. 
	.2 Station select: Individual station (labeled). 
	.3 Pan and tilt: Left to right and up and down. 
	.4 Focus: Near, far. 
	.5 Zoom: In, out. 



	Recording: digital recording, minimum 30 day real time event driven recording capacity. 
	.1 Features: 
	.1 Playback control: Jog and shuttle. 
	.2 Alarm recording: 
	.1 Alarm recording: Provide system with capability to switch to alarm recording when an externally connected alarm sensor is triggered and begin to record situation that triggered alarm. 
	.2 Alarm display: Equip unit to flash AL on screen during alarm recording and display number of alarms. 

	.3 I.D./time and date generator: Provide built in microprocessor equipped with calendar capable of setting internal timer, display current time and manage other clock related functions on monitor and on digital display. 


	.4 Camera Housings 
	Domes: Outdoor. 
	.2 Outdoor: Equipped with heater/blower. 

	Transmission Methods: Fiber Optics. 
	.1 Power supply: Custom designed for all cameras requiring 28 VAC power, locate inside equipment cabinet; fused (each input and output); capable of providing correct voltage to overcome real and circulated system power loss for cameras and to provide future expansion of 25%.  
	.1 Metal, sized to handle all system conduit interconnections with appropriate expansion. 
	.1 Compliance: Comply with manufacturer's written data, including product technical bulletins, product catalog installation instructions, product carton installation instructions, and datasheet. 
	.1 Install surveillance cameras on lighting fixture poles as indicated (Refer to Section 26 50 00). 
	.2 Install video surveillance equipment and components in accordance with ULC S317. 
	.3 Install cable, boxes, mounting hardware, brackets, video cameras and system components in accordance with manufacturer's written installation instructions. 
	.4 Install components secure, properly aligned and in locations shown on reviewed shop drawings. 
	.5 Connect cameras to cabling in accordance with installation instructions. 
	.6 Install ULC labels where required. 
	Manufacturer's Services: 
	.1 Have manufacturer of products, supplied under this Section, review Work involved in the handling, installation/application, protection and cleaning, of its products and submit written reports, in acceptable format, to verify compliance of Work with Contract. 

	.1 Perform verification inspections and test in the presence of Contract Adminisrtator. 
	.1 Provide all necessary tools, ladders and equipment. 
	.2 Ensure appropriate subcontractors, and manufacturer's representatives are present for verification. 

	.2 Visual verification: Objective is to assess quality of installation and assembly and overall appearance to ensure compliance with Contract Documents. Visual inspection to include: 
	.1 Sturdiness of equipment fastening. 
	.2 Non existence of installation related damages. 
	.3 Compliance of device locations with reviewed shop drawings. 
	.4 Compatibility of equipment installation with physical environment. 
	.5 Inclusion of all accessories. 
	.6 Device and cabling identification. 
	.7 Application and location of ULC approval decals. 

	.3 Technical verification: Purpose to ensure that all systems and devices are properly installed and free of defects and damage. Technical verification includes: 
	.1 Measurements of tension and power. 
	.2 Connecting joints and equipment fastening. 
	.3 Measurements of signals (dB, lux, baud rate, etc). 
	.4 Compliance with manufacturer's specification, product literature and installation instructions. 

	.4 Operational verification: Purpose to ensure that devices and systems' performance meet or exceed established functional requirements. Operational verification includes: 
	.1 Operation of each device individually and within its environment. 
	.2 Operation of each device in relation with programmable schedule and or/specific functions. 
	.3 Operation control of camera lens, pan, tilt and zoom. 
	.4 Switching of camera to any monitor. 
	.5 Switching of system video recorder to selective monitor. 
	.6 Set dwell times. 
	.7 Demonstrate: 
	.1 Sequence viewing of cameras on each monitor. 
	.2 Bypass capability. 
	.3 Display of stored image to cardholder. 


	.1 Remove protective coverings from cameras and components. 
	.2 Adjust cameras for correct function. 
	.3 Clean camera housing, system components and lens, free from marks, packing tape, and finger prints, in accordance with manufacturer's written cleaning recommendations. 
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	.1 This section specifies the General Provisions for the supply, delivery, installation, calibration and commissioning of the process control and instrumentation system, including all control and graphic panels, as specified herein and  /or detailed on the drawings. 
	.2 It is the intention of these specifications and drawings, to provide for a complete and fully operating control and instrumentation system, with facilities and services to meet the requirements described herein, and in complete accord with applicable codes and ordinances.  The specifications do not purport to cover details entering into the design of the system which shall be the responsibility of the Contractor. 
	.3 The work to be done shall include the provision of all labour, materials, tools and equipment as well as the application of a competent knowledge of construction, whether or not directly specified or shown on the plans, required for the installation testing and placing into service the complete control and instrumentation system, except when it is specifically mentioned that certain materials and/or labour are not part of the contract. 
	.4 These specifications shall apply to and govern all trades doing control and instrumentation work and shall be read in conjunction with and form a part of the general specifications of the project. 
	.5 The Control and Instrumentation work includes but is not limited to the following: 
	.1 Control panels 
	.2 Primary Elements for flow, level, pressure, temperature, etc. 
	.3 Indicators and annunciators 
	.4 Control Wiring and conduit 
	.5 Existing DCS system tie-in. 
	.1 Section 01 – General Requirements 
	.2 Section 44 – Process Mechanical 
	.3 The following Sections are included in Process Control and Instrumentation: 
	.1 Section 40 14 00 – Control Panels 
	.2 Section 40 31 01 - Instrumentation 

	.1 All equipment shall be manufactured by experienced manufacturers who can demonstrate in-use records for all equipment offered. 
	.2 Requests for approval of alternative suppliers shall be submitted to the Contract Administrator.  Refer to Section 26 05 01 - Common Work Results - Electrical. 
	.3 The majority of equipment shall be supplied by a single manufacturer, particularly where aesthetics are of concern, such as in panels. 
	.1 The work shall comply with the requirements of the current edition of the Canadian Electrical Code, Part 1, and the regulations of the Manitoba Government, Department of Labour, Electrical Protection Branch. 
	.2 Obtain the required construction permits, arrange for inspections and supply the Contract Administrator with approval certificates pertaining thereto including a certificate of final inspection 
	.1 Unless otherwise specified, equipment shall conform to appropriate standards and recommendations of: 
	.1 The American Society of Mechanical Engineers, hereinafter referred to as ASME Standards. 
	.2 The Instrument Society of America, hereinafter referred to as ISA. 
	.3 The Canadian Standards Association, hereinafter referred to as CSA. 

	.2 All equipment shall be metric - SI Standard. 
	.1 Submit operation manuals in accordance with Section 26 05 01 - Common Work Results - Electrical. 
	.1 Submit shop drawings in accordance with E4. 
	.1 All materials shall be new and the best of their respective kind. 
	.2 All materials shall bear the approval of the Canadian Standards Association (CSA). 
	.3 All materials shall be suitable for full operation within specified environments. 
	.4 See subsequent clauses for specific equipment and instrument specifications. 
	.1 Provide all necessary power supplies for controls and instruments. 
	.2 Power wiring to field devices shall be #12 AWG. 
	.1 Unless specified otherwise, all conductors for control wiring shall be copper with RW90, X-link insulation, 300 volts. 
	.2 Neutral conductors shall be white, grounding conductors shall be green, DC conductors shall be blue and AC conductors shall be red. 
	.3 Instrumentation wiring for analog signals shall be individually shielded - multipair cable #16 AWG (7x16) tinned copper. 
	.4 Control wiring for level and pressure switches shall be #14 THHN Black. 
	.5 Where dimensional details are required work with the applicable structural and architectural drawings. 
	.6 The Contractor is responsible for correcting any work completed contrary to the intent of the drawings and specification and shall bear all costs for correcting same.. 
	.1 Supply and install all conduit, wiring, control and instrumentation cables for the control, instrumentation and low line voltage control for building services. 
	.2 Conduit and wiring for power, lighting, miscellaneous electrical systems and power supplies to control instrumentation and building service panels including other components requiring line voltage power supply shall be supplied and installed as specified in Section 26. 
	.1 Install and interconnect all process control system equipment. 
	.2 Install all equipment in accordance with the manufacturer’s recommendations and in a manner that will ensure satisfactory operation upon completion. 
	.3 Provide all labour and all necessary equipment including timbers, scaffolding, tools and rigging materials for installation of the equipment. 
	.4 Contractor shall be responsible for coordinating all mechanical, electrical and other works for the equipment being installed. 
	.5 Installation shall meet the minimum standards set forth by Standards and Practices for Instrumentation, Tenth Edition - 1989. 
	.6 Use trained personnel to install systems and controls as per approved shop drawings and in accordance with manufacturer's recommendations. 
	.7 Follow building lines with all piping and electrical wiring runs.  Utilize proper separation and wiring techniques. 
	.8 The in-line mechanical installation of certain items specified to be supplied in this section are specified to be installed in Section 40 - Process Mechanical. 
	.1 Thoroughly test all control equipment, components, and systems for proper operation and report in writing to the satisfaction of the Contract Administrator. 
	.2 Tests shall include: 
	.1 Complete operational test including interlocks, functions, features, options, etc., for all instrumentation, PLC, and computer system control operations. 
	.2 Operation of alarm initiating devices. 
	.3 Calibration of all instruments. 

	.3 Supply all necessary test equipment and personnel to completely test the entire instrumentation and process control system. 
	.1 Perform all panel start-up and commissioning in accordance with Section 26 05 01. 
	.2 Upon completion of the installation, the Contractor shall be responsible for testing to determine correct system operation and sequences as intended in the Contract Documents.  Process Instruments such as flow, level, pressure transmitters, etc., shall be checked for operation prior to process start-up, by manipulating operating controls like set points, auto-manual selectors, etc.  Status and alarm contacts to be checked by manipulation or jumpering at the sensing element. 
	.3 Results of tests are to be logged by the Contractor and submitted to the Contract Administrator.  Any apparent defects shall be reported and corrected. 
	.4 When preliminary checks have been completed and process equipment is operating or ready to operate, individual systems shall be calibrated in accordance with the latest ISA recommendation.  After calibrations the system shall be placed in operation in conjunction with the Contract Administrator and designated operating personnel. 
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	.1 Control equipment to CSA C22.2 No. 14-M1987 
	.1 Submit shop drawings in accordance with E4. Include: 
	.1 Panel layout and mounting information. 
	.2 Schematic wiring diagrams. 
	.3 Component shop drawings. 
	.2 Include control panel literature in electrical O&M manuals in accordance with Section 26 05 01 – Common Work Results – Electrical. 
	All enclosures and devices shall be rated EEMAC 12 in ordinary environments or EEMAC 3R outdoor environments, EEMAC 4X in corrosive environments, unless otherwise noted. 
	Heavy-duty oiltight, operator flush, black, with 1-NO and 1-NC contacts rated at 10 A, 120 VAC, labels as indicated.  Stop pushbuttons coloured red, provision for padlocking in depressed position. 
	.2 Acceptable manufacturer shall be Telmecanique, Allen-Bradley. 
	Heavy duty, push to test LED type 
	.2 Lens colours: Red for running, Green for off, Amber for alarm 
	.3 Supply voltage:  120 V (ac) 
	.4 Labels as specified in Section 26 05 01 – Common Work Results – Electrical  
	.5 Acceptable manufacturer shall be Telmecanique, Allen-Bradley. 
	2 or 3 position as required, labelled as indicated heavy duty oiltight, operators as indicated, contact arrangement as indicated, rated 120 V (ac), 10 A. 
	.2 Acceptable manufacturer shall be Telemecanique, Allen-Bradley 
	Supply the control panels in accordance with the general arrangement and dimensions indicated on the appropriate drawings.  Panels must be complete with all instruments, meters, switches, indication lights, relays, etc., as specified herein or as indicated. 
	.2 Provide removable lamacoid nameplates having letters not smaller than 6 mm to identify equipment. 
	Minimum EEMAC 12 construction for all panels unless otherwise specified. 
	.2 Unless otherwise specified fabricate floor mounted panels, indicated, of high grade, cold rolled smooth sheet metal steel no thinner than 3 mm thick with all doors and edges neatly turned and finished smoothly.  Visible welding seams will not be accepted. 
	.3 Construct rigid panels and racks with an angle iron or channel supporting frame, suitably braced and stiffened to prevent any deformation during shipping or installation, and provide a surface free from dents, warping or other deformation.  Provide a four-sided channel iron mounting base with front recess. 
	.4 Provide flush fitting, gasketted doors hung on piano type hinges with three point latches and locking-type handles (CSA Type 12 construction). 
	.5 Provide pans and rails for mounting terminal blocks, relays, wiring and other necessary devices. 
	.6 Use rear connected fittings to hold equipment and instrument cases on the panel, but where not possible; any front fixing required shall be only by means of chrome-plated, brass or stainless steel machine screws. 
	.7 Panel surfaces shall be thoroughly cleaned and degreased before painting.  One primer coat shall be covered by two finished paint coats. 
	.8 The surface finish shall be free of runs, drops, ridges, waves and laps.  The paints shall be applied in such manner as to provide an even film covering corners and crevices.  The interior finish shall be white and the exterior finished will be selected after award of the contract. 
	.9 Panel Accessories: a metal pocket, 250 mm wide x 150 mm high x 25 mm deep, to hold pertinent drawings and manuals on the lower half of the inside door. 
	Provide an individual switch for disconnection and a fuse for isolation of all panel mounted instruments requiring a 120-volt supply. 
	.2 Make all wiring connections in the shop from the equipment mounted on the panel to numbered terminal blocks conveniently located in the panel, including the power supply for all instruments.  Conductors shall be extra flexible stranded copper of gauges sufficient to carry the required currents, and shall in no case be smaller than #16 AWG extra flexible. 
	.3 Wire connections to all relays and instruments shall be made using easily removable good quality mechanical clips. 
	.4 Identify all wiring by means of plastic slip-on type markers.  Install all wiring neatly and laced or bunched into cable form using plastic wire clips, and where practical, contained in plastic wiring channels with covers. 
	.5 Provide Weidmuller terminal blocks #SAK 2.5, T7 Carrier & EK 2.5N Grounding, tubular clamp, 300 V, complete with track.  Each terminal shall be clearly indelibly marked with the wire number connection to it.  Each field connecting conductor shall be served by one terminal.  Provide 20% spare unit terminals, with a minimum of two spare terminals.  Provide all necessary terminal block accessories such as manufactured jumpers and marking tape. 
	.6 Mount all internally mounted equipment on a hinged sub-chassis or mount on a rack and arrange for ease of access and removal when necessary. 
	.7 Arrange all terminal blocks in the panel in groups such that all low level signals such as 4-20 mA DC are located in one area, followed by contact closure type signals (limit switches, etc.), that do not subsequently energize starters, etc. but are for status indication, and the remainder that contain powered circuits, 120 volt, 50 Hz, are to be arranged in such a manner and location so as to prevent interference into the low level signal. 
	.8 Submit proposed terminal block layout and identification scheme for review prior to manufacture. 
	.9 Provide suitable spaces around the terminal blocks for incoming and outgoing conductors or cable assemblies. 
	.10 Provide plastic cable troughs equal to Panduit complete with snap-on covers for containing the cables.  Cables are not to be bunched and tied, but laid in. 
	Panel assembly, subcomponents and all internal components shall be CSA approved. Cabinet construction shall be performed by an established panel manufacturer who shall comply with all building codes, factory, and Department of Labour regulations and has CSA approval as manufacturer for all components of the work including control panels, MCCs, service entrance, etc.  Local approvals for panel construction including CSA will not be accepted. 
	.2 Panel manufacturer shall have successfully completed a minimum of five (5) water and / or sewage treatment plant projects of a similar scope and complexity in the past 24 months. 
	.3 Panel manufacturer shall have full CSA approval as manufacturer for all components of the work (e.g. panels, MCC, service entrance, etc.). 
	.4 Acceptable panel manufacturer shall be Celco Controls, Manco Control Systems Inc. 
	.1 Hauled Wastewater Building Control Panel shall be as indicated on the drawings, complete with the following: 
	.1 EEMAC 12 rated wall mounted enclosure, 12 gauge, hinged lockable doors 
	.2 20A, 1P, 120V main disconnect switch 
	.3 Lamacoid identification nameplates on all components 
	.4 Terminal strips (identified) for all wiring 
	.5 Control relays, OMRON MK3 PN-5S c/w PF-113A-E bases  
	.6 Panel finish shall be white epoxy paint for interior and ASA 61 light grey enamel for exterior 
	.7 Acceptable panel manufacturer shall be as specified in Section 2.8. 

	1. Leachate Building Control Panel shall be installed as indicated complete with the following features: 
	.1 EEMAC 12 rated wall mounted enclosure, 12 gauge, hinged lockable doors 
	.2 20A, 1P, 120V main disconnect switch 
	.3 Lamacoid identification nameplates on all components 
	.4 Terminal strips (identified) for all wiring 
	.5 Control relays, OMRON MK3 PN-5S c/w PF-113A-E bases  
	.6 Push-to-test L.E.D. type pilot lights, selector switches, push buttons 
	.7 Panel finish shall be white epoxy paint for interior and ASA 61 light grey enamel for exterior 
	.8 Acceptable panel manufacturer shall be as specified in Section 2.8. 
	 

	1. Digester Building Control Panel shall be installed as indicated complete with the following features: 
	.1 EEMAC 12 rated wall mounted enclosure, 12 gauge, hinged lockable doors 
	.2 20A, 1P, 120V main disconnect switch 
	.3 Lamacoid identification nameplates on all components 
	.4 Terminal strips (identified) for all wiring 
	.5 Control relays, OMRON MK3 PN-5S c/w PF-113A-E bases  
	.6 Push-to-test L.E.D. type pilot lights, selector switches, push buttons 
	.7 Panel finish shall be white epoxy paint for interior and ASA 61 light grey enamel for exterior 
	.8 Acceptable panel manufacturer shall be as specified in Section 2.8. 

	.1 Hydronic System Motor Panels in NEWPCC Hauled Wastewater Building, NEWPCC Leachate Building and SEWPCC Hauled Wastewater Building shall be installed as indicated complete with the following features: 
	.1 EEMAC 12 rated wall mounted enclosure, 12 gauge, hinged lockable doors 
	.2 15, 3P, 600V main disconnect switch 
	.3 Lamacoid identification nameplates on all components 
	.4 Terminal strips (identified) for all wiring 
	.5 FVNR starters for the following motors: 
	.1 Boiler Pump P-1a, ¾ HP 
	.2 Boiler Pump P-1b, ¾ HP 
	.3 Pad Loop Pump P-2, ¾ HP 

	.6 Control relays, OMRON MK3 PN-5S c/w PF-113A-E bases  
	.7 Push-to-test L.E.D. type pilot lights, selector switches, push buttons 
	.8 Circuit breakers, as required 
	.9 600V:120V control transformer 
	.10 120V:24V control transformer 
	.11 Panel finish shall be white epoxy paint for interior and ASA 61 light grey enamel for exterior 

	.2 Acceptable panel manufacturer shall be as specified in Section 2.8. 
	 

	.1 As specified in Section 26 24 19. 
	.1 Install pushbutton stations, control and relay panels, control devices as indicated and interconnect as indicated. 
	.1 Depending upon magnitude and complexity, divide control system into convenient sections, energize one section at a time and check out operation of section. 
	.2 Upon completion of sectional test, undertake group testing. 
	.3 Check out complete system for operational sequencing. 
	.4 Submit one copy of test results to the Contract Administrator. 
	.1 Perform all panel start-up and commissioning in accordance with Section 26 05 01. 
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	.1 This section specifies the supply installation, field testing, and placing into operation of flow, pressure, temperature, level turbidity, and other instruments of control and instrumentation. 
	.1 Section 26 05 01 – Common Work Results – Electrical 
	.2 Section 40 14 00 – Control Panels 
	.3 Section 44 - Process 
	.1 Submit shop drawings in accordance with E4.  Product data sheets to include: 
	.1 Component electrical characteristics. 
	.2 Performance criteria. 
	.3 Physical size and limitations. 
	.2 Include instruments literature in electrical O&M manuals in accordance with Section 26 05 01 – Common Work Results – Electrical.  Manufacturer’s Instructions to indicate special handling criteria, installation sequence, cleaning and maintenance procedures. 
	Provide each instrument with mechanisms that are corrosion resistant. 
	.2 Provide each instrument with mechanisms enclosed in a dustproof and a moistureproof case. 
	.3 Provide all indicator and gauge dials finished in permanent white with black graduations and figures. 
	.4 Potentiomeric signals shall have a "live" zero or positive minimum value in the signal range. 
	.5 Each component shall be carefully selected and designed for a long lifetime with ample margin to withstand transient and other surge voltages, which may occur in the circuits from any source in the power supply. 
	Each component and composite instrument shall be suitable for the location and installation position at the attitude designated on the drawings, e.g., horizontal, vertical or sloped position. 
	.7 The Contractor shall provide all power supplies.  Provide each instrument having a 120 volt supply with a receptacle and plug assembly.  Receptacles and plug to be of "twist-lok," type. 
	.8 Provide each instrument with a circuit breaker. 
	.9 All control panel mounted instruments shall be suitable for flush mounting and shall be furnished with bezel. 
	.10 Unless otherwise indicated or specified, all signals shall be of the 4-20 mA DC type.  This applies to both transmitting and receiving instruments. 
	.11 All materials shall conform to the standards of the Canadian Standards Association (CSA). 
	.12 Instrumentation Data Sheets are included in this Section. 
	Provide one (1) ultrasonic level sensing system suitable for wastewater applications to monitor levels in the following chambers: 
	.1 Hauled Wastewater Building Storage Tanks (2 heads) (NEWPCC and SEWPCC) 
	.2 Leachate Building Storage Tanks (2 heads) 
	.3 Digester Building Storage Tank (1 heads) 

	.2 Surface mounted continuous level monitoring device to provide two (2) 4-20 mA signal proportional to storage tank levels. 
	.3 Power input: 120 VAC 
	.4 Power output:  4-20 mADC and digital communication.  Signal to be input to DCS. 
	.5 Range:  confirm with Contract Administrator prior to shipment. 
	.6 Chemical resistant polyester/polycarbonate alloy surface mounted EEMAC 4X rated enclosure complete with LCD and bar graph display. 
	.7 Remote level sensing transducer heads complete with built-in temperature compensation and submersible transducer shield.  Supply necessary length of transducer cable between transducer and panel mounted transmitter. 
	.8 Acceptable manufacturer shall be Siemens MultiRanger 100. 
	Provide eight (8) magnetic flow meters suitable for wastewater applications as follows: 
	.1 NEWPCC Hauled Wastewater Building flow lines 1 and 2. 
	.2 NEWPCC Leachate Building flow lines 1 and 2. 
	.3 NEWPCC Digester Building flow line to Headworks and flow line to drain 
	.4 SEWPCC Hauled Wastewater Building flow lines 1 and 2 

	.2 Magmeters to have following characteristics: 
	.1 CSA Class 1 Div II Groups A, B, C & D certified and F.M. approved 
	.2 Flanges: Carbon steel, flanged each end 
	.3 Liner: Polyurethane 
	.4 Electrodes: 316 stainless steel 
	.5 Enclosure: EEMAC 4X 
	.6 Product temperature: -10 to 50°C 
	.7 Ambient temperature: 10 to 50°C 
	.8 Power supply: 120 volt AC 
	.9 Power output: 4-20 mADC signal input to the plant PLC 
	.10 Operating Range: Confirm all operating ranges with Contract Administrator 
	.11 Accuracy: 0.2% 
	.12 Local display: instantaneous flow in litres per minute and totalizer in cubic metres 
	.13 Programming: via contactless contacts or HART protocol 
	.14 Capacitance back up for retention of settings and current values 
	.15 Operating pressure: 0-700 kPa 
	.16 Test pressure: 1400 kPa 
	.17 Grounding rings: Mandatory for PVC pipe. 

	.3 Acceptable Manufacturers: 
	.1 Acceptable flowmeter manufacturer shall be Krohne Tidalflux 4110 c/w IFS 4000 PF at the Hauled Wastewater and Leachate Buildings at both the NEWPCC and SEWPCC Plants. 
	.2 Acceptable flowmeter manufacturer shall be Krohne Optiflux 4000 c/w IFC 100, Rosemount 8705 for NEWPCC Digester Building. 

	Surface mounted continuous pressure monitoring device to provide 4-20 mA signal proportional to wastewater pressure in pipe. 
	.2 Power input:  24 VDC. 
	.3 Power output: 4-20 mADC signal and digital communication input to PLC. 
	.4 Range: 0 to 700 kPA. 
	.5 22-316 stainless steel flanges, vent and drain valve and isolating diaphragm. 
	.6 B1-2 inch pipe/wall-mounting bracket. 
	.7 C6-CSA NEMA 4X enclosure. 
	.8 Acceptable manufacturer shall be Rosemount Smart Gauge Pressure Transmitter Model No.3051C. 
	Provide six (6) hydrocarbon detectors suitable for water applications as follows: 
	.1 Hauled Wastewater Building line 1, line 2, flow (NEWPCC) 
	.2 Leachate Building line 1, line 2, flow (NEWPCC) 
	.3 Hauled Wastewater Building line 1, line 2, flow (SEWPCC) 

	.2 Acceptable manufacturer shall be Draeger, model Polytron IR334. 
	.1 Building flood alarm and Dry Pit flood alarm switch shall be ultrasonic gap type. 
	.2  Acceptable manufacturer shall be Rosemount model 2100. 
	Provide building low temperature switches as indicated. Acceptable manufacturer shall be Siemens Building technologies.. 
	.1 Coordinate the work of this Section with the installation of the equipment specified in the relevant Sections of Sections 23 and 44 and shown on the Mechanical and Electrical drawings. 
	.2 Perform all work in compliance with the relevant sections of this Section. 
	.3 Ensure that exit light circuit breaker is locked in on position. 
	.1 "Mounting" shall mean the positioning and fastening with proper brackets in the position required. 
	.2 All equipment shall be mounted in accordance with manufacturer's recommendations. 
	.3 Locations of all field instruments are subject to modification by the Contract Administrator who reserves the right to move any item up to 3 meters from the position shown, without change to the contract price, provided notice is given before the related work has commenced. 
	.4 Exact locations of all field instruments shall be site determined by the Contractor to the satisfaction of the Contract Administrator to ensure proper operation of the device. 
	.5 Employ any and all means of trade, skill, and workmanship to install all field instruments to the satisfaction of the Contract Administrator. 
	.1 Instrument manufacturer’s qualified field service representative shall be onsite as required to perform instrument calibration, testing and commissioning and to instruct City representative in all aspects of instrument operation and maintenance. 
	 



	Binder3.pdf
	440501_Process Control Valves.doc
	Part 1 General 
	1.1 DESCRIPTION 
	.1 Supply and installation of pneumatic modulating process control valve as shown on the drawing. 

	1.2 SUMMARY 
	.1 Section Includes: 
	.1 Pneumatic operated control pinch valve  
	.2 Supply of plant air to the control valve  
	.3 Commissioning 
	.4 Operator training  

	.2 Related Sections: 
	.1 Section 01 33 00   Submittal Procedures. 
	.2 Section 01 78 00   Closeout Submittals. 


	1.3 REFERENCES 
	.1 American National Standards Institute (ANSI)/American Society of Mechanical Engineers (ASME). 
	.1 ANSI/ASME B16.5   2003, Pipe Flanges and Flanged Fittings. 
	.2 ANSI/ASME B16.10   992, Face to Face and End to End Dimensions Valves. 
	.3 ANSI/ASME B16.34   1996 Valves   Flanged, Threaded and Welding End. 

	.2 American Society of Testing and Materials (ASTM): 
	.1 ASTM A216 / A216M - 08 Standard Specification for Steel Castings, Carbon, Suitable for Fusion Welding, for High-Temperature Service. 

	.3 American Petroleum Institute (API). 
	.1 API 598 [1996], Valve Inspection and Testing. 

	.4 Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS). 
	.1 MSS SP 25 1998, Standard Marking System for Valves, Fittings, Flanges and Unions. 
	.2 MSS SP 61 2003, Pressure Testing of Steel Valves. 


	1.4 SUBMITTALS 
	.1 Submittals in accordance with E4. 
	.2 Clearly reference each shop drawing item to the respective specification section and/or drawing number detail. 
	.3 Highlight information and options relative to the shop drawing item. 
	.4 Redline information and options on the shop drawing items that are not relevant to the product supplied.  
	.5 Closeout Submittals: 
	.1 Submit maintenance data for incorporation into manual specified in Section 01 78 00   Closeout Submittals. 


	1.5 QUALITY ASSURANCE 
	.1 Health and Safety: 
	.1 Do construction occupational health and safety in accordance with the Manitoba Department of Labour guidelines. 


	1.6 DELIVERY STORAGE AND DISPOSAL 
	.1 Waste Management and Disposal: 
	.1 Separate and recycle waste materials. 


	1.7 MAINTENANCE 
	.1 Furnish following spare parts: 
	.1 Sleeve : one for each valve, minimum 2. 
	.2 One spare pressure gauge. 


	1.8 COMMISSIONING 
	.1 As part of commissioning activities, develop schedule of valves and record thereon identifier, location, service, purchase order number and date, manufacturer, identification data specified above. 
	.2 Incorporate the City of Winnipeg equipment identification into the document.  Obtain numbering system from engineer. 
	.3 Manufacturer/supplier of valve operators is to provide assistance to the Contractor during commissioning to set up actuators. 

	1.9 TRAINING  
	.1 Provide operator classroom training for operators. 
	.2 Training to include items such as preventative maintenance, adjusting, set up and repairs. Provide training manuals for each operator.  Trainer to use actual model in classroom for demonstrations purposes. 
	.3 Refer to Section 01 91 94 Commissioning Training for additional requirements.  
	 


	Part 2 Products 
	2.1 MATERIAL 
	.1 Valves: 
	.1 Valves to be individually tested by manufacturer prior to shipping. 

	.2 Requirements common to valves, unless specified otherwise: 
	.1 Pressure temperature ratings: to ANSI B16.34. 
	.2 Inspections and tests: to API 598. 
	.3 Pressure Testing: to MSS SP 61. 
	.4 Flanged valves: 
	.1 Face to face dimensions: to ANSI B16.10. 
	.2 Flange dimensions: to ANSI B16.5 with 1.6 mm raised face. 

	.5 Markings: to MSS SP 25. 
	.6 Identification: 
	.1 Plate showing catalogue number, size, material of body disc, stem seat, fluid, pressure temperature rating. 
	.2 Body markings: manufacturer, size, primary service rating, material symbol. 

	.7 CRN registration number required for all products. 
	 


	2.2 PNEUMATIC FLOW CONTROL PINCH VALVES 
	.1 Two  pneumatic operated mechanical pinch type valve with the following features or characteristics: 
	.1 Line size: 150 mm (6”) 
	.2 Flow rate: maximum 530 US gpm, normal 400 US gpm and minimum flow rate: 100 US gpm 
	.3 Inlet temperature: 5°C (40°F) to 10°C (50°F). 
	.4 Specific gravity of liquid: 1.0 
	.5 Body: ductile iron. 
	.6 Body Length shall be given in ISA S75.08.  
	.7 Pinch sleeve trim: one piece construction with integral flanges drilled to be retained by the flange bolts. 
	.8 Pinch sleeve material: viton reinforced with calendared polyester.  Provide spare sleeve for each valve. 
	.9 Sleeve type: variable orifice cone sleeve design. 
	.10 Actuator function: throttling. 
	.11 Flange joint ends: mate with ANSI B16.1, Class 125/ ANSI B16.5, Class 150 
	.12 Pneumatic operation: air to open with fail open spring. 
	.13 Air failure mode: spring open with spring fully enclosed in the cylinder housing 
	.14 Input signal: 4 to 20 mA. 
	.15 Pneumatic cylinder maximum working pressure of 150 psig. 
	.16 Facility air supply: (570 kPa)82 PSIG. 
	.17 Pneumatic cylinder mounting: On valve body by means of an open yoke. 
	.18 Limit switches: open and closed limit switches. 
	.19 Valve positioner: valve position switch. 
	.20 Stem position indicator: switch to indicate stem position. 
	.21 Solenoid valve: 3 way solenoid valve ASCO Model #8320. 
	.22 Manual over ride: perpendicular to pipe. 
	.23 Regulator: Fisher filter regulator #67AFR 
	.24 Acceptable manufacturer: Red Valve Co. Series 5200D or approved equal. 

	.2 All accessories shall be factory set and field adjusted. 
	.3 Install copper air lines from the new air reservoir to the pneumatic operator. 

	2.3 PNEUMATIC AIR RESERVOIR  
	.1 Provide one ASME Code Section VIII, Division 1 and CSA B.51 certified steel air reservoir complete with the following: 
	.1 Tank rating: maximum allowable working pressure of 200 PSIg 
	.2 Tank Capacity: 226 litre (60 US gal) 
	.3 Orientation: vertical tank with pressed steel feet 
	.4 Tank CRN number assigned for use in Canada 
	.5 Factory applied tank exterior paint: 2 coats of ICI Devoe Epoxy Lining, 3-5 mil per coat 
	.6 Factory Applied tank interior paint: 2 coats of ICI Devoe Epoxy Lining, 3-5 mil per coat. 
	.7 Acceptable manufacturer: Ingersoll Rand 

	.2 Accessories: 
	.1 Air regulator with pressure gauge for a range of 0 to 1,034 kPA (0 to 150 PSI).  Operating point 138 kPA (20 PSI) 
	.2 Tank mounted pressure regulating valve. 
	.3 Bronze check valve mounted on inlet of air reservoir.   
	.4  


	2.4 PNEUMATIC BALL VALVES 
	.1 Provide ball valves on the air supply branch line from the City’s existing air compressor to the new air reservoir in gallery number 3.  Refer to schematic drawing.  Valves to have the following features: 
	.1 Service: compressed air 
	.2 Rating: 600 psig WOG 
	.3 Body: bronze 
	.4 Ball: 316 stainless steel 
	.5 Stem: 316 stainless steel 
	.6 Lever and nut: Stainless steel 
	.7 Seat and stem packing: Reinforced Poly Tetra Fluoro Ethylene (RPTFE) 
	.7 Acceptable manufacturer: Apollo 70-100 Series or approved equal. 


	2.5 PROCESS CONTROL BALL VALVES 
	.1 Pneumatic operated mechanical ball valve with the following features or characteristics: 
	.1 Size: 10mm, 150 mm, 300mm 
	.2 Rating: Class 150 
	.3 Design: full bore, split body, side entry, flanged 
	.4 Body: ASTM A351 stainless steel 
	.5 Ball: ASTM A276 Type 316 stainless steel  
	.6 Stem: ASTM A276 Type 316 stainless steel 
	.7 Ball seat: Super-TEK TFM 
	.8 Stem packing: Super-TEK TFM 
	.9 Adaptor mount: as required 
	.10 Acceptable manufacturer: Flo-Tite Inc. Model F150 or approved equal. 

	.2 Pneumatic Operator 
	.1 Service: on – off service 
	.2 Air Supply: 80 psig 
	.3 Function: double acting 
	.4 Environment: NEMA 4X , corrosion resistant 
	.5 Air filter / pressure regulator to set valve pressure 
	.6 Acceptable manufacturer: Flowserve Super Nova Model B175B. 

	.3 Electric Operator for 150 mm valves 
	.1 Valve size: 150 mm 
	.2 Service: quarter turn on – off service 
	.3 Environment: NEMA 4X , corrosion resistant 
	.4 Certification: CSA certified 
	.5 Voltage: 600V 60 Hz 3Ph 
	.6 Manual hand wheel over ride with declutch lever. 
	.7 Local/stop/remote selector switch 
	.8 Open/close selector switch 
	.9 LCD display 
	.10 Overload: Torque sensing overload. 
	.11 Acceptable manufacturer: Flowserve Limitorque Accutronix QX-4 or approved equal. 

	.4 Electric Operator for 300 mm valves 
	.1 Valve size: 300 mm 
	.2 Service: quarter turn on – off service 
	.3 Environment: NEMA 4X , corrosion resistant 
	.4 Certification: CSA certified 
	.5 Voltage: 600V 60 Hz 3Ph 
	.6 Manual hand wheel over ride with declutch lever. 
	.7 Local/stop/remote selector switch 
	.8 Open/close selector switch 
	.9 LCD display 
	.10 Overload: Torque sensing overload. 
	.11 Control system: distributed control system 
	.12 Acceptable manufacturer: Flowserve Limitorque Accutronix MXa or approved equal. 
	 

	.5 Integrated Valve Controller for pneumatic operators with the following features 
	.1 Controller environment: NEMA 4X and corrosion resistant. 
	.2 Housing: Aluminium with dichromate  and powder coat 
	.3 Shaft: stainless steel 
	.4 Cam/splines: nylon 
	.5 Dome: polycarbonate. 
	.6 Terminal block: PCB screw terminals. 
	.7 Mechanical switches: SPDT 
	.8 Electrical connection: 12 mm NPT conduit 
	.9 Electrical voltage: 120VAC 
	.10 Certifications: CSA 
	.11 Solenoid: internal pilot 
	.12 Acceptable manufacturer: Flowserve Aviator  

	.6 Manual operator 
	.1 Worm gear operation. 


	2.6 PROCESS CONTROL LEACHATE CHECK VALVES 
	.1 Check valve with an ANSI Class 125 rating shall be a full body type, with a domed access cover and only two moving parts, the flexible Buna-N disc and type 302 stainless steel disc accelerator conforming to American Water Works Association Standards ANSI/AWWA C508. Provide the following: 
	.1 Valve body material to be ASTM A-351 Grade CF8M, stainless steel. 
	.2 A mechanical indicator to provide disc position indication on valves.  The indicator shall have continuous contact with the disc under all operating conditions to assure accurate disc position. 

	.2 Acceptable Manufacturer: Valmatic Surgebuster  
	 


	2.7 PROCESS CONTROL SAMPLER AIR LINES 
	.1 Sampler air lines to be Type K Hard Copper. 

	2.8 PROCESS CONTROL AIR LINE CHECK VALVE 
	.1 Bronze check valve rated for 400 psig WOG with tight shut off, RPTFE ball-cone check and straight flow through, stainless steel spring. 
	.2 Provide check valve on air supply line from City’s existing air compressors. 
	 



	Part 3 Execution 
	3.1 INSTALLATION 
	.1 Valve shall be installed in accordance with manufacturer’s written Installation and Operation Manual. 

	3.2 PNEUMATIC CONTROL PINCH VALVES  
	.1 Pipe air from COW facility air supply pipe line to valve.  

	3.3 COMMISSIONING 
	.1 As part of commissioning activities, develop schedule of valves and record thereon identifier, location, service, purchase order number and date, manufacturer, identification data specified above. 
	.2 Use the City of Winnipeg Identification Numbering system to identify valves. 

	3.4 TRAINING  
	.1 Provide training to the City of Winnipeg employees at a time convenient on the operation, set up, adjusting and maintenance of the valves and operators.  The date and time to be convenient to the City of Winnipeg. 
	.2 Provide specific manufacturer training manuals for each operator. 

	3.5 OPERATION AND MAINTENANCE MANUALS  
	.1 Pump supplier to provide operation and maintenance information to the Contractor for inclusion in the operation and maintenance manual.   
	.2 Provide operation and maintenance (O&M) manual to the engineer for review as least one month before substantial completion.  Incorporate Engineer’s comments into final submission.  Total project performance will not be achieved until the final O&M submission is received. 
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	Part 1 General 
	1.1 RELATED REQUIREMENTS 
	.1 Section 44 20 01 - Installation of Process Piping 
	.2 Section 44 30 01 - Sampling Equipment 

	1.2 REFERENCES 
	.1 American National Standards Institute/American Society of Mechanical Engineers (ANSI/ASME) 
	.1 ANSI/ASME B31.3-2006, Process Piping. 

	.2 American National Standards Institute/American Water Works Association (ANSI/AWWA) 
	.1 ANSI/AWWA C206-03, Field Welding of Steel Water Pipe. 

	.3 American Welding Society (AWS) 
	.1 AWS C1.1M/C1.1-R2006, Recommended Practices for Resistance Welding. 
	.2 AWS Z49.1-2005, Safety in Welding, Cutting and Allied Process. 
	.3 AWS W1-2000, Welding Inspection Handbook. 

	.4 Canadian Standards Association (CSA International) 
	.1 CSA W48-06, Filler Metals and Allied Materials for Metal Arc Welding. 
	.2 CSA-W117.2-2006, Safety in Welding, Cutting and Allied Processes. 
	.3 CSA W178.1-2008, Certification of Welding Inspection Organizations. 
	.4 CSA W178.2-2008, Certification of Welding Inspectors. 

	.5 Manitoba Department of Labour. 
	.6 Submittals: E4. 

	1.3 ACTION AND INFORMATIONAL SUBMITTALS 
	.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures. 
	.2 At least one week prior to commencing any welding work, the contractor is to provide the Contract Administrator with a copy of each welders’ certificates showing that the welders have Manitoba Provincial qualifications for the welding procedures that will be undertaken on the project.  

	1.4 QUALITY ASSURANCE 
	.1 Qualifications: 
	.1 Welders: 
	.1 Welding qualifications in accordance with CSA B51. 
	.2 Use qualified and licensed welders possessing certificate for each procedure performed from authority having jurisdiction. 
	.3 Submit welder's qualifications to the Contract Administrator. 
	.4 Each welder to possess identification symbol issued by authority having jurisdiction. 

	.2 Inspectors: 
	.1 Inspectors qualified to CSA W178.2. 

	.3 Certifications: 
	.1 Registration of welding procedures in accordance with CSA B51. 
	.2 Copy of welding procedures available for inspection. 
	.3 Safety in welding, cutting and allied processes in accordance with CSA-W117.2. 



	1.5 DELIVERY, STORAGE AND HANDLING 
	.1 Deliver, store and handle material in order not to cause damage from vibration, dust, water, cold, heat, etc..  
	.2 Deliver materials to site in original factory packaging, labelled with manufacturer's name, address. 
	.3 Waste Management: remove waste material for reuse and recycling to the maximum. 

	Part 2 Products 
	2.1 ELECTRODES 
	.1 Electrodes: in accordance with CSA W48 Series. 


	Part 3 Execution 
	3.1 APPLICATION 
	.1 Manufacturer's Instructions: comply with manufacturer's written recommendations, including product technical bulletins, handling, storage and installation instructions, and datasheets. 

	3.2 QUALITY OF WORK 
	.1 Welding: in accordance with ANSI/ASME B31.1, ANSI/ASME Boiler and Pressure Vessel Code, Sections I and IX and ANSI/AWWA C206, using procedures conforming to AWS B3.0, AWS C1.1, and applicable requirements of provincial authority having jurisdiction. 

	3.3 INSTALLATION REQUIREMENTS 
	.1 Identify each weld with welder's identification symbol. 
	.2 Backing rings: 
	.1 Where used, fit to minimize gaps between ring and pipe bore. 
	.2 Do not install at orifice flanges. 

	.3 Fittings: 
	.1 Branch connections: install welding tees or forged branch outlet fittings. 


	3.4 INSPECTION AND TESTS - GENERAL REQUIREMENTS 
	.1 Review weld quality requirements and defect limits of applicable codes and standards with Contract Administrator before work is started. 
	.2 Formulate "Inspection and Test Plan" in co-operation with Contract Administrator. 
	.3 Do not conceal welds until they have been inspected, tested and approved by inspector. 
	.4 Provide for inspector to visually inspect welds during early stages of welding procedures in accordance with Welding Inspection Handbook.  Repair or replace defects as required by codes and as specified. 

	3.5 SPECIALIST EXAMINATIONS AND TESTS 
	.1 General: 
	.1 Perform examinations and tests by specialist qualified to CSA W178.1 and CSA W178.2 and approved by Contract Administrator. 
	.2 Inspect and test 15 % of welds in accordance with "Inspection and Test Plan" by non-destructive visual examination.  

	.2 Hydrostatically test welds to ANSI/ASME B31.1. 
	.3 Visual examinations: include entire circumference of weld externally and wherever possible internally. 
	.4 Failure of visual examinations: 
	.1 Upon failure of welds by visual examination, perform additional testing as directed by Contract Administrator by radiographic tests. 
	.2 Spot radiography: 
	.1 Conduct spot radiographic tests of up to 10% of welds, selected at random by Engineer from welds which would be most difficult to repair in event of failure after system is operational. 

	.3 Radiographic film: 
	.1 Identify each radiographic film with date, location, name of welder, and submit to Contract Administrator.  Replace film if rejected because of poor quality. 

	.4 Interpretation of radiographic films: 
	.1 By qualified radiographer. 

	.5 Failure of radiographic tests: 
	.1 Extend tests to all welds by welder responsible when those welds fail tests. 



	3.6 DEFECTS CAUSING REJECTION 
	.1 As described in ANSI/ASME B31.1 and ANSI/ASME Boiler and Pressure Vessels Code. 

	3.7 REPAIR OF WELDS WHICH FAILED TESTS 
	.1 Re-inspect and re-test repaired or re-worked welds at Contractor's expense. 
	.2 A contract time extension for repair work will not be considered. 

	3.8 CLEANING 
	.1 Clean in accordance with Section 01 74 11 - Cleaning. 
	.2 Waste Management: separate waste materials for reuse and recycling. 
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	Part 1 General 
	1.1 DESCRIPTION 
	.1 This section specifies the supply, delivery and installation of submersible coupled end suction centrifugal pumping units complete with motors identified DP-51 and DP-52 as shown on the drawings. 
	.2 Include the following as a minimum with each pump: 
	.1 Pump and motor 
	.2 A minimum of two (2) trips, each one (1) working day on-site (excluding travel time) to cover inspection of installation, testing, commissioning and operator training by the pump supplier 
	.3 Pumps shall be delivered in complete, assembled units. 

	.3 The replacement of two end suction belt driven centrifugal sludge pumps SP-1 and Sp-2 and accessories, located in gallery #5, with dry pit screw centrifugal pumps to pump digested sludge into the digester.  

	1.2 SUMMARY 
	.1 Section Includes: 
	.1 Dry pit application of submersible centrifugal pumps in the leachate dumping / receiving building 
	.2 Horizontal coupled centrifugal pumps in Digester Gallery Number 2 
	.3 General requirements relating to commissioning of project's components and systems, specifying general requirements to performance verification of components, equipment, sub-systems, systems, and integrated systems. 

	.2 Related Sections: 
	.1 Section 44 05 01 – Process Valves 
	.2 Part E4 – Shop Drawings. 
	.3 Section 01 78 00   Closeout Submittals. 
	.4 Section 44 20 01 - Installation of Pipework. 
	.5 Section 26 Electrical 


	1.3 REFERENCES 
	.1 American National Standards Institute (ANSI)/American Society of Mechanical Engineers (ASME). 
	.1 ANSI/ASME B16.5 2003, Pipe Flanges and Flanged Fittings. 
	.2 ANSI/ASME B16.10 1992, Face to Face and End to End Dimensions Valves. 
	.3 ANSI/ASME B16.25 1997, Buttwelding Ends. 
	.4 ANSI/ASME B16.34 1996, Valves   Flanged, Threaded and Welding End. 

	.2 American Petroleum Institute (API). 
	.1 API 598 1996, Valve Inspection and Testing. 

	.3 American Society for Testing and Materials International, (ASTM). 
	.1 ASTM A49 01, Specification for Heat Treated Carbon Steel Joint Bars. 
	.2 ASTM A193/A193M [04], Specification for Alloy Steel and Stainless Steel Bolting Materials for High Temperature Service. 
	.3 ASTM B85 03, Specification for Aluminum Alloy Die Castings. 

	.4 Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS). 
	.1 MSS SP 25 1998, Standard Marking System for Valves, Fittings, Flanges and Unions. 
	.2 MSS SP 61 2003, Pressure Testing of Steel Valves. 


	1.4 GENERAL REQUIREMENT 
	.1 The pump supplier shall be responsible for the design, fabrication, assembly in factory and testing of the equipment.  The pump supplier shall supply all necessary shop drawings and installation and maintenance manuals for the Contractor.  The Contractor shall be responsible for taking the delivery of the equipment and assembly (as required) and installation of the equipment to produce an operational pumping system including pump controls. 
	.2 For supply and installation of the pump control panel, c/w VFD controls refer to Section 26   Electrical. 

	1.5 STANDARDS 
	.1 Products provided under this specification must comply with all regulations and codes in effect in Manitoba. 
	.2 Electrical work shall be in accordance with the Canadian Electrical Code and with applicable standards of the Electrical and Electronic Manufacturers Association of Canada (EEMAC) and the Canadian Standards Association (CSA). 
	.3 Hydraulic Efficiency and Pump Impeller tolerances shall conform to the Standards of the Hydraulic Institute. 
	.4 The pump / motor assembly shall have CSA approval as one unit, per CSA standard C22.2-108.  Proof of this approval shall be submitted by the pump manufacturer with the approval drawings.  An approval of the motor unit only will not be acceptable. 
	.5 The pump / motor shall also be approved by CSA for service in Class1, Division II, Groups A, B, C or D hazardous locations. 

	1.6 PERMITS 
	.1 The Contractor shall obtain permits and coordinate inspections and power connection with the local Electrical Authority. 

	1.7 SUBMITTALS 
	.1 Submittals in accordance with Part E4 including the following: 
	.1 Clearly reference each shop drawing item to the respective specification section and/or drawing number detail. 
	.2 Highlight information and options relative to the shop drawing item. 
	.3 Redline information and options on the shop drawing items that are not relevant to the product.  

	.2 The pump supplier shall submit all shop drawings and maintenance and installation manuals to the Contractor. 
	.3 Submittals shall include: 
	.1 Type, manufacturer and general description 
	.2 General outline drawings showing clearly all general and essential dimensions 
	.3 Descriptions and specifications of various components including: 
	.1 pump impeller 
	.2 pump casing 
	.3 wearing rings 
	.4 discharge fittings 
	.5 accessories 

	.4 Pump characteristics curves showing efficiency, power requirements, pump capacities at various heads, curve number, impeller diameter, rated speed. 

	.4 Data as follows: 
	.1 power requirements, voltage, motor power output 
	.2 maximum solids size 
	.3 total mass of pump and motor 
	.4 level controls 
	.5 pump controls. 

	.5 Installation details 
	.6 Closeout Submittals: 
	.1 Submit maintenance data for incorporation into manual specified in Section 01 78 00   Closeout Submittals. 
	.2 The Contractor shall submit the required copies of bound indexed operation and maintenance manuals. 


	1.8 PERFORMANCE 
	.1 The pumps shall be designed for continuous operation and will be operated continuously under normal service.  
	 


	1.9 QUALITY ASSURANCE 
	.1 The pump manufacturer shall check the pump system and the intended pump conditions. 
	.2 If the pump manufacturer has concerns regarding the satisfactory operation of his equipment under the required conditions, the concerns shall be submitted in writing to the Contract Administrator. 
	.3 Health and Safety: 
	.1 Do construction occupational health and safety in accordance with Manitoba Department of Labour guidelines.. 


	1.10 DELIVERY STORAGE AND DISPOSAL 
	.1 Waste Management and Disposal: 
	.1 Separate and recycle waste materials. 
	.2 Provide dry storage areas and follow the manufacturer's recommendations for storage and handling.  Rotate moving parts monthly during storage. 
	.3  


	1.11 MAINTENANCE 
	.1 Deliver products to the site, and handle and store them to avoid damage to any components. 

	1.12 TRAINING  
	.1 Provide operator classroom training for operators. 
	.2 Training to include items such as preventative maintenance, adjusting, set up and repairs. Provide training manuals for each operator.  The training is to include a field trip to provide additional information. 
	.3 Submit to the Contract Administrator at least one month prior to the training, a copy of the proposed training manual for review. 
	.4 Time allowance:  
	.1 Pumps – 3.0 hours for each type of pump.  


	1.13 COMMISSIONING  
	.1 Commissioning (Cx) is a planned program of tests, procedures and checks carried out systematically on systems and integrated systems of the finished Project. Cx is performed after systems and integrated systems are completely installed, functional and Contractor's Performance Verification responsibilities have been completed and approved. Objectives: 
	.1 Verify installed equipment, systems and integrated systems operate in accordance with contract documents and design criteria and intent. 
	.2 Ensure appropriate documentation is compiled into the BMM. 
	.3 Effectively train O&M staff. 

	.2 Contractor assists in Cx process, operating equipment and systems, troubleshooting and making adjustments as required. 
	.1 Systems to be operated at full capacity under various modes to determine if they function correctly and consistently at peak efficiency. Systems to be interactively with each other as intended in accordance with Contract Documents and design criteria. 
	.2 During these checks, adjustments to be made to enhance performance to meet environmental or user requirements. 

	.3 Design Criteria: as per client's requirements or determined by designer.  To meet Project functional and operational requirements. 

	Part 2 Products 
	2.1 LEACHATE SUBMERSIBLE CENTRIFUGAL - DRY PIT APPLICATION, LP-1, LP-2 
	.1 Provide two (2) submersible centrifugal pumps for dry pit horizontal mounting in the leachate receiving / dumping building.   The pump shall have the following characteristics: 
	.1 Impeller:  The impeller shall be of 329 SS and shall be of the semi-open, non-clogging single vane design capable of passing 3.1” diameter spherical solids. The impeller shall have a slip fit into the motor shaft and drive key, and shall be fastened to the shaft by a stainless steel bolt which is mechanically prevented from loosening by a positively engaged ratcheting washer assembly. 
	.2 Self Cleaning Wear Plate:  The pump shall be equipped with a self-cleaning wear plate constructed from 316 SS. The wear plate shall be easily adjustable by the use of adjusting screws without requiring any disassembly of the pump. 
	.3 Pump Volute:  The pump volute shall be a single piece 316 SS non-concentric design with 4” (100 mm) ANSI Flanged centerline discharge. 
	.4 Shaft:  The pump shaft and motor shaft shall be an integral unit. The shaft shall be of 316 SS.  
	.5 Mechanical Seals:  Each pump shall be equipped with a tandem mechanical seal. Both faces of the lower (primary) seal shall be industrial grade silicon carbide. The upper (secondary) seal faces shall be carbon and high chrome steel. Seal elastomers shall be of Viton. Each pump shall be equipped with a lubricant chamber for the shaft sealing system, which allows the pump to run dry without damage. 
	.6 Seal Failure Early warning system:  An electrical probe shall be provided in a moisture-sensing chamber for detecting the presence of water. A “Seal Minder” relay will sense moisture in the seal chamber and provide an alarm in the control panel or shut the pump down. 
	.7 Cooling System:  Each pump shall be equipped with a closed loop cooling system to provide adequate heat transfer to allow the motor to run continuously under full load while in an unnumbered condition. Pumps using pumped liquid, oil or other toxic materials shall not be considered equal. 
	.8 Motor Construction:  Motor shall be air filled squirrel cage induction shell type (NEMA Design B) with class H insulation rated at 180 degrees C. Motor shall be capable of 12 equally spaced starts per hour.  
	.9 Hydraulic Performance:  The design flow shall range between 1961 L/min at 18 m TDH (519 usgpm at 59 ft. TDH) and 2967 L/min at 11.6 m TDH (785 usgpm at 38 ft. TDH). NPSH required shall not exceed 7.6m (25 ft) at maximum flow. 
	.10 Acceptable manufacturer product: ABS Model AFPD 1049 M90/4D or approved equal. 


	2.2 LEACHATE COUPLED END SUCTION CENTRIFUGAL PUMP, LP3, LP-4, LP-5 
	.1 Provide three (3) coupled end suction centrifugal pumps for mounting in digester Gallery No. 2.  The pumps shall have the following features and characteristics: 
	.1 Service: landfill leachate 
	.2 Capacity: 530 litres per minute at a head of 46.7 metres W.G.  
	.3 Motor: 600 V 3 ph 60 Hz totally enclosed fan cooled with a service factor of 1.15. 
	.4 Pump design: ANSI standard 
	.5 Casing: class 150 stainless steel type 316 
	.6 Impeller: fully open stainless steel type 316 
	.7 Packing: SIL C-8201 
	.8 Packing gland: stainless steel type 316 
	.9 Shaft: stainless steel type 316 
	.10 Shaft sleeve:  
	.11 Bearing housing: cast iron 
	.12 Lock and washer: steel 
	.13 Inboard bearing: radial single row groove 
	.14 Stuffing box: stainless steel type 316 
	.15 Frame: cast iron 
	.16 Frame foot: cast iron 
	.17 Gland: stainless steel type 316 
	.18 Sight oil gauge: cadmium plated 
	.19 Labyrinth outboard oil seal: carbon filled Teflon 
	.20 Labyrinth inboard oil seal: carbon filled Teflon 
	.21 Casing gasket: aramid fiber with EDPM 
	.22 Gland stud: stainless steel type 316 
	.23 Gland nut: stainless steel type 304 
	.24 Hex nuts: stainless steel type 304 
	.25 Casing drain plug: stainless steel type 316 
	.26 Gasket frame to adapter: Vellumoid 
	.27 Gasket bearing to end cover: Vellumoid (811XL only) 
	.28 Bearing housing hex bolts: steel 
	.29 Casing jack screw: steel 
	.30 Casing to frame dowel pin: steel 
	.31 Bearing housing O-ring: Buna Rubber 
	.32 Impeller O-ring: glass filled TFE 
	.33 Acceptable manufacturer: Griswold 811 or approved equal. 
	 


	2.3 DIGESTED SLUDGE CENTRIFUGAL PUMP, DP-51 and DP-52 
	.1 Remove and replace two existing sludge pumps in Gallery Number 4 and install two new sludge pumps: 
	.2 Turn old pumps over to the City.  Move to a location on the NEWPCC site as directed by the City. 
	.3 The pump shall have the following features and characteristics: 
	.1 Service: waste activated sludge with 5% solids. 
	.2 Pump design: The basic design shall be a single-passage, clog-free pump, utilizing a screw-centrifugal impeller. The overall pump design shall combine high efficiency, low required NPSH, a large solid passage, and the ability to handle rags or other fibrous material without plugging.  The hydraulic design of the impeller shall combine the action of a positive displacement screw with the action of a single-vane centrifugal impeller to provide a single, non-bifurcated flow stream with only gradual changes in flow direction. 
	.3 Pump casing: The pump volute, backplate, and suction piece shall be of closed-grained cast iron, ASTM A 48-CL30. 
	.4 Impeller: Nodular Iron, ASTM A 536-60-06, and shall be both statically and dynamically balanced. 
	.5 The bearing housing shall be of cast iron, ASTM A 48CL-30 and shall be of the back pull out design so that the bearing housing and impeller can be removed without disconnecting the casing from the suction and discharge piping. 
	.6 The shaft shall be steel and provided with suitable bearings capable of taking all mechanical and hydraulic loads. Unless otherwise specified,bearings shall provide a minimum B10 bearing life of 50,000 hours without credit for hydraulic balancing by pump-out vanes, grooves, or wear rings. 
	.7 Tandem Mechanical Seal Arrangement Requiring No External Flush.  Shaft sealing shall be by independently-mounted, tandem mechanical seals contained in an oil chamber that is formed as an intrinsic part of the bearing frame and allows the seals to be completely submerged in and lubricated by the oil bath. Externally-mounted oil reservoirs are not acceptable. 
	.8 Mounting:Pump mounting is to be a horizontal mounting with V-Belt Drives between Motor and Pump.  The pump manufacturer shall provide a common pump and motor base constructed of a minimum 9 mm thick fabricated steel, suitably reinforced to support the full weight of pump and motor. 
	1) The pump supplier shall furnish and mount a separate, adjustable motor base so that the motor can be easily moved for V-belt tensioning and adjustment. 
	2) The pump supplier shall furnish and install belts and sheaves to drive the pump at the speed necessary to meet the rated conditions. The drive shall be of the "stationary control" variable speed type that allows a speed change by means of an adjustment to the motor sheave when the drive is not in operation. 
	3) An approved fiberglass belt guard shall be provided to safely enclose the V-belt. If metal guards are furnished, they shall be of all 316 stainless steel construction with suitable lifting eyes and handles to aid in removal. 
	.9 Paint: The pump, support frame, base, belt guard and motor are to be painted with a single epoxy paint colour. 
	.10 Pump motor: 25 HP TEFC, 1800 RPM, 600V 3 Ph 60 Hz with service factor of 1.15 
	.11 Provide one tool kit for seal and bearing replacement. 
	.12 Acceptable manufacturer: WEMCO-HIDROSTAL Horizontal Screw Centrifugal Pumps Model 4 x 3 Model C. 


	2.4 PRESSURE GAUGES 
	.1 Stainless steel 100 mm diameter Stainless steel Bourdon tube pressure / vacuum gauge with a range of 15 mm Hg to 100 kPa on suction and pressure gauge with a range of 0-700 kPa on discharge side of all pumps. 
	.1 Provide isolation bronze ball vale with chrome plated ball and stainless steel lever arm. 
	.2 Provide stainless steel diaphragm valve 



	Part 3 Execution 
	3.1 INSTALLATION 
	.1 Install pumps in accordance with manufacturer’s guideline. 

	3.2 PUMP REPLACEMENT 
	.1 Remove and replace two existing sludge pumps in Gallery Number 5 and install two new sludge pumps. 
	.2 The 24 hours per day / seven days per week operation of hauling and off loading of sludge by sludge haulers into the NEWPCC digesters must not be disrupted.  The sludge pumps are used to transfer sludge from the hauler tanks into the digesters.  Sludge hauling is critical to the process and operation of both the West and South End Water Pollution Control Centres.  One pump must remain in service at all times.  Remove and replace one pump at a time.  The first replaced pump is to be operational two weeks prior to replacement of second pump to prove reliability.  
	.3 Turn old pumps over to the City.  Move to a location on the NEWPCC site as directed by the City. 
	.4 Replace old pressure gauges with new pressure gauges.  Turn old gauges over to City. 
	.5 Adjust piping to suit arrangement of new pumps. 
	.6 Electrical contractor is to disconnect and reconnect power and pump controls. 
	.7 Electrical contractor to provide new breaker and conductor from motor control centre (MCC) to pump for one new 25 HP pump.  Conduit size is to be #8 AWG.  In MCC replace existing breaker with to be 50A, 600V, 3Ph.  Refer to electrical section for quality and manufacturer.  
	.8 Commission units and provide training and O&M manuals. 

	3.3 TRAINING  
	.1 Provide training to the City of Winnipeg employees at a time convenient on the operation, set up, adjusting and maintenance of the valves and operators.  The date and time to be convenient to the City of Winnipeg. 

	3.4 COMMISSIONING 
	.1 As part of commissioning activities, develop schedule of pumps and record thereon identifier, location, service, purchase order number and date, manufacturer, identification data specified above. 
	.2 Incorporate the City of Winnipeg equipment identification into the document.  Obtain numbering system from Contract Administrator. 

	3.5 OPERATION AND MANTEMANCE MANUALS  
	.1 Pump supplier to provide operation and maintenance information to the Contractor for inclusion in the operation and maintenance manual.   
	.2 Provide operation and maintenance (O&M) manuals to the Contract Administrator for review as list one month before substantial completion.  Incorporate Engineer’s comments into final submission.  Total project performance will not be achieved until the final O&M submission is received. 
	 
	END OF SECTION 




	442001_Installation_of_Process_Pipework.doc
	Part 1 General 
	1.1 DESCRIPTION 
	.1 Supply and installation of piping and accessories as shown on the drawing. 

	1.2 RELATED REQUIREMENTS 
	.1 Part E4 – Shop Drawings 
	.2 Section 01 33 00   Submittal Procedures. 
	.3 Section 01 78 00   Closeout Submittals. 
	.4 Section 44 05 01 - Valves 


	1.3 REFERENCES 
	.1 Canadian General Standards Board (CGSB) 
	.1 CAN/CGSB 1.181 1999, Ready Mixed Organic Zinc Rich Coating. 

	.2 Canadian Standards Association (CSA International) 
	.3 American Society for Testing and Materials (ASTM) 
	.1 ASTM A312 Standard Specification for Seamless and Welded Austenitic Stainless Steel Pipes 
	.2 Standard Specification for Wrought Austenitic Stainless Steel Piping Fittings. A 403/ A 403M. 
	.3 Standard Specification for Seamless and Welded Ferritic / Austenitic Stainless Steel Pipe. A 709/ A 709M. 


	1.4 SUBMITTALS 
	.1 Provide submittals in accordance with Part E4 including:. 
	.2 Product Data: 
	.1 Provide manufacturer's printed product literature, specifications and datasheets for piping and equipment and include product characteristics, performance criteria, physical size, finish and limitations. 


	1.5 QUALITY ASSURANCE 
	.1 Provide documentation that the seamless stainless steel pipe to be manufactured is Canada. 

	1.6 DELIVERY, STORAGE AND HANDLING 
	.1 Deliver, store and handle materials in accordance with manufacturer's written instructions. 

	1.7 MEASUREMENT AND PAYMENT 
	.1 No measurement will be made for materials and quantities installed under this Section. 
	.2 Payment for Work governed by Form “B” unit prices will be made on the basis of the actual work completed as determined by the Contract Administrator multiplied by the unit price. 

	Part 2 Products 
	2.1 PIPE MATERIAL 
	.1 Leachate dumping station holding tank influent process piping 
	.1 Provide IPS Type 316L seamless schedule 10S stainless steel pipe  
	.2 Fittings: Standard Vitaulic coupling housings cast of ductile iron to ASTM A- 536, Grade 65-45-12. 
	.3 Refer to drawings for sizes. 

	.2 Leachate dumping station holding tank effluent process piping 
	.1 Provide IPS Type 316L seamless schedule 40S stainless steel pipe.  
	.2 Fittings: Standard Vitaulic coupling housings cast of ductile iron to ASTM A- 536, Grade 65-45-12. 
	.3 Refer to drawings for sizes. 

	.3 Leachate process piping in Gallery Number 3 
	.1 Provide IPS Type 316L seamless schedule 40S stainless steel pipe.  
	.2 Fittings: Standard Vitaulic coupling housings cast of ductile iron to ASTM A- 536, Grade 65-45-12. 
	.3 Refer to drawings for sizes. 

	.4 Liquid hauled wastewater dumping station holding tank influent process piping 
	.1 Provide IPS Type 316L seamless schedule 10S stainless steel pipe.  
	.2 Fittings:. Standard Vitaulic coupling housings cast of ductile iron to ASTM A- 536, Grade 65-45-12 
	.3 Refer to drawings for sizes. 

	.5 Liquid hauled wastewater dumping station holding tank effluent process piping 
	.1 Provide IPS Type 316L seamless schedule 10S stainless steel pipe  
	.2 Fittings: Standard Vitaulic coupling housings cast of ductile iron to ASTM A- 536, Grade 65-45-12 
	.3 Refer to drawings for sizes. 

	.6 Process control air piping in dumping stations and galleries. 
	.1 Provide Type K hard copper pipe  
	.2 Refer to drawings for sizes. 


	2.2 PIPE SUPPORTS 
	.1 Provide pipe supports as required to adequately support a full pipe under pressure. 
	.2 Pipe supports are to be manufactured with corrosion resistant material. 
	.3 Hangers with nuts and washers are to be Type 304 stainless steel  
	.4 Fabricated pipe support material to be hot dip galvanized after fabrication. Galvanizing paint is not acceptable. 


	2.3 VACUUM BREAK / AIR VENTS 
	.1 Install vacuum break on leachate piping in Gallery No. 2. 
	.2 Acceptable manufacturer: Valmatic 


	2.4 WALL PIPE PENETRATIONS 
	.1 Provide cored holes for wall penetrations for all pipes. 
	.1 Use link seal to seal opening between the cored wall penetration and the pipe. 


	2.5 FLOOR SLEEVES 
	.1 Provide schedule 40 galvanized floor sleeves at wall penetrations 
	.1 Floor sleeve is to extend 100 mm above floor. 
	.2 Hot dip galvanize sleeve after fabrication 


	2.6 PIPE EXPANSION JOINT 
	.1 Install pipe expansion joint on leachate piping between Gallery No. 2 and Gallery No. 3 at location of building expansion joint. 

	2.7 WALL PENETRATIONS SEALANT 
	.1 Provide sealant at all wall penetrations. 

	2.8 FIRE STOPPING WALL PENETRATIONS 
	.1 Provide fire stopping where required 

	2.9 FORCED BALANCED FLEXIBLE EXPANSION JOINT 
	.1 Provide and install one 150 mm diameter forced balanced flexible expansion joint on the leachate pipeline between gallery number 3 and the SBR centrate pipeline approximately one metre from gallery basement wall. 
	.2 Forced balanced flexible expansion joint shall be manufactured of ductile iron conforming to the material requirements of ASTM A536 and ANSI / AWWA C153/A21.53. 
	.3 Rated pressure: 1.72MPa (250 PSI). 
	.4 Acceptable manufacturer: EBAA Iron Inc Force Balanced Flex-Tend. 

	2.10 PIPE IDENTIFICATION  
	.1 Paint exterior pipes with epoxy paint as per section 09 91 00. 
	.2 Provide pipe identification and directional arrows. 


	Part 3 Execution 
	3.1 APPLICATION 
	.1 Manufacturer's Instructions: comply with manufacturer's written recommendations, including product technical bulletins, handling, storage and installation instructions, and datasheets. 

	3.2 CONNECTIONS TO EQUIPMENT 
	.1 In accordance with manufacturer's instructions unless otherwise indicated. 
	.2 Use valves and flanges for isolation and ease of maintenance and assembly. 

	3.3 PROCESS CONTROL AIR  
	.1 Connect process air piping to pneumatic air system in the digester gallery. 
	.2 Install air in a straight line parallel to wall. 
	.3 Vertical piping to be installed vertically plumb. 

	3.4 CLEARANCES 
	.1 Provide space for disassembly, removal of equipment and components as recommended by manufacturer without interrupting operation of other system, equipment, components. 

	3.5 DRAINS 
	.1 Install piping with grade in direction of flow except as indicated. 
	.2 Install drain valve at low points in piping systems, at equipment and at section isolating valves. 
	.3 Pipe each drain valve discharge separately to above floor drain. 
	.1 Discharge to be visible. 

	.4 Drain valves: NPS 50 mm ball valve, unless indicated otherwise, with hose end male thread, cap and chain. 

	3.6 VACUUM BREAK / AIR VENTS  
	.1 Install automatic air vents to CSA B139at high point in piping systems. 
	.2 Install isolating valve at each automatic vacumm break /air vent valve. 
	.3 Install drain piping to approved location, run to local floor drain and terminate where discharge is visible. 

	3.7 DIELECTRIC COUPLINGS 
	.1 General: compatible with system, to suit pressure rating of system. 
	.2 Locations: where dissimilar metals are joined. 
	.3 NPS 2 and under: isolating unions or bronze valves. 
	.4 Over NPS 2: isolating flanges. 

	3.8 PIPEWORK INSTALLATION 
	.1 Install pipework to CSA B139 
	.2 Protect openings against entry of foreign material. 
	.3 Install to isolate equipment and allow removal without interrupting operation of other equipment or systems. 
	.4 Assemble piping using fittings manufactured to ANSI standards. 
	.5 Install exposed piping, equipment, parallel or perpendicular to building lines. 
	.6 Slope piping, except where indicated, in direction of flow for positive drainage. 
	.7 Ream pipes; remove scale and other foreign material before assembly. 
	.8 Use eccentric reducers at pipe size changes to ensure positive drainage and venting. 
	.9 Provide for thermal expansion as indicated. 
	.10 Valves: 
	.1 Install in accessible locations. 
	.2 Install with stems above horizontal position unless indicated. 
	.3 Valves accessible for maintenance without removing adjacent piping. 
	.4 Install globe valves in bypass around control valves. 
	.5 Use ball valves at branch take offs for isolating purposes except where specified. 

	.11 Check Valves: 
	.1 Install swing check valves in horizontal lines on discharge of pumpsand as indicated. 


	3.9 FORCED BALANCED FLEXIBLE EXPANSION JOINT 
	.1 Install force balanced flexible expansion joint according to manufacturer’s written guidelines. 

	3.10 SLEEVES 
	.1 General: install where pipes pass through masonry, concrete structures, fire rated assemblies, and as indicated. 
	.2 Construction: use annular fins continuously welded at mid-point at foundation walls and where sleeves extend above finished floors. 
	.3 Sizes: 6 mm minimum clearance between sleeve and un-insulated pipe or between sleeve and insulation. 
	.4 Installation: 
	.1 Concrete, masonry walls, concrete floors on grade: terminate flush with finished surface. 
	.2 Other floors: terminate 100 mm above finished floor. 

	.5 Sealing: 
	.1 Foundation walls and below grade floors: fire retardant, waterproof non hardening mastic. 
	.2 Elsewhere: 
	.1 Provide space for firestopping. 
	.2 Maintain fire rating integrity. 

	.3 Ensure no contact between copper pipe or tube and sleeve. 


	3.11 FIRE STOPPING 
	.1 Install firestopping within annular space between pipes, ducts, insulation and adjacent fire separation where applicable. 
	.2 Install firestopping according to manufacturers guidelines. 

	3.12 FLUSHING OUT OF PIPING SYSTEMS 
	.1 Before start up, clean interior of piping systems in accordance with requirements of Section 01 74 11 - Cleaning supplemented as specified in relevant mechanical sections. 
	.2 Preparatory to acceptance, clean and refurbish equipment and leave in operating condition, including replacement of filters in piping systems. 

	3.13 PRESSURE TESTING OF EQUIPMENT AND PIPEWORK 
	.1 Advise Contract Administrator 48 hours minimum prior to performance of pressure tests. 
	.2 Pipework: test as specified in relevant sections of heating, ventilating and air conditioning work. 
	.3 Maintain specified test pressure without loss for 4 hours minimum unless specified for longer period of time in relevant mechanical sections. 
	.4 Prior to tests, isolate equipment and other parts which are not designed to withstand test pressure or media. 
	.5 Conduct tests in presence of Contract Administrator. 
	.6 Pay costs for repairs or replacement, retesting, and making good. Contract Administrator to determine whether repair or replacement is appropriate. 
	.7 Insulate or conceal work only after approval and certification of tests by Contract Administrator. 

	3.14 EXISTING SYSTEMS 
	.1 Leachate piping is to be connected to the vacuum drain line located in Gallery No. 3 (Drawing P0007-001) and to the SBR Plant centrate supply line (Drawing C0005-001) located on the west side of the sludge dewatering facility. 
	.2 Connect into existing piping systems at times approved by Contract Administrator. 
	.3 Request written approval by Contract Administrator 10 days minimum, prior to commencement of work. 
	.4 Be responsible for damage to existing plant by this work. 

	3.15 CLEANING 
	.1 Clean in accordance with Section 01 74 11 - Cleaning. 
	.1 Remove surplus materials, excess materials, rubbish, tools and equipment. 

	.2 Waste Management: separate waste materials for reuse and recycling 
	 
	END OF SECTION 




	443001_Sampling_Equipment.doc
	Part 1 General 
	1.1 DESCRIPTION 
	.1 Supply and installation of sampling stations consisting of a sampling spool section, pneumatic sampler, sampler controller and refrigerator as shown on the drawing. 
	.2 Sampler air compressor to be installed in the as shown on the drawings. The air compressor is electric-powered, and provides compressed air to operate the sampling device. The air compressor system shall be a unified package including compressor, air receiver tank, and internal pressure controls to automatically maintain sufficient supply of compressed air. 
	.3 Supply and install air lines between the compressor and sample controller and between the sample controller and the sampler. 

	1.2 SUMMARY 
	.1 Section Includes: 
	.1 Two sampling stations in the NEWPCC liquid hauled waste building. 
	.2 Two sampling stations in the SEWPCC liquid hauled waste building. 
	.3 Two sampling stations in the NEWPCC leachate receiving building 
	.4 Air supply lines from sampler to sampler controller. 
	.5 One compressor in the NEWPCC liquid hauled waste building,  
	.6 One compressor in the SEWPCC liquid hauled waste building. 
	.7 One compressor in the NEWPCC leachate receiving building. 

	.2 Related Sections: 
	.1 Part E4 - Shop Drawings. 
	.2 Section 01 91 13 – General Commissioning Requirements 
	.3 Section 01 78 00   Closeout Submittals. 
	.4 Section 44 20 01 - Installation of Process Pipework. 


	1.3 REFERENCES 
	.1 American National Standards Institute (ANSI)/American Society of Mechanical Engineers (ASME). 
	.1 ANSI/ASME B16.5 2003, Pipe Flanges and Flanged Fittings. 
	.2 ANSI/ASME B16.10 1992, Face to Face and End to End Dimensions Valves. 
	.3 ANSI/ASME B16.25 1997, Buttwelding Ends. 
	.4 ANSI/ASME B16.34 1996, Valves   Flanged, Threaded and Welding End. 

	.2 American Society for Testing and Materials  
	.1 ASTM A312 Standard Specification for Seamless and Welded Austenitic Stainless Steel Pipes.   
	 

	.3 Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS). 
	.1 MSS SP 25 1998, Standard Marking System for Valves, Fittings, Flanges and Unions. 
	.2 MSS SP 61 2003, Pressure Testing of Steel Valves. 


	1.4 SUBMITTALS 
	.1 Submittals in accordance with Section E4 and the following: 
	.1 The compressor supplier shall submit all shop drawings and maintenance and installation manuals to the Contractor 
	.2 Clearly reference each shop drawing item to the respective specification section and/or drawing number detail. 
	.3 Highlight information and options relative to the project requirements. 
	.4 Redline information and options on the shop drawing that are not relevant to the project product.  

	.2 Closeout Submittals: 
	.1 Submit maintenance data for incorporation into manual specified in Section 01 78 00   Closeout Submittals. 


	1.5 QUALITY ASSURANCE 
	.1 Sampler and Sampler Controller 
	.1 Provide factory performance test certification for the sampler and sampler controller. 

	.2 Air compressor: 
	.1 Provide factory performance test certification for the compressor 

	.3 Health and Safety: 
	.1 Do construction occupational health and safety in accordance with the Manitoba Department of Labour guidelines. 


	1.6 DELIVERY STORAGE AND DISPOSAL 
	.1 Waste Management and Disposal: 
	.1 Separate and recycle waste materials. 


	1.7 MAINTENANCE 
	.1 Furnish following spare parts: 
	.1 Sampler plunger seats: one set of polyurethane seals for every sample. 
	.2 Sampler air cylinder piston seals: one set of seals for every sample. 
	.3 Sampler static seals: one set of seals for every sample 
	 


	1.8 MEASUREMENT AND PAYMENT 
	.1 No measurement will be made for materials and quantities installed under this Section. 
	.2 Payment for Work governed by Form “B” unit prices will be made on the basis of the actual work completed as determined by the Contract Administrator multiplied by the unit price. 

	Part 2 Products 
	2.1 SAMPLER SPOOL  
	.1 Manufacturer of sampler spool section: 
	.1 Material: IPS Type 316L stainless steel schedule 10S to ASTM A312.  
	.2 Flanged connection meeting ANSI B16.5 requirements.  
	.3 Install manufacturer’s line adapter to spool piece.  Line adapter to match sampler body and clamp.  


	2.2 SAMPLER  
	.1 Sampler to have the following characteristics and / or features: 
	.1 Sample volume withdrawn per cycle: 25cc. 
	.2 Maximum cycle range: 30 samples / minute. 
	.3 Minimum cycle range: 1 sample each 170 minutes. 
	.4 Plunger seals: polyurethane. 
	.5 Process line:15 psig 
	.6 Body construction: type 316 stainless steel 
	.7 Plunger construction: type 316 stainless steel 
	.8 Air cylinder construction: type 316 stainless steel. 
	.9 Air cylinder seals: PTFE 
	.10 Static seals: fluoroelastomer. 
	.11 Ports: colour coded. 
	.12 Acceptable manufacturer: Sentry Equipment Corp. Isolok Series SAB-25. 

	.2 Provide clear 38mm diameter polyethylene hose between the sampler and the refrigerator.  Secure hose to sampler with stainless steel clamp 

	2.3 SAMPLER CONTROLLER 
	.1 Controller to have the following characteristics and / or features: 
	.1 Sampler operation: flow proportional / time base cycle control 
	.2 Enclosure environmental rating: Nema 4X 
	.3 Enclosure construction: fibreglass 
	.4 Voltage: 120V / 1 Ph / 60 Hz. 
	.5 Controlled by COW DCS system. 
	.6 Control requirements:  
	.1 Dry contact closure for energizing controller from DCS. 
	.2 Dry contact closure for indicating power failure of controller. 
	.3 Dry contact closure for indicating that sampler solenoid is active.. 

	.7 Panel surface mounted three position Hand – Off – Auto switch for local operation of sampler mode. 
	.8 Panel surface mounted computer interrupt switch 
	.9 Panel surface mounted indication lights to indicate auto operation and cycling. 
	.10 Legend plates to indicate light, button and switch function. 
	.11 Surface mounted panel push button control to energize plunger operation. 
	.12 Sampler inlet air pressure gauge 
	.13 Adjustable air pressure filter regulator. 
	.14 Sampler discharge air pressure gauge. 
	.15 Acceptable manufacturer: Sentry Equipment Corp.P2-RC-T-AEDD-X2-CSAsampler controller or approved equal. 


	2.4 SAMPLE CAROUSEL 
	.1 An Aqua cell carousel modified to accept a signal from the PLC.  The PLC will activate and rotate the carousel to the next position in the carousel.  The sampler carousel to have the following characteristics and / or features  
	.1 Power 120 V 1 Ph 60 Hz. 
	.2 4 – 20mA control capability from PLC  
	.3 six (6) 24 X 1 carousel with 24 – 1 litre high density polyethylene bottler 
	.4 Two (2) – 20 litre composite samples 

	.2 Manufacturer: Aqua Cell as supplied by Cancoppas Ltd 

	2.5 REFRIGERATOR 
	.1 A custom made refrigerator is to be fabricated to accommodate the Aqua Cell sampling carousel of for taking individual samples (24 x 1 litre samples) or 1 x 20 litre composite sample.  Refrigerator to have the following characteristics and / or features  
	.1 Power 120 V 1 Ph 60 Hz. 
	.2 Outer construction materials: Type 316 stainless steel. 
	.3 Inner construction materials: Type 316 stainless steel. 
	.4 Self contained evaporator and condenser. 
	.5 Provide 42 mm diameter hose port for 38 mm polyvinyl sample tubing.  Center opening in both directions on refrigerator top.  

	.2 Manufacturer: Cancoppas Ltd 

	2.6 SAMPLER AIR COMPRESSOR 
	.1 Air compressor is to have the following features or characteristics: 
	.1 Cast-iron twin stack air compressor 
	.2 4.5 gallon twin nominal air receiver tank volume 
	.3 Air tank orientation: horizontal 
	.4 Free air output: 4.3 cfm at 90 psi 
	.5 Motor: 2 hp 
	.6 Maximum pressure: 125 psi 
	.7 Adjustable pressure switch 
	.8 Voltage: 115 V 
	.9 Hard-wired to station electrical panel circuit 
	.10 Outlet: 3/8 inch NPTF 
	.11 Weight: 26 kg (58 lbs) 
	.12 Number required: three 
	.13 Manufacturer and Model: 
	.1 Ingersoll Rand Twinstack  Model P1IU-A9 

	.14 Appurtenances: 
	.1 Air line moisture condensate trap with drain 
	.2 Air line extraction filter/dryer 



	2.7 SAMPLER AIR LINES 
	.1 Sampler air lines to be Type K Hard Copper. 

	2.8 SAMPLER AIR LINE BALL VALVE 
	.1 Bronze ball valve rated for 600 psig WOG with chromium plated ball, blow out proof stem, RPTFE seats, stuffing box and, ss lever and nut  
	.2 Provide isolation valve at each sampler control panel. 
	.3 Acceptable manufacturer: Apollo 70-200 Series or approved equal. 

	2.9 SAMPLER AIR LINE CHECK VALVE 
	.1 Bronze check valve rated for 400 psig WOG with tight shut off, RPTFE ball-cone check and straight flow through, stainless steel spring. 
	.2 Provide check valve on each branch to each sampler controller. 
	.3 Acceptable manufacturer: Apollo 70-200 Series or approved equal 


	Part 3 Execution 
	3.1 INSTALLATION 
	.1 Install in accordance with manufacturer's recommendations in upright position with stem above horizontal. 

	3.2 AIR COMPRESSOR 
	.1 Delivery 
	.1 Provide for unloading and storage of the compressor on the site of the work. 

	.2 Verify that the lubrication oil level in the sump is at the full mark prior to starting the compressor.  Use Mobil Rarus 827 oil or equivalent oil to fill to mark. 
	.3 After installation, thoroughly clean the compressor. 
	.4 Testing 
	.1 Field test the compressor in presence of the Engineer to demonstrate the installation is correctly completed and the compressor is operating satisfac torily without vibration, and to the required operating performance. 
	.2 Test compressor as described in the mechanical equipment testing specification. 
	.3 Test the compressor in conjunction with testing of the sampling device and control system.  


	3.3 COMMISSIONING 
	.1 Manufacturer/supplier of sampler is to provide assistance to the Contractor during commissioning to set up the sampling stations. 
	.2 Coordinate the commissioning of the sampler with Contract Administrator. 
	.3 Incorporate the City of Winnipeg equipment identification into the document.  Obtain numbering system from Engineer. 

	3.4 TRAINING  
	.1 Provide training to the City of Winnipeg employees at a time convenient on the operation, set up, adjusting and maintenance of the sampling station including compressor.  The date and time to be convenient to the City of Winnipeg. 
	.2 Coordinate schedule with the Engineer. 
	.3 Provide specific manufacturer training manuals for the sampler and air compressors equipment. 

	3.5 OPERATION AND MAINTENANCE MANUALS  
	.1 Equipment suppliers are to provide operation and maintenance information to the Contractor for inclusion in the operation and maintenance manual.   
	.2 Provide operation and maintenance (O&M) manual to the Contract Administrator for review as list one month before substantial completion.  Incorporate Engineer’s comments into final submission.  Total project performance will not be achieved until the final O&M submission is received. 
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	Part 1 General 
	1.1 RELATED SECTIONS 
	.1 Section 03 30 00 - Cast-in-place concrete 
	.2 Section 03 20 00 - Concrete Reinforcing 
	.3 Section 05 55 00 - Metal Fabrications 

	1.2 REFERENCES 
	.1 American Iron and Steel Institute (AISI) 
	.2 American Society for Testing and Materials (ASTM) 
	.1 ASTM A53/A53M, Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated Welded and Seamless.  

	.3 Canadian General Standards Board (CGSB) 
	.1 CAN/CGSB-1.40, Anti-corrosive Structural Steel Alkyd Primer. 
	.2 CAN/CGSB-1.108, Bituminous Solvent Type Paint. 
	.3 CAN/CGSB-1.181, Ready-Mixed, Organic Zinc-Rich Coating. 

	.4 Canadian Standards Association (CSA) 
	.1 CAN/CSA-G40.20/G40.21, General Requirements for Rolled or Welded Structural Quality Steel. 
	.2 CAN/CSA-G164, Hot Dip Galvanizing of Irregularly Shaped Articles. 
	.3 CAN/CSA-S16.1, Limit States Design of Steel Structures. 
	.4 CSA W59, Welded Steel Construction (Metal Arc Welding). 

	.5 The Society for Protective Coatings (SSPC) 
	.1 SSPC Painting Manual, Volume 2, Systems and Specifications. 


	Part 2 Products 
	2.1 MATERIALS 
	.1 Steel pipe: 200 diameter SCH 40 STD. 

	2.2 SHOP PAINTING 
	.1 Clean surfaces in accordance with SSPC Painting Manual, Volume 2, minimum SP3. 
	.2 Apply one shop coat of primer to bollards prior to painting. 
	.3 Clean surfaces before painting. Do not paint when temperature is lower than 7°C. Apply approved yellow epoxy paint as final finish. 


	Part 3 Execution 
	3.1 ERECTION 
	.1 Set pipe level and plumb into reinforced concrete footing as indicated on drawings. Fill pipe with concrete and round over concrete at top of bollard.  
	.2 Concrete 30 MPa. Reinforcing to Section 03 20 00 - Concrete Reinforcing. 
	.3 Attach 4 strips of white 25 mm wide reflective tape around diameter after installation as illustrated on drawings. 
	END OF SECTION 




	329311.doc
	General 
	1.1 SUMMARY 
	Section Includes: 
	.1 Materials and installation for relocation of trees at the North End Water Pollution Control Centre. 

	Related Sections: 
	Section CW3540 Topsoil and Finish Grading for Establishment of Turf Areas. 


	1.2 QUALITY ASSURANCE 
	.1 Tree relocations must be completed by a contractor who is pre-qualified to perform arboricultural services on trees under the control of Urban Forestry Branch. 

	Part 2 Products 
	PLANT MATERIAL 
	.1 Individual trees to be relocated as indicated on the drawings. 

	2.2 WATER 
	.1 Free of impurities that would inhibit plant growth. 


	Part 3 Execution 
	3.1 RELOCATION 
	Confirm planting location of each tree with Contract Administrator 48 hours in advance of excavation. 
	.2 Dig tree hole with same hydraulic tree spade as used to transplant each tree. 
	.3 Scarify wall of planting holes before relocating and remove any water from planting hole before placing tree. 
	.4 Using hydraulic tree spade, dig tree with a firm natural cone of root system of sufficient diameter and depth to ensure full recovery of the tree. 
	.5 Install tree plumb and with tree supports. 
	.6 Water immediately after planting and at regular intervals for a duration of one full growing season. 
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	General 
	1.1 SECTION INCLUDES 
	.1 Materials and installation for sewage force mains. 

	1.2 RELATED SECTIONS 
	.1 CW 2110 – Watermains and all specifications referenced within CW 2110. 
	.2 This specification shall revise, amend and supplement the requirements of CW 2110. 

	SUBMITTALS 
	.1 Submit complete details regarding manufacturer’s pipe plant and quality control procedures if requested by Engineer. 

	Part 2 Products 
	2.1 MATERIALS 
	.1 High Density Polyethylene Pipe 
	.1 Standards 
	.1 CGSB-41GP-25M 
	.2 CSA-B317.1 
	.3 ASTM F714 

	.2 Pipe Series 
	.1 150 mm Leachate: DR 11, Series 100 
	.2 200 mm Sludge and Leachate: DR 9, Series 200 


	.2 Joints 
	.1 Thermal butt fusion to manufacturer’s recommendations 
	.2 Flanged connections to (AWWA C207) valves, fittings and building connections. 

	.3 Markings 
	.1 All pipes shall be clearly marked as follows: 
	.1 Manufacturer name 
	.2 Nominal pipe size 
	.3 Pressure rating and DR number 
	.4 Polyethylene pipe type and category 
	.5 Hydrostatic design basis 
	.6 Manufacturing standard reference (CGSB/CSA) 
	.7 Production code for date of manufacture 


	.4 Drilling Fluids 
	.1 The drilling fluids shall be mixed according to the manufacturer's recommendations and be appropriate for the anticipated soil conditions.  Only bentonite and the manufacturer-approved polymers shall be permitted for use as drilling fluids.  All addictives used shall be chemically inert, biodegradable and non-toxic.  No petroleum-based or detergent additives shall be permitted. 


	2.2 DIRECTIONAL DRILLING EQUIPMENT 
	.1 General 
	.1 The directional drilling equipment shall consist of a directional drilling rig and a drilling fluid mixing and delivery system of sufficient capacity to successfully complete the product installation without exceeding the maximum tensile strength of the product being installed. 

	.2 Drilling Rig 
	.1 The directional drilling rig shall: 
	.1 consist of a leak-free hydraulically powered boring system to rotate, push, and pull hollow drill pipe into the ground at a variable angle while delivering a pressurized fluid mixture to a guidable drill head. 
	.2 contain a guidance system to accurately guide boring operations. 
	.3 be anchored to the ground to withstand the rotating, pushing, and pulling forces required to complete the product installation. 
	.4 be grounded during all operations or as specified by the drilling rig manufacturer. 


	.3 Drill Head 
	.1 The drill head shall be steerable by changing its rotation, be equipped with the necessary cutting surfaces and drilling fluid jets, and be of the type for the anticipated soil conditions. 

	.4 Guidance System 
	.1 The guidance system shall be setup, installed, and operated by trained and experienced personnel.  The operator shall be aware of any magnetic or electromagnetic anomalies and shall consider such influences in the operation of the guidance system when a magnetic or electromagnetic system is used. 

	.5 Drilling Fluid Mixing System 
	.1 The drilling fluid system shall be of sufficient size to thoroughly and uniformly mix the required drilling fluid. 

	.6 Drilling Fluid Delivery System 
	.1 The delivery system shall have sufficient flow capacity to ensure that all slurry volumes are adequate for the length and diameter of the final bore and the anticipated soil conditions.  Connections between the delivery pump and drill pump and drill pipe shall be leak-free. 



	Part 3 Execution 
	3.1 INSTALLATION 
	.1 General 
	.1 The product shall be jointed according to the manufacturer's recommendations.  Where space permits, the length of the product to be pulled shall be jointed as one length before commencement of the pulling operation. 
	.2 The product shall be protected from damage during the pullback operation. 
	.3 The minimum allowable bending radius for the product shall not be exceeded at the entry point, exit point, or any other location along the bore path. 
	.4 Product shall be allowed to recover before connection to new or existing facility is made.  Product recovery time shall be according to manufacturer's recommendations. 

	.2 Preservation and Protection of Existing Facilities 
	.1 Minimize horizontal and vertical clearances to existing facilities as specified on the drawings shall be maintained.  Clearances shall be measured from the nearest edge of the largest backreamer required to the nearest edge of the facility being paralleled or crossed. 
	.2 Existing underground facilities hall be exposed to verify its horizontal and vertical locations when the bore path comes within 1.0 m horizontally or vertically of the existing facility.  Existing facilities shall be exposed by hydro excavation methods. 

	.3 Trenching, Backfilling and Compacting 
	.1 Trenching, backfilling, and compacting for entry and exit points or other locations along the bore shall be according to CW 2030. 

	.4 Drilling Fluid Management 
	.1 The Contractor shall employ a containment, collection, and disposal method satisfactory to the Engineer to prevent spillage of drilling fluids and inadvertent returns.  The Contractor shall immediately clean up and dispose of any spillages of drilling fluids. 

	.5 Pilot Bore 
	.1 The pilot bore shall be drilled along the bore path in accordance with the grade and alignment, specified on the drawings.  In the event the pilot bore does deviate, the Engineer shall be notified.  The Engineer may require the Contractor to pullback and re-drill from the location along the bore path before the deviation. In the event that a drilling fluid fracture, inadvertent returns, or loss of circulation occurs during pilot bore drilling operations, the Engineer shall be advised of the event and of the action taken. 
	.2 If a drill hole beneath a road must be abandoned, the hole shall be backfilled with grout or bentonite to prevent future subsidence. 

	.6 Reaming 
	.1 When necessary, the bore shall be reamed using the appropriate tools to a diameter 50% greater than the outside diameter of the product to a maximum of 300 mm beyond the product diameter. 
	.2 The drilling mud in the annular region should not be removed after installation, but permitted to solidify and provide support for the pipe and surrounding soil. 

	.7 Pullback 
	.1 After successfully reaming the bore to the required diameter, the product shall be pulled through the bore path.  Once the pullback operation has commenced, it shall continue without interruption until the product is completely pulled into the bore. 
	.2 A swivel shall be used between the reamer and the product being installed to prevent rotational forces from being transferred to the product.  A weak link or breakaway connector shall be used to prevent excess pulling force from damaging the product. 
	.3 The product shall be inspected for damage where visible at excavation pits and where it exist the bore.  Any damage noted shall be rectified to the satisfaction of the Engineer.  


	3.2 HYDROSTATIC TESTING 
	.1 Flushing in accordance with CW 2125. 
	.2 Test Pressures 
	.1 150 mm Leachate: 700 KPa 
	.2 200 mm Leachate and Sludge: 1400 KPa 

	.3 General Requirements 
	.1 The pipe shall be filled and pressurized until a minimum of 24 hours has passed since the pipe was filled with water. 
	.2 The pipe shall be pressurized at the specified test pressure and over a 4-hour period, at hourly intervals, sufficient make-up water shall be added to return the pipe to the test pressure. 
	.3 At the end of the 4-hour period the pipe shall be brought up to the test pressure and over a 2-hour period, the amount of make-up water required to bring the pipe back up to test pressure shall be measured. 
	.4 The amount of make-up water shall not exceed the following limits 
	.1 150 mm Leachate: 85.0 litres per kilometre of pipe 
	.2 200 mm Leachate and Sludge: 109.5 litres per kilometre of pipe 

	.5 Leaks to be located and repaired until a passing test is achieved. 





	334723.doc
	General 
	1.1 SECTION INCLUDES 
	.1 Materials and installation for underground vent pipe. 

	1.2 RELATED SECTIONS 
	.1 CW 2130 – Gravity Sewers and all specifications referenced within CW 2130. 

	Part 2 Products 
	2.1 MATERIALS 
	.1 PVC Schedule 80 to CSA B137.3 with solvent weld bell ends. 


	Part 3 Execution 
	3.1 INSTALLATION 
	.1 In accordance with CW 2130 for Sewer Services. 








