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FAN MOTOR

TAG NO. SERVICE MANUFACTURER/ MODEL NO.  |CAPACITY (LPS)| S.P. (Pa) TYPE HP | RPM | V/IPh/Hz NOTES

EF-01 BARRIER FREE W/R 110 GREENHECK MODEL SP-A190 56 93 CEILING EXHAUST FAN, DIRECT DRIVE | 1/50 | 1400 | 115/1/60 |CONTROLLED BY LIGHTING SWITCH, C/W EXHAUST GRILLE, DISCONNECT SWITCH, BACKDRAFT DAMPER,

ROUND DUCT CONNECTOR AND DISCHARGE WEATHER CAP
ELECTRICAL HEATER SCHEDULE
FAN

TAG NO. SERVICE MANUFACTURER/ MODEL NO. CAPACITY OUTPUT (KW) V/Ph/Hz WEIGHT (KG) | POWER (KW) | FLOW (LPS) NOTES

FAH-01 BARRIER FREE W/R 110 OUELLET OACP2000 2 208/1/60 10.9 - 75 PROVIDE DISCONNECT SWITCH AND COMPATIBLE REMOTE LOW VOLTAGE THERMOSTAT
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RELOCATE EXISTING WASHING MACHINE &
ASSOCIATED SUPPLY FAUCET/HOSE, REFER TO
M2101 FOR NEW LOCATION. CONTRACTOR TO
VERIFY EXACT LAYOUT OF DRAIN PIPE

INSIDE/BEHIND WALL, REMOVE/CAP EXPOSED DRAIN

PIPE AND PATCH WALL OPENING TO MAKE GOOD
FINISH. CAP UN-USED SUPPLY BRACH PIPES

CONTRACTOR TO VERIFY EXACT
FUNCTION/LAYOUT OF EXPOSE DRAIN PIPE TO
MOP SINK, REMOVE PIPE IF IT SERVES WASHING
MACHINE. PATCH WALL OPENING AND MAKE
GOOD FINISH WHEN REQUIRED TO REMOVE

|
N

REMOVE EXISTING CEILING CIRCULATION
FAN AND ASSOCIATED CONTROL.

EXISTING EYE WASH STATION &
ASSOCIATED PIPING SHALL REMAIN

GENERAL NOTES:
1. CONTRACTOR TO VERIFY SITE CONDITION.

2. REMOVE AND CAP EXISTING SERVICES AS SHOWN ON THE DRAWING
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APPROX. LOCATION

A

OF EXISTING DHW

PROVIDE NEW 13J DCW &
DHW LINES FROM MINIMUM
209 MAIN LINES IN MECH
ROOM C/W SHUT-OFF
CTE v CTE VALVES. CONTRACTOR TO
VERIFY EXACT LOCATION
AND LAYOUT ON SITE

3
130

RE-INSTALL EXISTING SUPPLY
FAUCET/HOSE CONNECTIONS
FOR RELOCATED WASHING
MACHINE

<+ RELOCATED EXISTING
WASHING MACHINE

GENERAL NOTES:
1. REFER TO SPECIFICATIONS FOR PLUMBING FIXTURE UNIT TYPES.
2. ALL NEW FIXTURES TO BE FITTED WITH ISOLATION VALVES.
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130

PROVIDE NEW ISOLATION VALVES FOR DCW AND
DHW LINES
PROVIDE NEW 20% DCW CONNECT TO A MINIMUM PROVIDE NEW DCW & DHW LINES
250 DHW MAIN LINE NEABY, CONTRACTOR TO AS HIGH LEVEL CROSS WALKWAY
VERIFY EXACT LOCATION ON SITE. C/W INSULATION & PIPE SUPPORT
PROVIDE NEW 13@ DHW LINE CONNECT TO A
MINIMUM 202 DHW MAIN LINE NEARBY C/W
SHUT-OFF VALVE. CONTRACTOR TO VERIFY
EXACT LOCATION ON SITE.

~D<—— PROVIDE NEW 13@ DCW

W3H LINE TO NEW TOILET
I
L1H
CTE 200

J ) - |=)3
CTE § D& —_—— y«+—— PROVIDE NEW 130 DCW & DHW

130 R LINES TO NEW LAVATORY

REFER ARCH. DWG. FOR FIRE RATED
WALLS, FOR ALL EXISTING AND NEW MECH
SERVICES, PROVIDE FIRE SEAL FOR PIPES
/ FIRE DAMPER FOR DUCTS PENETRATING
PROPOSED FIRE RATED SEPARATIONS

EXISTING INSULATED MAIN PIPE
RISERS NEAR THIS LOCATION,
CONTRACTOR TO VERIFY EXACT
FUNTION AND MAIN RISER PIPE SIZES.

GENERAL NOTES:
1. REFER TO SPECIFICATIONS FOR PLUMBING FIXTURE UNIT TYPES.
2. ALL NEW FIXTURES TO BE FITTED WITH ISOLATION VALVES.
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CTE

1009

A

g~

A

PROVIDE NEW WASHER DRAIN
HOSE & WASHER STANDPIPE
DRAIN AND PROVIDE IN-DIRECT
DRAIN CONNECTION TO FUNNEL
FLOOR DRAIN

10090 SAN. LINE DN. TO BELOW
GRADE

PROVIDE PIPE SLEEVE FOR
PENETRATION THROUGH
BASEMENT WALL

REFER M3102 GROUND FLOOR
DRAINAGE PLAN FOR
CONTINUATION

ASSUMED EXISTING 1009 BURIED
SAN. MAIN LINE, CONTRACTOR TO
VERIFY EXACT LOCATION, INVERT
AND SIZE ON SITE.

GENERAL NOTES:

1. REFER TO SPECIFICATIONS FOR PLUMBING FIXTURE UNIT TYPES.

2. PROVIDE SANITARY VENT FOR EACH NEW PLUMBING FIXTURE AND CONNECT TO EXISTING SANITARY VENT MAIN.
3. PROVIDE P-TRAP FOR EACH PLUMBING FIXTURE AND FLOOR DRAIN AS PER OBC.

4. PROVIDE FIRE STOP FOR ALL PIPE PENETRATIONS THROUGH FIRE SEPERATIONS.
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PROVIDE ELEC. FORCED FLOW —
HEATER CEILING MOUNTED

PROVIDE NEW CEILING EXHAUST FAN, 1509
EXHAUST DUCT COMPLETE WITH INSULATION,
BACKDRAFT DAMPER, WIREMESH SCREEN AND
WEATHER CAP AT EXTERIOR WALL

EF-01

@47 PROVIDE COMPATIBLE REMOTE LOW

VOLTAGE ELEC. THERMOSAT TO FAH-01

PROVIDE 500X250 FIRE RATED DOOR
GRILLE AT LOW LEVEL

REFER ARCH. DWG. FOR FIRE RATED
WALLS, PROVIDE FIRE SEAL FOR ALL
EXISTING PIPES / FIRE DAMPER FOR
EXISTING DUCTS PENETRATING
PROPOSED FIRE RATED SEPARATIONS

GENERAL NOTES:
1. ADD AND ADJUST DUCTS TO FIT NEW DIFFUSERS/GRILLES.
2. THERMOSTATS TO BE MOUNTED AT 1200mm A.F.F.
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	1 Drawings
	.1 The Drawings upon which Tender and Contract are to be based, including and any subsequent Supplemental Instructions, are to include the following Drawing packages.


	011000 General Requirements
	1 General
	1.1 General
	.1 Unless specified otherwise, instructions and requirements specified in this section shall apply to all sections of the Work.
	.2 It is the responsibility of the Contractor to direct and implement all the Work shown and specified, including construction facilities and requirements specified herein.
	.3 Work specified in the Specification has been divided into technical sections for the purpose of ready reference. Division of Work among Subcontractors and Suppliers is solely the Contractor’s responsibility and Consultant assumes no liability to act as an arbiter to establish subcontract limits between sections or divisions of Work.
	.4 Do not scale Drawings. Use dimensions indicated.
	.5 The General Requirements in this section are over and above the requirements listed in the City of Toronto Master Services Agreement; wherever there is an overlap or conflict, the more stringent requirement is to be followed.

	1.2 definitions
	.1 Provide: This term means to Furnish, supply, Install and connect, complete and in place, including accessories, finishes, tests, and services required to render item so specified complete ready for use.
	.2 Furnish: This term means fabrication or procurement of materials, equipment, or components, or performance of services to the extent specified and shown. Where used with respect to materials, equipment, or components, the term includes crating and delivery to Project site but is not intended to include installation of item, either temporary or final.
	.3 Install: This term means placement of materials, equipment, or components, including receiving, unloading, transporting, storage, uncrating and installing, and performance of such testing and finish Work as is compatible with degree of installa�tion specified.

	1.3 Examination of BID Documents
	.1 The Contractor shall have read all the Bid Documents in conjunction with one another and Consultant shall assume that they are in agreement. Contractor shall have examined all the Bid Documents as soon as possible after receipt thereof and if he had discovered any discrepancies, omissions, errors, ambiguities or conflicts in or among the Bid Documents, or be in doubt as to their meaning or intent, shall have brought the matter to the attention of the Consultant at least four (4) Business Days prior to the date set for receiving Bids.
	.2 The Contractor shall understand and agree that where a discrepancy in Products or systems between Consultant Drawings exists, Contractor shall have allowed in its Bid for the most expensive Product or system indicated, and a Request for Information (RFI) issued to the Consultant to clarify the issue at no increase in Contract Price.
	.3 Contractor shall avoid submitting RFI’s on information readily available within the Contract Documents.

	1.4 Work of Contract
	.1 Work of this Contract comprises the supply of all material, equipment and labour necessary for the complete construction of new works, alterations and additions and all other related Work as shown on the Contract Drawings, specified herein or both, all in accordance with the terms of the Contract.

	1.5 scheduling of the work
	.1 The Contractor shall be required to start work immediately upon the execution of the Contract.
	.2 The Contractor shall include all costs on account of premium time or overtime required and all costs on account of premium prices required in order to obtain labour, plant, materials or equipment or other critical items including waiting time, double handling, after hours delivery and installation, protection of new and existing services at the site in order to meet the completion dates of the scope of work and the project completion date.
	.3 The Contractor shall include all costs on account of schedule interfacing, coordination and cooperation with other Contractors or Subcontractors who will be carrying out work during the progress of this Contract in order to meet the completion date for the work and the overall completion date of the project.
	.4 The Owner will not entertain hardship claims or tolerate delays and interruptions in the work.

	1.6 METHODS OF PROCEDURE
	.1 All Work that interfaces with the existing building systems or Work that occurs within critical areas within the building, which include but are not limited to: IT spaces, UPS Rooms, Electrical Rooms, Mechanical Rooms, and Fire Safety Rooms require the production of a Methods of Procedure (MOP) document that must be submitted to the Owner and the Consultant for review and approval. Refer to MOP sample template attached.
	.2 The Contractor is responsible for the production of all Methods of Procedure documents necessary to complete the work.   The Contractor shall include all costs associated with the production and revision of Methods of Procedures documents.  The Contractor is responsible for all required revisions the Methods of Procedures documents so that they meet the approval of the Owner.
	.3 The Contractor shall include all costs associated with the production of a look ahead schedule that outlines all construction activities occurring within the next predetermined period of the Project.  The duration of the schedule and the frequency with which the schedule will be updated shall be determined by the Owner and submitted to the Consultant and the Owner for review. The frequency of updates shall not be less than once in a two-week period.   The determination as to which activities will require the production of Methods of Procedures documents will be based on the Consultant’s and the Owner’s review of the look ahead schedule.

	1.7 additional Security
	.1 Some of the buildings included in the scope of work will require security services during construction.
	.2 The Owner has existing contracts with three security companies. The Contractor is required to coordinate and engage with a security company as directed and specified by the Owner.
	.3 The above security services will be compensated by the Owner via the Cash Allowance.
	.4 TPS buildings not included
	.5 Toronto Police Service (TPS)

	1.8 drawings and installation
	.1 The Drawings are intended to show the general character and scope of the Work and not necessarily the detail design, or exact details of the installation. Contractor shall provide all items, articles, materials, services and incidentals, including detail design with Drawings, whether or not expressly specified or shown on Drawings, to make finished Work complete and fully operational, consistent with the intent of the Contract Documents.
	.2 The Contractor shall supply and install all items of Work, goods and services that are listed or shown, or that may reasonably be inferred from the Contract Documents, as being required to produce the intended result.
	.3 The location, arrangement and connection of equipment and materials shown on the Drawings represent a close approximation to the intent and requirements of the Contract. The right is reserved by the Consultant to make reasonable changes required to accommodate conditions arising during the progress of the Work, at no extra cost to the Owner.
	.4 The location and size of existing services shown on the Drawings are based on the best available information. The Contractor shall ensure that the actual location of existing services be verified in the field before Work is commenced. Particular attention shall be paid to buried or concealed services and structures.
	.5 Changes and modifications necessary to ensure coordination and avoidance of interference and conflicts with other trades or to accommodate existing conditions, shall be the responsibility of the Contractor and made at no extra cost to the Owner.
	.6 The Contractor shall reimburse the Consultant for the latter’s time spent on answering any questions or requests for information where the answer is clearly stated or shown on the Drawings or Specifications.

	1.9 existing conditions
	.1 In the case of renovation projects, certain new installations may be dependent upon existing conditions for support as indicated on Drawings. The Contractor shall, by way of a Site visit during Bidding period, carefully examine such existing conditions and satisfy itself as to the structural adequacy of such existing substrates. By commencing Work in the field, Contractor implies acceptance of existing conditions.
	.2 Acoustic Report

	1.10 Cultural Heritage Resources
	.1 If cultural heritage resources (such as archaeological sites, artifacts, building and structural remains, and/or human burials) are encountered during performance of Work, contact Consultant immediately and suspend Work in immediate area until assessment has been completed by Ministry of Culture, Tourism and Recreation.  Perform required measures to mitigate negative impacts on found resources to acceptance of Consultant.

	1.11 regulatory documents
	.1 Nothing contained in the Drawings and Specifications shall be so construed as to conflict with any law, by-law or regulation of the municipal, provincial or other authorities having jurisdiction. Work shall be performed in conformity with all such laws, by-laws and regulations.
	.2 Contract forms, codes, Specifications, standards, manuals and installation, application and maintenance instructions referred to in the Specifications are to be of the latest published editions at the date of signing the Contract.
	.3 In addition to codes and standards specified in individual sections of the Specifications, comply with the latest edition of the following:

	1.12 permits
	.1 The Owner will apply and pay for the building permit. Contractor shall expedite and pick up the building permit.

	1.13 constructor
	.1 The Contractor shall be the “Constructor” as defined in the Occupational Health and Safety Act.  As such, the Contractor shall be responsible for ensuring that the provisions of the statutes, regulations and by-laws pertaining to the duties, obligations, and safe performance of the Work in accordance with the obligations of the Constructor as set out in the Occupational Health and Safety Act are observed.

	1.14 Mandatory pre-construction site meetings
	.1 After the tender award, the Contractor and applicable Subcontractor shall attend a pre-construction site meeting at each building address included as part of the Work.
	.2 Contractor shall bring their abatement Subcontractor to the pre-construction site meeting of buildings where abatement work is going to occur.


	2 Environmental Protection
	2.1 General
	.1 The Contractor shall be responsible for monitoring, reporting and ensuring the Work is done in compliance with the requirements of all environmental legislation and regulations governing the Place of the Project.
	.2 Protection of the environment in all aspects of the Project is of prime importance to the Owner.
	.3 Should the Contractor fail to comply with any environmental requirements when instructed, the Owner will undertake the corrective action and the costs for such corrective action shall be borne by the Contractor.
	.4 Directions given by the Owner or Consultant with respect to action to be taken to correct environmental deficiencies must be acted upon immediately.


	3 Project Coordination
	3.1 General
	.1 The Contractor shall ensure that the Contract Documents are fully coordinated with all trades involved in the Project.
	.2 The Contractor shall coordinate progress of the Work, progress schedules, submittals, use of Site, temporary utilities, construction facilities and construction Work, in conjunction with the progress of work of other Contractors.
	.3 The Contractor shall ensure all trades cooperate with and work together so that the Work will fit together and make a complete and satisfactory job in every detail. Ensure each Subcontractor maintains its own quality assurance program.
	.4 The Contractor shall comply with Owner's instructions for access to Owner occupied areas.
	.5 The Contractor shall coordinate with all government departments and agencies, Authorities Having Jurisdiction and utilities such as the City’s Building Department, ESA, TSSA, Toronto Hydro, Enbridge Gas, but not limited to, and organize all required inspections and approvals for the completion of construction Work.  It will be the full responsibility of the Contractor to ensure that all conditions of permits and approvals are met during construction Work and all permits are closed.

	3.2 Construction Organization and Start-up
	.1 The Contractor shall comply with Contract requirements for staging areas of the Site; field offices and storage areas; access and parking facilities, and temporary utilities and construction facilities.
	.2 Refer to Division 00 and 01 for required staging.

	3.3 Work Sequence
	.1 The Contractor shall coordinate the stages of Work to accommodate Project requirements during construction; and the sequence and direction of execution to meet Project schedule.
	.2 The Contractor shall coordinate the progress schedule with the Owner's requirements during construction.
	.3 The Contractor shall construct Work in stages or manner to provide for continuous operation of all facilities under this Contract. Do not close off public or Owner usage of any area of the Site which are not defined as part of the Contractor’s work areas.

	3.4 COORDINATION AND interference drawings
	.1 The Contractor shall coordinate placement of materials and equipment to ensure that all components will be properly accommodated within the spaces provided prior to commencement of Work.
	.2 The Contractor shall take complete responsibility for any remedial Work that results from failure to coordinate any aspect of the Work prior to its fabrication/installation.
	.3 The Contractor shall ensure that all accesses and clearances required by jurisdictional authorities and/or for easy maintenance of equipment are provided in the layout of equipment and services.
	.4 The Contractor shall prepare interference Drawings indicating the co-relation of the architectural, mechanical, electrical, security/communications and process systems and the building structure, and review with trades at Contractor’s coordination meetings. Agree with trades on proposed installation and routing of systems prior to installation. Interference Drawings shall contain information based on reviewed Shop Drawings.
	.5 The purpose of the interference Drawings coordination is to enable efficient use of available space, proper sequencing of the Work, and to resolve conflicts or interferences at no extra cost to the Owner. The Contractor shall sequence the production and review of interference Drawings in advance of the actual Work being performed to allow construction to proceed as scheduled.
	.6 The Contractor shall prepare and distribute minutes of interference coordination meetings to all parties.

	3.5 Contractor's Use of Premises
	.1 The Contractor shall carry out Work in such manner as to cause a minimum of noise or interference to adjacent properties. Secure the approval of authorities having jurisdiction before proceeding with any Work which may cause interference. Provide all necessary precautions to protect existing property and people.
	.2 To ensure coordination and communication is maintained between the Contractor, Owner, and building occupants, the Contractor is required to provide an up-to-date Construction Schedule and phasing plan to the building occupants 2 weeks prior to the start of Work. Day to day operations and housekeeping rules are to be discussed and adhered to by the Contractor. Schedule and Phasing plan to be discussed with the Owner and building occupants and revised as needed prior to commencing Work. Any changes to the Schedule and Phasing Plan are to be discussed first with the Owner and building occupants.
	.3 The Contractor shall coordinate use of premises with Owner and building end users to avoid interference with the Owner’s normal operations of the facility. Day to day operations and housekeeping rules are to be discussed and adhered to by the Contractor.
	.4 The Contractor shall assume full responsibility for protection and security of Products and Work under this Contract.
	.5 The Contractor shall limit operations to the prescribed areas including installation operations, storage areas and movement of vehicles and equipment.
	.6 Access and egress to and from the Site of Work areas shall be by the prescribed routes only.
	.7 The Contractor shall allow free and unrestrictive access to the Site by Owner, Consultant or his Representatives, or by any authorized person representing the Owner, and allow them to enter upon and inspect any or all parts of the Work under this Contract.

	3.6 noise
	.1 Construction Work undertaken shall not contravene the requirements of local noise and pollution by-laws and all other regulatory requirements.  Any construction Work that requires drilling, cutting, coring or hammering, must be undertaken after hours and/or on weekends.  No additional overtime charges will be paid for the Work performed after hours and/or on weekends.

	3.7 Owner's Occupancy
	.1 The Owner will occupy existing premises during entire construction period for execution of normal operations.

	3.8 Superintendence
	.1 The Contractor shall provide the following full-time staff with responsibilities as stated below. All staff shall have relevant formal training and experience with similar Project size and complexity.
	.2 The Contractor shall provide other foremen as necessary to direct and control the Work on Site, such personnel to be well experienced, competent in their specialized fields and having full knowledge and experience in directing the Work under their charge.
	.3 In addition to the full time Superintendent that the Contractor shall place in full charge of the Work on Site, ensure that each major Subcontractor maintains a full time Superintendent to be in charge and responsible for their respective Work and who shall report to the Contractor's site superintendent.
	.4 In addition to the above, a Representative of the Contractor is required to be present when work is occurring on a building.


	4 Cutting and Patching
	4.1 Approvals
	.1 The Contractor shall submit written request in advance of cutting or alteration which affects:

	4.2 Inspection
	.1 The Contractor shall inspect existing conditions, including elements subject to damage or movement during cutting and patching.
	.2 After uncovering, Contractor shall inspect conditions affecting performance of Work.
	.3 Beginning of cutting or patching means acceptance of existing conditions.

	4.3 Execution
	.1 The Contractor shall execute cutting, fitting, and patching to complete the Work.
	.2 The Contractor shall provide supports to assure structural integrity of surroundings; including devices and methods to protect other portions of the Project from damage.
	.3 The Contractor shall employ appropriate trades with skilled labour to perform cutting Work.
	.4 Cut materials using proper equipment and methods.
	.5 The Contractor shall remove and replace defective and non-conforming Work.
	.6 The Contractor shall execute Work to avoid damage to other Work.
	.7 Prepare proper surfaces to receive patching and finishing.
	.8 Fit all Work segments together to integrate with penetrations through surfaces and with other Work.
	.9 Provide openings in non-structural elements of Work for penetrations of mechanical and electrical Work.
	.10 At penetration of fire-rated wall, ceiling, or floor construction, completely seal voids with fire-rated or fire-resistant material, specified to the full thickness of the construction element.
	.11 Refinish surfaces to match adjacent finishes; for continuous surfaces refinish to nearest intersection; for an assembly, refinish entire unit.
	.12 Where Drawings indicate or Specifications call for items to be relocated, perform Work to the same quality of workmanship specified for new Work. Replace damaged or missing items at no extra cost to the Owner. Provide new fasteners; for exterior, use stainless steel.


	5 Field Engineering
	5.1 not used

	6 Project Meetings
	6.1 Administrative
	.1 The Consultant will schedule and chair bi-weekly Project meetings throughout the progress of the Work.
	.2 The Consultant will record the minutes of the meetings. Minutes to include significant proceedings and decisions and identify "action by" parties. Meeting minutes will be issued to all attendees within 42 hours after the meeting is concluded.
	.3 Representatives of Contractor, Subcontractor and Suppliers attending meetings shall be qualified and authorized to act on behalf of the party each represents.
	.4 The Contractor shall present, at each meeting, scheduled Work activities in the format acceptable to the Owner. Contractor to prepare and issue Work performance dashboards to be included in the meeting minutes. Dashboards are to visually convey key performance indicators, Work progress, financial information, outstanding issues, risks, achievements etc. Refer to Section 01 10 00.2 for a Dashboard Template that the Contactor shall use.

	6.2 Kick-Off Meeting
	.1 The Consultant will arrange a kick-off meeting immediately upon award of Contract. Attendance by authorized Representatives of Owner, Consultant and Contractor is mandatory. The purpose of this meeting is to commence the Work under this Contract, to acquaint the Contractor's and Owner's designated personnel with each other, and to discuss methods and means by which full cooperation and coordination of all participants can be achieved during the execution of the Work.

	6.3 Safety Meeting
	.1 The Contractor shall conduct safety meetings as required by the Owner and OHSA.
	.2 Agenda may include the following:

	6.4 Progress and coordination Meetings
	.1 The Consultant will conduct and record bi-weekly progress and coordination meetings and other extraordinary meetings as may be required from time to time by the Owner.
	.2 Agenda may include the following:


	7 Submittals
	.1 Refer to Section 01 33 00 Submittal Procedures.
	7.2 Monthly Earned Value Progress
	.1 With each monthly progress claim provide an “S” curve indicating the actual earned progress compared against the planned earned progress.

	7.3 request for information (rfi)
	.1 Requests for Information shall be completed and submitted by the Contractor if items are not indicated on the Drawings or contained in the Project Manual that is required to properly perform the Work.  RFI’s shall include a detailed written statement that indicates the specific Drawings or specification sections that require clarification.
	.2 Upon receipt of a RFI the Consultant will provide a response to the Contractor within five Business Days. Business Days are considered Monday to Friday.

	7.4 contemplated change orders
	.1 The Contractor shall prepare, as a minimum, a detailed, itemized Contemplated Change Order breakdown in accordance with, but not limited to, the requirements below.  Subcontractor or Material Supplier pricing shall follow the same requirements.
	.2 The following shall not be included in a Contemplated Change Order breakdown:
	.3 The Contract Administrator or the Owner reserves the right to request reasonable additional information to support the Contemplated Change Order.


	8 Schedules
	8.1 Schedules Required
	.1 One Group Construction schedule by building with all tasks and critical path shown for the entire Group.
	.2 Detailed building Schedules with all tasks and critical path shown.
	.3 Work schedule with workforce loading.
	.4 Submittal Schedule for System Design and Engineering, Shop Drawings, Product Data, As-Built Drawings, Operating and Maintenance Manuals, Samples.
	.5 Delineation Plan

	8.2 Submission
	.1 The Contractor shall submit initial schedules within seven days after award of Contract.
	.2 Consultant and Owner will review schedule and return reviewed copy within ten (10) Business Days after receipt.
	.3 The Contractor shall resubmit finalized schedule within three days after return of reviewed copy.
	.4 Submit updated progress schedule with each application for payment and as otherwise instructed by Owner.
	.5 Distribute copies of the reviewed schedule to job Site, Subcontractors and other concerned parties.

	8.3 Responsibility
	.1 The Contractor shall perform overall planning and control of the Project.
	.2 Plan and schedule the Work to provide a continuous and efficient flow of the Work to achieve the Contract completion date.
	.3 The Contractor shall develop a detailed schedule as previously described, based on sequencing, phasing, and direction of installation required by the Project.
	.4 At the regular scheduling meetings, The Contractor shall report on the actual progress of each element of Work, including work of Subcontractors.
	.5 The Contractor shall report on firm established delivery and/or start dates for all critical material and equipment, of own trades and of Subcontractors. Immediate notice shall be given to the Owner of all problems or anticipated problems in respect of deliveries of critical materials or trade operations.

	8.4 Construction Schedules
	.1 The Contractor shall prepare and submit to the Owner a detailed schedule. Schedule shall be created using the scheduling software Microsoft Project at no extra cost to the Owner, based on sequencing, phasing, and direction of installation required by the Project.
	.2 Update for progress and submit weekly or as requested by Owner.

	8.5 Weekly Schedule with Manpower Loading
	.1 For weekly coordination meeting provide a detailed two�week work schedule outlining Work activities and manpower requirements (by trade) planned for that period. Update and submit weekly.
	.2 Identify problems on the past week's operation and submit proposed solutions at coordination meetings.

	8.6 Shop Drawings and Product Data
	.1 Contractor's detailed schedule of Work or a separate schedule shall identify the development and submission of Shop Drawings and submission of Product data.
	.2 The Contractor shall provide Shop Drawings in the form specified and in an orderly sequence as directed by the Consultant.
	.3 The Contractor to shall provide sufficient information for comprehensive review of Shop Drawings.
	.4 At the start of the Project, review the Contract Documents and compile a submittal schedule which shall include all submittals required by the Contract Documents. Coordinate the submittal schedule with the construction schedule, show all scheduled dates the submittals are to be submitted, and the latest review return date from the Consultant.
	.5 At the time of submission, the Contractor shall notify the Owner in writing of deviations in Shop Drawings from the requirements of the Contract Documents.
	.6 Shop Drawings and all other submittals to be issued to the Consultant via OnWare.
	.7 Shop drawings and all other submittals issued in any other form outside of OnWare will not be accepted
	.8 Upon receipt of a Shop Drawing the Consultant will provide a response to the Contractor within ten Business Days. Business days are considered Monday to Friday.

	8.7 DELINEATION
	.1 The Contractor shall coordinate with other contractors at the facility and arrange for delineation in time and space as required for the completion of construction Work.  There could be multiple contractors performing Work at the facility.  No additional/overtime charges will be paid if the construction Work is delayed because of coordination with other contractors performing Work at the facility.
	.2 The Contractor shall develop Construction Delineation Plan and implement to ensure that delineation in both time and space is established and maintained among two or more Contractors.  Additionally, ensure site coordination during construction Work activities performed at the facility and that there is only one Constructor (Contractor) at the facility at any point in time in the construction Work area.


	9 Quality Control
	9.1 INSPECTION AND TESTING BY CONTRACTOR
	.1 The Contractor shall be responsible for inspection and testing as required by the Contract Documents, statutes, regulations, by-laws, standards or codes or any other jurisdictional authority.  Give the Consultant timely notice of the readiness for inspection, date and time for such inspection for attendance by the Consultant.

	9.2 Inspection and Testing BY Independent Agencies
	.1 Independent inspection/testing firms may be engaged by Owner for the purpose of inspecting and/or testing portions of Work. Cost of such services will be borne by Owner.
	.2 Employment of inspection/testing firms does not relieve the Contractor's responsibility to perform Work in accordance with Contract Documents. Defective materials and/or workmanship may be rejected, regardless of previous inspection, whenever found.
	.3 The Contractor shall provide assistance required for executing inspection and testing by the appointed firms. Allow access and facilities for inspection and testing.
	.4 If defects are revealed during inspection and/or testing, the Owner will request additional inspection and/or testing to ascertain the full degree of the defect. Correct defects and irregularities as advised by Owner at no cost to Owner. Pay costs for retesting and re-inspection.

	9.3 Procedures
	.1 The Contractor shall allow inspection/testing agencies access to the Work on the Site, at off-site manufacturing and fabrication plants.
	.2 The Contractor shall notify the appropriate agency and Owner and Consultant in advance of the requirement for tests, in order that attendance arrangements can be made.
	.3 The Contractor shall submit samples and/or materials required for testing. Submit with reasonable promptness and in an orderly sequence so as not to cause delay in the Work.

	9.4 Reports
	.1 Copies of inspection and test reports will be issued to prime Contractor, Owner and Consultant.
	.2 The Contractor shall provide copies to Subcontractor of work being inspected/tested.

	9.5 Equipment/Systems
	.1 The Contractor shall submit adjustment and balancing reports for mechanical, electrical and building equipment systems.


	10 Temporary Construction Facilities and Controls
	10.1 Installation/Removal
	.1 The Contractor shall provide construction facilities and temporary controls to execute the Work expeditiously.
	.2 The Contractor shall remove from Site all such Work after use.

	10.2 Guard Rails, Barricades and traffic control
	.1 The Contractor shall provide secure, rigid guard railings and barricades where required for protection of Work, workers and public.
	.2 The Contractor shall provide flag-persons, traffic signals, flares, lights or lanterns as required to perform the Work and protect the public.
	.3 Provide as required by governing authorities.

	10.3 CONSTRUCTION TRAILERS AND TEMPORARY BUILDINGS
	.1 Where applicable, Provide temporary facilities, including but not limited to washroom, locker rooms and office space. If required, move existing equipment into the temporary facility to ensure continuity of space use. Provide signage and ensure the path of travel to temporary facilities is kept clean and safe for all building occupants.
	.2 Stay within the working limits defined in the Contract Documents.  If the Contractor can prove that there are additional or alternate requirements, the Contractor shall define the extent of space required for construction trailers, laydown areas, storage containers or buildings, construction access roads, etc. and submit a proposal to the Contract Administrator for review and approval.
	.3 Where not available, Provide means of storage and protection of furniture, equipment and existing Work moved or altered to facilitate construction.
	.4 Locate construction trailers, laydown areas, and temporary buildings as arranged with the stakeholders and Contract Administrator.
	.5 When temporary building facilities and/or laydown areas are no longer required, promptly remove all contractor equipment, including all construction waste, unless otherwise specified or directed.  Restore all areas to conditions at start of Contract to the satisfaction of the Contract Administrator.

	10.4 Hoarding
	.1 Provide hoarding where required to protect the public, workers and private property from injury or damage.
	.2 Provide protection from damage for all existing trees and plants that are not indicated to be removed.
	.3 Install hoarding, fencing, barriers and dust-tight partitions to protect the parts of the building that are not under construction.
	.4 Provide and maintain, at all times, appropriate protection to fully weatherproof areas of the facility which may become exposed due to demolition, removals, and construction.  Prevent ingress of water, snow, etc., into the interior or building components.  All costs for clean-up and restoration of damages resulting from failure to comply are the responsibility of the Contractor.
	.5 All Furniture, Equipment and existing Work moved or altered to facilitate construction or movement of material or equipment to be stored and protected with dust-tight covers. Storage space to be provided by the Contractor where not possible to store on site. All Furniture, Equipment and existing Work to be subsequently returned to its original location by the Contractor.

	10.5 Dust Tight Screens
	.1 The Contractor shall provide dust tight screens or partitions to localize dust generating activities and for the protection of workers, finished areas of the Work and the public.
	.2 The Contractor shall maintain and relocate protection until such Work is complete.

	10.6 Access and Construction Parking
	.1 The Contractor shall use entrance, exits and on-Site routes as directed by Owner.
	.2 Parking is not permitted on any Site. Contractor to arrange for their own parking. Comply with the Owner's requirements for daily site access.
	.3 Before Contractor enters the Site with his vehicles or equipment, he shall coordinate with the Owner and appropriately barricade, stake off or snow fence the access routes and storage areas and around the construction area in order to prevent damage to buildings, grounds, plantings, turf and surrounding facilities at the Site, and to restrict unauthorized persons from entering the construction area. The Contractor shall be responsible for making good any and all damages caused by his operations on Site. Restoration of such damages shall be to the original condition or better, and to the satisfaction of, and at no extra cost to, the Owner.

	10.7 Use of the Work
	.1 Confine the Work and the operations of employees to limits indicated by the Contract Documents. Do not unreasonably encumber the premises with Products.
	.2 Storage of material shall be outside of the building with exception of material for each day's work requirements.
	.3 Fabrication shops shall not be set up within the building except as directed by the Owner.
	.4 Do not load or permit to be loaded any part of the Work with a weight or force that will endanger the Work.
	.5 The Contractor shall be responsible for careful and reasonable use of any Owner-supplied water and power.

	10.8 temporary signage
	.1 Ensure that employees and the public are informed of the Work being performed in the work area a minimum of 5 days in advance of Work commencing and that signage is installed noting the nature of Work being performed, anticipated start and end dates and any dangers that may result from the Work.
	.2 Replace existing signage as it is removed in the course of the Work with temporary signage.  Replace with new signage where indicated on Drawings upon completion of the Work.
	.3 Fabricate temporary signage from corrugated plastic.  Where required, add grommets for installation.

	10.9 Sanitary Facilities
	.1 The Contractor shall provide weatherproof sanitary facilities as required portable, trailer type washrooms which consist of flush toilets and wash basins in accordance with local health and other authorities.
	.2 The Contractor shall maintain in clean condition.
	.3 Contractors and Subcontractors are not allowed to use the buildings existing facilities.

	10.10 Water Supply
	.1 For water required for construction, refer to City of Toronto Master Services Agreement.

	10.11 Temporary Power and Lighting
	.1 Refer to the City of Toronto Master Services Agreement.

	10.12 Equipment/Tool/Materials Storage
	.1 The Contractor shall provide and maintain, in a clean and orderly condition, lockable weatherproof sheds for storage of tools, equipment and materials. Locate as directed by Owner.
	.2 The Contractor shall locate materials not required to be stored in weatherproof sheds on Site in a manner to cause the least interference with Work activities, as directed by Owner.

	10.13 Security
	.1 Be responsible for the security of Work and material supplied, stored and installed until all Work is complete and accepted by Owner.
	.2 Any security guard patrol or service provided by Owner is for the protection of the Owner's interest in the Work on the Site, and shall not relieve the Contractor of his responsibility to protect the Work of the Contract.

	10.14 Project Cleanliness
	.1 Refer to CCDC2, 2008 Article 3.13 of General Conditions.
	.2 The Owner reserves the right to perform clean-up Work not expeditiously completed by the Contractor and deduct such costs from the Contract Price.

	10.15 COVID 19 PROTOCOL
	.1 The Contractor shall take all necessary precautions to minimize the risk of COVID-19 transmission and illness to themselves, workers and others at the construction site as well as the public sharing common spaces or accessing areas of the project after turn-over.
	.2 The Contractor shall establish and implement a site- specific COVID-19 safety plan that outlines the policies and procedures that reflect the guidance from the following:
	.3 Prior to the start of construction, The Contractor shall develop cleaning and decontamination procedures for all common areas and surfaces. A written plan shall be submitted for review a minimum of 2 weeks prior to construction. The procedures must cover all areas including trailers, gates, equipment, vehicles, all high-touch surfaces such as door handles, counters, cabinet doors, elevator buttons, light switches, faucets, toilet handles, hand rails, touch screen surfaces, keypads and other locations described in the referenced documents and as advised by public health authorities. Procedures shall be posted at all entry points to the site and throughout the project site.
	.4 The Contractor shall establish health screening of all personnel on site. This includes screening prior to entry and exit of the worksite.
	.5 The Contractor shall provide adequate hand-washing facilities on site for all workers. Ensure that washing facilities are visible and easily accessed. Install Wash Station at project sites without ready access to an indoor bathroom / washing facility.
	.6 Practice social distancing, including modifying workspaces and common areas where necessary.
	.7 The Contractor shall develop a preparedness and response plan if someone becomes ill with the symptoms of COVID-19.
	.8 The Contractor shall submit bi-weekly reports documenting the measures that were undertaken in the previous period.  Submit the report prior to each bi-weekly construction meeting, and attach a copy of the report to the meeting minutes.

	10.16 Road Clean-up
	.1 The Contractor shall take all precautions to avoid depositing materials, debris and mud on the Owner's roadways and parking areas and on roads and streets adjoining the Owner's property from vehicles and equipment operating to and from the construction Site, and be responsible for removal of such deposits by brooming and washing.


	11 Fire and Life Safety
	11.1 SAFETY PLAN
	.1 The Contractor shall submit to the Owner for review, prior to the Commencement date or as directed by the Owner, the following:

	11.2 TRAINING, AWARENESS AND ORIENTATION
	.1 The Contractor shall provide the Owner, Consultant and visitors to the Site, training, awareness, orientation, or familiarization in advance of Site visit.

	11.3 Fire Protection
	.1 The Contractor shall provide and maintain temporary fire protection equipment e.g. portable fire extinguishers, during performance of Work required by authorities having jurisdiction, governing codes, regulations and by-laws, to the satisfaction of the Owner and all local and insurance authorities in order to protect the property of the Owner and the Contractor against fire hazards during construction.
	.2 Bulk storage of flammable liquids and other hazardous materials is not allowed on the Site.
	.3 Flammable liquids must be handled in approved containers.
	.4 The bringing in, use, and disposal of gasoline, benzine or other flammable materials shall be handled with good and safe practice as required by authorities having jurisdiction.
	.5 The Contractor shall provide fire extinguishers of the non-freezing chemical type in each temporary building, enclosure, and trailer.
	.6 The Contractor shall use fire-proofed tarpaulins.
	.7 A fire watch shall be required for each of the following activities regardless of the number, duration, or size of the activity in operation on a single floor:

	11.4 Occupational Health and Safety
	.1 Safety is of prime importance on this Project.
	.2 The Contractor shall conform to safe Work practices in accordance with regulations and authorities having jurisdiction.
	.3 The Contractor shall promptly report to Owner all accidents or if any claim is made by anyone against the Contractor or Subcontractor on account of any accident.
	.4 The Contractor shall provide at the Site, equipment to supply first aid service.
	.5 The Contractor shall enforce proper Work methods and act immediately on directions regarding safety and Work practices given by authorities having jurisdiction or the Owner at no additional cost to Owner.
	.6 Failure of Contractor to comply with verbal or written instructions or orders from the Ministry of Labour inspector or other authorities as well as instructions from the Owner or Consultant regarding safe Work practices or provision of specified requirements under the act shall be considered non-compliance of the Contract.
	.7 The Contractor shall maintain on Site a copy of the latest edition of the "Occupational Health and Safety Act, Construction Projects, issued April 2009", and "Occupational Health and Safety Act, Industrial Establishments, issued October 2006".
	.8 The Contractor shall ensure that all personnel are adequately equipped to comply with safety regulations and that sufficient safety equipment is available.
	.9 Lack of equipment will not be reason for non-compliance.

	11.5 Safety Supervisor
	.1 The Contractor shall designate a senior employee as Contractor's safety supervisor.
	.2 The Contractor shall ensure that a designated person is certified by IHSA (Infrastructure Health and Safety Association).
	.3 The designated safety supervisor must be familiar with Workplace Hazardous Materials Information System (WHMIS) regulations and be responsible for compliance.
	.4 The Contractor shall ensure that Controlled Products shall be properly labeled.
	.5 The Contractor shall provide proper warning labels and training at the workplace.
	.6 The Contractor shall provide copies of material safety data sheets for any controlled Product in the workplace.
	.7 The Contractor shall be responsible for all other requirements of the regulations as applicable to employers.
	.8 Before commencing any Work on the Site, The Contractor shall attend Owner's safety orientation meeting and provide Owner with a proposal as to how hazardous materials will be stored and dispensed on the Site area, in addition, specifically outline the measures which Contractor will undertake to prevent damage or injury in the event of an accidental spill.
	.9 The Contractor's "Handling Procedure" will be provided no later than ten days following the health and safety orientation meeting.


	12 Material and Equipment
	12.1 PRODUCTS - general
	.1 The Specifications may contain Product brands that form the basis of some design, and the Specifications will explicitly state so. Such “basis of design” Products are indicated as first listed item in the Product Specifications.
	.2 When manufacturers’ catalogued trade name and model number is specified for a Product, any specified Product will be acceptable.
	.3 When a Product is specified by reference to a standard only, any Product that meets the specified standard may be selected.  Products meeting minimum reference standards will be accepted subject to the Consultant’s review for compliance with the Specifications.
	.4 When a Product is specified by performance Specification without manufacturers specified, any Product meeting the requirements of the Specification may be accepted subject to Consultant’s review.
	.5 Unless otherwise indicated in the Specifications, maintain uniformity of manufacture for any particular or like item throughout the Work.

	12.2 Product and Material Quality
	.1 Products, materials, equipment, and articles referred to as Products throughout the Specifications incorporated in the Work shall be new, not damaged or defective, and of the best quality compatible with Specifications for the purpose intended. If requested, furnish evidence as to type, source and quality of Products provided.
	.2 Defective Products will be rejected, regardless of previous inspections. Inspection does not relieve responsibility, but is a precaution against oversight or error. Remove and replace defective Products at own expense and be responsible for delays and expenses caused by rejection.
	.3 Unless otherwise indicated in the Specifications, maintain uniformity of manufacturers for any particular or like item.

	12.3 Substitutions
	.1 Refer to Section 01 62 01 Substitution Request Form.

	12.4 Expediting
	.1 Immediately after award of Contract, The Contractor shall review Product delivery requirements and anticipate foreseeable supply delays for any item. If delays in supply of Products are foreseeable, notify the Owner of such, in order that substitutions or other remedial action may be authorized in sufficient time to prevent delay in performance of Work.
	.2 In the event of failure to notify the Owner at commencement of Work and should it subsequently appear that Work may be delayed for such reason, the Owner reserves the right to substitute more readily available Products of similar character at no increase in Contract Price.
	.3 The Contractor shall utilize Canadian materials and Products if available and equivalent in price and quality.
	.4 The Contractor shall submit, when requested by Owner, an updated material procurement/expediting record clearly indicating the status of material delivery and fabrication. Particulars to be covered by this record shall include the item identification, sub-vendor, order date, order number, Shop Drawing submission date(s) and review date(s), required delivery date, promised delivery date, date received, date checked and general remarks.
	.5 The Contractor shall accumulate and submit similar records from (assigned) Subcontractors and ensure that Subcontractors are properly and frequently expediting all equipment and material to meet delivery deadlines to suit installation schedule.
	.6 Allow the Owner or their Representative free access to the Contractor's plant and to Subcontractor's plants for visual inspection of allotted material and/or progress of the Work.

	12.5 Transportation
	.1 The Contractor shall pay transportation costs to Site of Products required in the performance of Work.

	12.6 Storage, Handling and Protection
	.1 The Contractor shall handle and store Products in a manner to prevent damage and deterioration.
	.2 The Contractor shall remove and replace damaged Products at own expense and to the satisfaction of Owner.

	12.7 Workmanship
	.1 Workmanship shall be the best quality, executed by workers experienced and skilled in the respective duties for which they are employed.
	.2 The Contactor shall immediately notify the Owner if required Work is such as to make it impractical to produce required results.
	.3 Do not employ any unfit person or anyone unskilled in their required duties. The Owner reserves the right to require the dismissal from the Site of workers deemed incompetent, careless, insubordinate, or otherwise objectionable.

	12.8 Cutting and Remedial Work
	.1 Refer to article - Cutting and Patching.

	12.9 Fastenings
	.1 The Contractor shall provide metal fastenings and accessories in same texture, colour and finish as adjacent material unless indicated otherwise.
	.2 The Contractor shall prevent electrolytic action between dissimilar metals and materials.
	.3 The Contractor shall use non-corrosive hot dipped galvanized steel fasteners and anchors for securing exterior Work, unless stainless steel or other material is specifically requested in the affected Specification section.
	.4 Space anchors within their load limit or shear capacity and ensure that they provide positive permanent anchorage. Wood or any other organic material plugs are not acceptable.
	.5 The Contractor shall keep exposed fastenings to a minimum, space evenly and install neatly.
	.6 Fastenings which cause spalling or cracking of material to which anchorage is made are not acceptable.

	12.10 Protection of Work
	.1 The Contractor shall adequately protect Work completed or in progress. Work damaged or defaced due to failure in providing such protection is to be removed and replaced, or repaired, as directed by the Owner, at no increase in Contract Price.
	.2 The Contractor shall prevent overloading of any part of the Work or building. Do not cut, drill or sleeve any load bearing structural member, unless specifically indicated without written approval of the Owner.
	.3 The Contractor shall maintain and monitor protection of roofing membrane when Work is done on or above finished roofing system.

	12.11 Existing Utilities
	.1 Connect to existing services or utilities at times directed by Owner or local governing authorities, with a minimum of disturbance to Work, building occupants, pedestrian and vehicular traffic.
	.2 The Contractor shall protect and maintain existing active services. When inactive services are encountered cap off in a manner approved by authority having jurisdiction and stake or otherwise record location of capped service.


	13 Systems Demonstrations
	13.1 not used

	14 Contract Closeout
	14.1 Final Cleaning
	.1 When the Work is substantially performed, the Contractor shall remove surplus Products, tools, construction machinery and equipment not required for the performance of the remaining Work. Final cleaning shall include, but are not limited to the following:

	14.2 warranty
	.1 Refer to Division 00 for Warranty information.

	14.3 Documents
	.1 The Contractor shall submit close-out documents to the Consultant and the City of Toronto in electronic and printed copy formats within 45 days of the issuance of Substantial Performance.  Provide electronic copies and printed in 3-ring binders of close-out documents to the Consultant for prior review.  Closeout documents submissions includes, but is not limited to:
	.2 Collect reviewed submittals and assemble documents executed by Subcontractors, Suppliers, and manufacturers.
	.3 Submit material in a neatly indexed package, prior to final application for payment.
	.4 All Warranties shall commence from date of Certificate of Substantial Performance unless indicated otherwise.
	.5 Contractor shall be responsible for obtaining and enforcing all required warranties.
	.6 Examine all sections of the Specification to ensure inclusion of all warranties specified.

	14.4 Inspection/Takeover Procedures
	.1 Prior to application for certificate of Substantial Performance, The Contractor shall carefully inspect the Work and ensure it is complete, that major and minor construction deficiencies are complete, defects are corrected and the building is clean and in condition for occupancy. Notify the Owner in writing of satisfactory completion of the Work and request an inspection.
	.2 The Contractor shall conform to OAA/OGCA document No.100 for takeover procedures.
	.3 Consultant will allow a maximum of two final inspections for each discipline for rectifying all defects.  Beyond this all additional visits will be charged to the General Contractor at a rate of $1000.00 per visit/report per person.
	.4 During inspection by the Owner and Consultant, a list of deficiencies and defects will be tabulated. Correct within agreed time schedules.

	14.5 EQUIPMENT HANDOVER LIST
	.1 The Contractor shall submit Equipment Handover List in accordance with Section 01 33 00, containing specific technical data for each equipment which has, or shall have, an Asset Tag number allocated. List shall include but not limited to the equipment name, quantity and equipment model.
	.2 The template format will be provided by the Owner.



	011000.1 Methods of Procedure (MOP) Template - Sample
	011000.2 Construction Dashboard Template
	011100 Summary of Work
	1 General
	.1 This section is intended to provide basic identification of the Work, for the Contractor to determine upfront, the nature of the Work involved in this Contract. In no way shall this section be interpreted as being a full representation of the Work of this Contract.
	.2 It is the Contractor's sole responsibility to examine the Commercial Documents, Specifications and Drawings issued to establish/determine total scope of Work.

	2 Project Overview
	.1 Toronto City Council adopted the City of Toronto Corporate Accessibility Policy to ensure accessibility at all its facilities and public spaces. The Corporate Real Estate Management Division then initiated a capital Program to upgrade/renovate the facilities that fall under its capital maintenance program. This Program will support the City-wide mandate to remove physical barriers across all City facilities.
	.2 This Tender package represents the upgrade of a total of eight (8) buildings located at different addresses within a specific geographical area. The buildings addresses are as follows:
	.3 The buildings included in this Tender are being renovated to meet the City of Toronto Accessibility Design Guideline (TADG 2016).

	3 Project Schedule
	.1 An overall project construction schedule (attached to end of this section) has been developed based on the start and finish for each building in this Contract. These timelines have been discussed with the City and agreed to by the stakeholders and as such must be adhered to. These timelines must also take into account the phasing requirements for each building to minimize the interruption to the operation of each facility. The Contractor shall follow the attached schedule construction start and finish dates without exception and provide a detailed construction schedule as required in the specifications taking into account the overall schedule timelines and phasing requirements shown on the Drawings. Construction schedule to be submitted to the Consultant for review prior to the commencement of the work.
	.2 Simultaneous work in similar buildings is not allowed. For example, two Fire Halls or two Police Stations cannot be under construction at the same time.

	4 Project Phasing
	.1 All the buildings included in this Contract are occupied and will be operational during construction.  As such, the Project shall be carried out in multiple phases to minimize interruption to the operation of the facility.  The phasing to implement the work in each building is indicated on the architectural drawings for each building. The phasing plan for each building was discussed with the City and accepted by the stakeholders and therefore expected to be followed by the Contractor in performing the Work. Any deviation from this phasing plan must be approved by the City’s Project Manager.
	.2 Discuss all storage, employee swing space, room and facility closures, equipment and furniture moves, and any other activities that may impact the operation of the facility with the Stakeholder of each building to ensure Stakeholders acceptance of implementation and site conditions. Refer to Section 01 10 00 General Requirements.
	.3 Provide the City Project Manager with 30 Calendar Days notice prior to starting the Work in any phase.
	.4 The City, at their sole discretion, may choose to relocate staff and furniture at their own cost. The Contractor will be notified in this event and a credit for phasing and relocation costs on that particular building shall be provided by the Contractor to the City on the next monthly invoice.

	5 Working hours
	.1 The buildings included in this Tender will be occupied and in operation Monday to Friday. Construction Work must occur 7 days a week 8:00 PM to 6:00 AM.
	.2 Extension or modification to the above specified hours of work must be submitted in writing to the City’s Project Manager for approval.

	6 Subcontractors
	.1 Abatement Subcontractor
	.2 Background Check and Security Clearances
	.3 Mandatory Toronto Police Service (TPS) Subcontractors
	.4 Preferred Corporate Security Subcontractors

	7 Description of Contract (General Contract)
	.1 The Contract comprises the building modifications Work which consists of, but is not limited to, the following:


	011811 Commissioning General Requirements
	1 General
	1.1 GENERAL
	.1 Provide Work of this section in accordance with the Contract Documents.
	.1 This section applies on projects where commissioning is performed by the General Contractor.

	1.2 DESCRIPTION
	.1 The commissioning process provides the Owner of the facility with a high level of assurance that the systems to be commissioned, including but not limited to the mechanical and electrical systems, have been installed in accordance with the Contract Documents, and operate within the design intent.
	.2 The process does not take away or reduce the responsibility of the Design Consultants or Installing Contractors to Provide a finished Product. Commissioning is intended to enhance the quality of the system start-up and aid in the orderly transfer of beneficial use and knowledge from the Design Consultant and the Installation Contractor to the Owner.
	.3 The General Contractor has primary responsibilities for coordinating all commissioning activities with the Consultant, Subcontractors, manufacturers and equipment Suppliers.
	.4 The Consultant will witness and confirm that all startup commissioning and training are in general conformance with the Contract Documents.

	1.3 COMMISSIONING PROGRAM
	.1 The commissioning program is divided into four parts:

	1.4 SUBSTANTIAL COMPLETION
	.1 Substantial Completion of the trades Work requires the following parts of the commissioning program to be completed and accepted by the Owner:
	.2 Part 2: Performance testing may begin before Substantial Completion and extend upwards of nine months minimum after Substantial Completion, based on seasonal conditions required to obtain test load conditions.

	1.5 ROLES AND RESPONSIBILITIES
	.1 Owner
	.2 General Contractor
	.3 Acceptance Authority
	.4 Consultant
	.5 Installation Contractor
	.6 Equipment Suppliers and Miscellaneous Contractors


	2 Products
	2.1 general
	.1 Refer to commissioning Specifications for affected division of the Work.


	3 Execution
	3.1 COMMISSIONING PLAN AND SCHEDULE
	.1 The General Contractor shall coordinate, develop and submit an integrated construction and commissioning schedule.  Any additional site visits required by the Consultant’s Commissioning Agent resulting from incomplete work or corrections regarding commissioning shall be paid for by the General Contractor.
	.2 Installation Contractor shall assist in the development and coordination of the overall commissioning schedule and plan.

	3.2 VERIFICATION AND PERFORMANCE TESTING
	.1 Personnel
	.2 Test Reports
	.3 Safety Interlocks
	.4 As a result of initial testing results, testing plans and procedures may need to be adjusted to suit.

	3.3 OPERATING AND MAINTENANCE MANUALS/SYSTEMS OPERATING MANUALS
	.1 Provide Operating and Maintenance Manuals (O&M) in accordance with the specific requirements of each division of the Work and the General Contract requirements.
	.2 Systems Operating Manuals (SOM) are to be provided by the Consultant.
	.3 Submit the O&M Manuals for review at least two months prior to the start of operator training.

	3.4 TRAINING
	.1 Assist in scheduling and coordinating training sessions for the operations and maintenance staff for each system.
	.2 Training is to be conducted in a classroom setting with the appropriate system schematics, handouts, and any audio/visual training aids on-site with the equipment. Video record the training sessions in full and submit two DVD discs or two USB flash drives to the Design Consultant for turning over to the Owner.
	.3 The Consultant will assist the Installation Contractor with the development of training hand-outs, and in conducting training sessions with regards to system operation.
	.4 Equipment Vendors shall provide training on the specifics of each major equipment item including design intent, troubleshooting, and repair techniques.
	.5 Refer to each division commissioning Specification for training details.

	3.5 RECORD DRAWINGS
	.1 The Installation Contractor shall maintain and provide As-Built Drawings in accordance with the General Conditions of the Contract.
	.2 The General Contractor and Design Consultant shall review As-Built Contract Documents to verify incorporation of both design changes and As-Built construction details.

	3.6 ACCEPTANCE PROCEDURES
	.1 The final acceptance procedures will be determined by the Commissioning Authority and the Owner, and will include but not be limited to the following:
	.2 Witness Testing

	3.7 FINAL COMMISSIONING REPORT
	.1 Upon completion of all four phases of the commissioning program, provide a final commissioning report for each division of the Work describing the following:

	3.8 EXCLUSIONS
	.1 Responsibility for Construction Means and Methods
	.2 Hands-On Work



	013300 Submittal Procedures
	1 General
	.1 Items to be submitted for review
	.2 Submit with reasonable promptness and in an orderly sequence so as not to cause delay in the Work. Failure to submit in adequate time is not considered sufficient reason for an extension of Contract Time and no claim for an extension by reason of such default will be allowed.
	.3 Work affected by the submittal shall not proceed until review is complete.
	.4 Submittals MUST be accompanied by “Standard Submittal Form” with all blank spaces filled in. A copy of the form is bound into the Specifications following this section.
	.5 Contractor shall retain one reviewed and stamped copy of each submission on Site. Only the stamped copies shall be used on the Work.

	2 Shop Drawings
	2.1 General
	.1 The term "Shop Drawing" means Drawings, diagrams, illustrations, schedules, performance charts, brochures and other data which are to be provided by the Contractor to illustrate details of a portion of the Work.
	.2 The Contractor shall arrange for the preparation of clearly identified Shop Drawings as called for by the Contract Documents or as the Consultant may reasonably request.
	.3 Prior to submission to the Consultant, the Contractor shall review and stamp all Shop Drawings. By this review the Contractor represents that he has determined and verified all field measurements, field construction criteria, materials, catalogue numbers and similar data and that he has checked and coordinated each Shop Drawing with the requirements of the Work and of the Contract Documents. The Contractor's review of each Shop Drawing shall be indicated by stamp, date, and signature of a responsible person.
	.4 Submittals not stamped, signed, dated and identified as to the specific Contract requirements may be returned without being examined and shall be considered rejected.
	.5 The Contractor shall submit Shop Drawings to the Consultant for his review with reasonable promptness and in orderly sequence so as to cause no delay in the Work or in the work of other Contractors. If either the Contractor or the Consultant so requests they shall jointly prepare a schedule fixing the dates for submission and return of Shop Drawings. At the time of submission the Contractor shall notify the Consultant in writing of any deviations in the Shop Drawings from the requirements of the Contract Documents.
	.6 The Consultant will review and return Shop Drawings in accordance with schedule agreed upon, or otherwise with reasonable promptness so as to cause no delay. The Consultant's review will be for conformity to the design concept and for general arrangement only and such review shall not relieve the Contractor of responsibility for errors or omissions in the Shop Drawings or of responsibility for meeting all requirements of the Contract Documents unless a deviation on the Shop Drawings has been approved in writing by the Consultant.
	.7 The Contractor shall make any changes in Shop Drawings which the Consultant may require consistent with the Contract Documents and resubmit unless otherwise directed by the Consultant.  When resubmitting, the Contractor shall notify the Consultant in writing of any revisions other than those requested by the Consultant.
	.8 The Contractor shall secure from all his Subcontractors and material Suppliers, uniform size Shop Drawings showing the construction materials, etc., or as required and upon which the respective Bids have been based.
	.9 Shop Drawings shall define the division of responsibility between the trades, and all items shown on the Shop Drawings shall be supplied as part of the Contract unless it is specifically noted that certain items are not part of the Contract.
	.10 Any work done before receiving the Consultant's final review of the Shop Drawings shall be at the Contractor's risk.

	2.2 Shop Drawings Identification
	.1 An electronic stamp will be sized and placed to fit on each Shop Drawing:

	2.3 Reproduction of Engineering Drawings
	.1 Reproduction of the engineering Drawings, to serve as background or reference for Shop Drawings, will be permitted.  Cost of reproduction shall be based on the number of electronic Drawing files as indicated below, and shall be paid for by the Contractor in accordance with rates indicated below. Rates are exclusive of HST.  The Consultant will prepare the files by removing logos, seals and other identification or reference to the Owner or Consultant, checking all reference files and removing unnecessary external references, and packaging files for release. Any identification or reference to the Owner or Consultant is to be removed from all Drawings that are used by the Contractor for this Contract.  Costs incurred for the reproduction of engineering Drawings shall be paid by the Contractor directly to the Consultant.
	.2 Prior to the release of digital or electronic files, the Consultant will issue to the Contractor the Digital Transfer Agreement form attached to the end of this section.

	2.4 Submittal System - GENERAL
	.1 Submit Portable Data Files (PDF’s) of fully detailed and dimensioned Shop Drawings of the Work.
	.2 Shop Drawings will be returned to the Contractor stamped and marked "REVIEWED", or "REVIEWED AS NOTED", or "REVISE & RESUBMIT" or " NOT REVIEWED".  These stamps are defined as follows:
	.3 Shop Drawing numbering shall be in numerical sequence beginning with the specification Section number followed by “001”.  If a revision is submitted it shall be followed up in sequence beginning with “.R1”. See below table for example:
	.4 Coordinate Shop Drawing file sizes with Consultant in advance of submittal. Generally, submit up to 10 megabytes file size only.
	.5 Drawings shall be blackline as much as possible to obtain good resolution when printed.
	.6 Consultant may mark up the Shop Drawings electronically or may print and mark up manually.
	.7 A copy of Shop Drawings with Consultant’s comments in colour and shall be emailed back to the Contractor or posted on a File Transfer Protocol (ftp) site or project website, if such site exists. The Consultant will retain on its electronic folder, a PDF copy of Shop Drawings returned to the Contractor. Original marked up hardcopy if applicable will also be retained by the Consultant.

	2.5 Submittal system
	.1 Shop Drawings shall be submitted in electronic format for obtaining reviews from the Consultant.
	.2 Electronic submittals shall be uploaded by the Contractor in PDF format.  Any other format will result in delays in the review of submittals.
	.3 Contractor shall electronically notify various people of each submittal according to a communications plan determined at the beginning of the Work.
	.4 Consultant will apply the review stamp to the submittals and upload a PDF version of the reviewed Drawings complete with comments.  Consultant will return submittals  and will be named to align as closely as possible.
	.5 Consultant will electronically notify the various parties of a reviewed submittal as determined at the beginning of the Work in the communications plan.
	.6 Contractor shall download “Reviewed” submittal and print out the files in order to obtain the Consultant’s review comments.
	.7 Contractor is responsible for opening and checking all documents and shall confirm the following and if there are any discrepancies, the Contractor shall contact the Consultant immediately.

	2.6 SUBMITTAL SYSTEM – ONWARE
	2.7 Information Required
	.1 Indicate materials, methods of construction and attachment or anchorage, erection diagrams, connections, explanatory notes and other information requested in the individual Specification sections or as necessary for completion of Work. Where articles or equipment attach or connect to other articles or equipment, indicate that such items have been coordinated, regardless of the section under which the adjacent items will be supplied and installed. Indicate cross references to design Drawings and Specifications.
	.2 Where a submittal relates to door schedule(s), submittal MUST be cross referenced to the door schedule(s) indicating door number and type. Non-compliance will result in the rejection of Shop Drawing.
	.3 All submittals shall be clearly drawn with CAD or typewritten to be legible.

	2.8 Engineer's Stamp and Signature
	.1 Shop Drawings of components, apparatus and equipment which are designed by the Contractor shall bear the stamp and signature of an Engineer registered in the Province of Ontario in accordance with the Ontario Building Code and the Professional Engineer's Act.

	2.9 Changes
	.1 Adjustments made on Shop Drawings by the Consultant are not intended to change the Contract Price. If adjustments affect the value of Work, state such in writing to the Consultant prior to proceeding with the Work.
	.2 Make changes in Shop Drawings as the Consultant may require and which are consistent with Contract Documents. When resubmitting, notify the Consultant in writing of any revisions other than those requested by the latter.

	2.10 UnitS of Measurement
	.1 Shop Drawings shall show weights and dimensions in either metric (S.I. units) or Imperial units, consistent with the Consultant's Drawings and Specifications.

	2.11 Miscellaneous
	.1 Fabrication shall not proceed until Drawings have been reviewed, unless other authorization is granted in writing by the Consultant.
	.2 The Contractor and each Subcontractor is expected to operate as an expert in his respective field. The Contractor shall save Owner and Consultant harmless from any defect resulting from failure in this regard including cost of remedial action necessary before or after completion of the Work.
	.3 Drawings shall be prepared specifically for the Work.

	2.12 Record Submissions
	.1 Record purpose submissions for:

	2.13 Submissions to Authorities Having Jurisdiction
	.1 Contact authorities having jurisdiction over the Place of Work for required list of submissions for their review.
	.2 All detailed design Drawings or other submittals required to be submitted to the authority for approval shall be prepared, submitted, and paid for by the Contractor.

	2.14 Brochures
	.1 Submit two copies of Product data sheets or brochures, or one copy on CDROM(s), scanned file copies in Adobe Acrobat Version 9. Data sheets or brochures are for requirements requested in Specification sections and as the Consultant may reasonably request where customized Shop Drawings will not be prepared due to standardized manufacture of Product.
	.2 Brochures or Drawings of standard production equipment shall be for one size or model and include all performance data and characteristic curves for such equipment.
	.3 Wiring diagrams and schematics shall accompany Shop Drawings for all equipment which have electrical controls furnished with the equipment.


	3 Samples
	3.1 Samples
	.1 Submit for review all samples as requested in the respective Specification sections. Label samples as to origin and intended use in the Work.
	.2 Deliver samples prepaid to Consultant's business address, unless otherwise approved by Consultant.  Large, heavy items such as concrete block samples may be reviewed on site if arranged in advance with the Consultant.
	.3 Notify the Consultant in writing at the time of submission, of deviations in samples from requirements of Contract Documents.
	.4 Adjustments made on samples by the Consultant are not intended to change the Contract Price. If such adjustments affect the value of Work, state such in writing to the Consultant prior to proceeding with the Work.
	.5 Make changes in samples which the Consultant may require consistent with the Contract Documents.


	4 Building, Operating and Maintenance Manuals
	4.1 Binders
	.1 Binders: Commercial quality, 260 mm x 295 mm; hard covered, jacketed, “D” ring style with 3 rings in size to suit binder thickness.
	.2 Covers: Identify each binder with typed or printed title "Building, Operating and Maintenance Manuals"; list title of Project, Owner, and date of manual submission.
	.3 Organize contents into applicable categories of Work, parallel to Specification sections. When only one volume is required, include a complete index. Where more than one volume is required, include a complete index of all volumes and each succeeding volume shall contain an index of its own contents.

	4.2 building manuals
	.1 For building Products, applied materials and finishes include:
	.2 Include instructions for cleaning agents methods and recommended schedule for cleaning and maintenance, include precautionary information against detrimental agents and proper methods.
	.3 Additional requirements: Include as specified in individual Specification sections.

	4.3 operating and maintenance manuals
	.1 One Operating and Maintenance Manual is to be submitted for each building and address included as part of the project.
	.2 Manuals are to contain operational information on equipment, cleaning and lubrication schedules e.g. filters, overhaul and adjustment schedules and similar maintenance information. Give equipment function, normal operation characteristics and limiting conditions. Include performance curves, with engineering data and tests, and complete nomenclature and commercial number of replaceable parts.
	.3 Instructions shall be in such form and language so as to facilitate the Owner in the proper operation and maintenance of building systems.
	.4 In addition to information specified, include the following:
	.5 Requirements specified apply to component parts of equipment whether they are manufactured by Supplier of equipment or are supplied as a component part of an item of equipment.

	4.4 submittal OF MANUALS
	.1 Two months (two weeks) prior to anticipated date of Substantial Performance, submit to Consultant one hardcopy and one USB of completed manuals in final form.


	5 As-Builts
	5.1 AS-BUILT drawings and cctv
	.1 Provide at own cost, additional sets of Drawing prints for use in maintaining “As-Built” information.
	.2 Be responsible for creating “As-Builts” from field data collected during the course of the Project. Neatly record complete with legible dimensions and notes.
	.3 “As-Built” Drawings are those prepared by the Contractor as it constructs the Project and upon which it documents the actual locations of the building components and changes to the original Contract Documents.
	.4 Field data is defined as information that is not available from the Contract Documents, addenda, Change Orders, or Site instructions. It is of importance that the Contractor record on the “As-Builts” all field information relating to concealed conditions.
	.5 “As-Built” information MUST have a high degree of accuracy in all respects.
	.6 Recording must be done on the same day that deviation is made to ensure that important information is not missed from the “As-Builts”.
	.7 Hand-mark all recording using red ink. “Clouded” method is unacceptable and “As-Builts” showing such method will be returned to the Contractor.
	.8 Identify as "Project As-Built Copy". Maintain in good condition; clean, dry and legible, and make available for inspection on Site by Consultant at all times.
	.9 Upon completion of the Work and prior to final inspection, submit a clean and legible copy of “As-Built” Drawings to Consultant.
	.10 CCTV:

	5.2 Progress Photographs
	.1 On commencement of the Work and at every two-week interval thereafter, supply the Consultant with minimum twelve (others) digital colour photographs, taken from different views, indicating status and progress of the Work by each section of Work. Indicate date photograph was taken with appropriate description and email to the Consultant or upload to FTP site or project website, where the latter exists.
	.2 Maintain a binder on site with 4 x 6 photographs for easy reference.

	5.3 progress video
	.1 Provide internet capable camera and an active website, allowing off-site viewing of the Place of the Work twenty-four hours a day, seven days a week.  Submit website address and security access code to Consultant.
	.2 Submit colour files in digital format, weekly with progress statement.
	.3 Frequency: At completion of building as directed by Consultant.



	013300A-Standard Submittal Form
	013544 Environmental Protection
	1 Description
	.1 This section covers Work for protection of environment as applicable to this Project.
	.2 Provisions of this section supplement requirements of Contract Documents.

	2 Environmental Practices
	.1 Implement environmentally sound practices in this Project by incorporating Products that lessen burden on environment in production, use and final disposition. Support implementation of reduction, reuse and recycling strategies and use of environmentally sound Products. Promote use of environmentally responsible packaging practices by reducing and/or eliminating Products with excessive packaging in this Project where these practices do not negatively affect the proper protection of materials from inclement weather, especially water damage.
	.2 Employ environmentally sound Products which are made, used and disposed of in a manner that significantly reduces harm to environment.

	3 Surface Drainage and Watercourses
	.1 Maintain ditches and watercourses for surface water drainage of Site and external properties during construction. Be responsible for damage due to negligence.
	.2 Incorporate appropriate retention, detention and settling ponds, or similar methods, reviewed by Consultant, to control surface water run-off to adjacent ditches or other watercourses and to prevent oil, sediment or de-icing materials being carried into such ditches and/or watercourses. Tested quality of water discharged to ditches and/or watercourses shall not be of worse quality than that present in ditches and/or watercourses prior to any discharge of Site surface water. Monitor and test discharge water at least weekly and provide copies of test result to Consultant.
	.3 Locate and protect stockpiles of semi-permanent nature to satisfaction of authorities having jurisdiction to ensure minimum environmental interference.

	4 Noise Control
	.1 Adhere to local noise bylaws.
	.2 Equip vehicles and equipment with efficient noise attenuation devices (mufflers) to minimize noise levels in vicinity of Site.
	.3 Where necessary place noise attenuation devices (barriers) around stationery pumps and compressors.

	5 Dust Control
	.1 Undertake control measures to prevent nuisances due to dust in any phase of construction.
	.2 Application of calcium chloride shall be kept to a minimum and shall be restricted to vehicle right-of-way.  In close proximity to watercourses, frequent application of water is preferred method.  Obtain Consultant's approval before chemicals for dust control are used.
	.3 Transport dusty materials in covered haulage vehicles.
	.4 Transport wet materials in suitable watertight haulage vehicles.

	6 Waste Management Practices
	.1 Refer to Section 01 74 19.

	7 Equipment Fuelling, Maintenance and Storage
	.1 Obtain Consultant's acceptance of refueling areas.
	.2 Procedures for interception and rapid clean-up and disposal of fuel spillages shall be submitted to Consultant for review prior to starting Work.
	.3 Ensure that materials required for clean-up of fuel spillages are readily accessible on Site at all times.
	.4 Carry out refueling of equipment at acceptable refueling areas.
	.5 Ensure that water used for cleaning of equipment does not drain into streams, lakes or watercourses. Do not empty fuel, lubricants and/or pesticides into any watercourse, or on ground.
	.6 Clean Construction Equipment prior to entering public roadways to prevent littering.  Debris from cleaning equipment shall not be permitted into storm sewers or watercourses.
	.7 Store equipment and materials in orderly manner and in location acceptable to Consultant.

	8 Spills Reporting
	.1 In event of spill or other emission of pollutant into natural environment, notify:

	9 Contingency Plan for Control and Clean-Up of Spill
	.1 Prior to commencing construction, prepare contingency plan for control and clean-up of spills. Contingency plan to include:
	.2 Ensure immediate availability of Products with which to effect temporary repair to broken pipelines and other services so spill or other emission of pollutant is immediately controlled and stopped and to mitigate damages.
	.3 Submit for Consultant's review copy of contingency plan and make appropriate changes as requested.


	014113 Pre-Start Health and Safety Review Requirements
	1 All equipment shall be guarded and safeguarded in compliance with the Industrial Regulations O.Reg. 851 and shall meet the latest revision of the applicable standard listed in tables 3 and 4 of the Guidelines for Pre-Start Health and Safety Reviews: How to Apply Section 7 of the Regulation for Industrial Establishments (available on the Government of Ontario website).
	2 For all equipment that triggers a Pre-Start Health and Safety Review (PSR) as outlined in the Guidelines for Pre-Start Health and Safety Reviews: How to Apply Section 7 of the Regulation for Industrial Establishments and as specified in Section 7 of the Industrial Regulations O.Reg. 851, the Contractor shall provide a PSR report. Alternatively, the Contractor shall provide a Letter of Exemption complete with supporting documentation as outlined in the Guidelines and as specified in Section 7 of the Industrial Regulations O.Reg. 851.

	016200 Equivalents and Substitutions
	1 PROPOSED EQUIVALENT PRODUCTS
	.1 Whenever a material or article is specified or described by using the name of a proprietary Product or the name of a particular manufacturer or Vendor, the specific item mentioned shall be understood as establishing type, function, dimension, appearance, and quality of Product desired.
	.2 The words "or accepted equal", “or accepted equivalent” and “or accepted alternative” as used in the Specifications are to be regarded as synonymous in meaning, and are applicable to all Specifications unless specifically stated otherwise. Any material, Product, or equipment which will fully perform or meet the service or function and/or aesthetics represented by a specified Product will be considered for acceptance as a "substitution", provided the Contractor submits proof that such material, Product or equipment is of acceptable equivalent substance and function and is accepted by the Owner. The burden of proof of acceptability rests with the Contractor.

	2 PROPOSED SUBSTITUTIONS
	.1 Requests for substitutions must be submitted in writing using Section 01 62 01 Substitution Request Form.
	.2 The net cost of proposed substitution, weighed versus the cost of review, will be a factor in the Owner’s final decision.
	.3 Contractor is responsible to determine suitability of accepted substitute Products for general construction purposes and scheduling requirements.
	.4 Acceptability of proposed substitutions is at the sole discretion of the Owner. The Owner however, is under no obligation to consider any or all proposed substitutions.  Acceptance of substitutions shall in no way be interpreted as a waiver from full compliance with other Specification requirements.
	.5 Contractor shall declare that such substitution will fit within all constraints of the intended location and operating system in the Work without modification, or clearly described and defined modification, to allied specified systems, materials or assemblies.
	.6 Contractor shall save harmless the Owner, Consultant and their Subconsultants from any costs or third party action as a consequence of accepted substitution. Failure to comply with these requirements will result in rejection of the request.

	3 NOTIFICATION OF ACCEPTANCE
	.1 Materials and equipment accepted as substitutions will be formally notified to the Contractor by a Change Order, Supplementary Instruction (SI) or Shop Drawings, as the case may be.


	016201 Substitution Request Form
	1 General
	.1 This section applies to proposed substitutions submitted after Contract award.
	.2 Within four (two) weeks of Contract award, the Consultant will receive requests for substitutions from General Contractor for consideration. Proposed substitutions received after the expiration of the specified period will be marked "substitution review expired" and returned to Contractor.
	.3 Copy Owner on all substitution requests. The Owner will forward authorized substitution requests to Consultant by email. Consultant will not proceed with review without Owner’s authorization.
	.4 For the Consultant's services in reviewing submittal, pay a fee of $180.00/hour plus HST, minimum three hours or $540.00, per proposed substitution.
	.5 Upon receipt of request, the Consultant will assess time required to review. If up to three hours is required, the Consultant will email Contractor and the Contractor will acknowledge by return email, authorizing the Consultant to proceed.
	.6 If the Consultant requires additional time above the three hours, Consultant will email Contractor with proposed additional hours with a proper breakdown for Contractor’s consideration. Contractor shall send an email response accepting the proposed budget to authorize Consultant to do the review.
	.7 The Consultant will complete its review and submit a response back to Contractor in a timely manner.
	.8 Whether rejected or accepted, the Consultant will invoice Contractor for the cost of the review, with a copy of the Contractor’s email confirmation attached to the invoice.
	.9 The Owner is under no obligation to consider any or all proposed substitutions.
	.10 For substitutions where cost savings are proposed the cost saving amount proposed by the Contractor will be reduced by the cost for the review.
	.11 Contractor shall declare that such substitution will fit within all constraints of the intended location and operating system in the Work without modification, or clearly described and defined modification, to allied specified systems, materials or assemblies. The proposed substitute shall be equal to or superior to the specified item as determined by Consultant.
	.12 Save harmless the Owner, Consultant and their Subconsultants from any costs or third party action as a consequence of accepted substitution. Failure to comply with these requirements will result in rejection of the request.
	.13 Any system, Product or material utilized without acceptance from the Consultant shall be removed from the Work, and replaced with complete installation of those specified without adjustment of Contract Price or Contract Time.

	2 Details of Substitution Request
	.1 Specified Product
	.2 Proposed Substitution
	.3 Product History
	.4 Proposed Product Affects Other Parts of Work?
	.5 Differences between proposed substitution and specified Product:
	.6 Reason for not providing specified Product (substitution requests are considered under any of the following conditions only. Indicate conditions with a check () mark):
	.7 Change to Contract Price
	.8 Change to Contract Time
	.9 Contractor’s Declaration:

	3 Consultant’s Review

	016615 Material Equipment and Workmanship
	1 General
	1.1 Requirements Included
	.1 Product quality, availability, storage, handling, protection, handling on Site.
	.2 Manufacturer's instructions.
	.3 Workmanship, coordination, cutting, fastenings.
	.4 Existing facilities.


	2 Products
	2.1 Quality
	.1 Products, material, equipment and articles (referred to as Products throughout the Specifications) incorporated in the Work shall be new, not damaged or defective, and of the best quality, compatible with Specifications for the purpose intended.
	.2 Defective Products, whenever identified prior to the completion of Work will be rejected, regardless of previous inspections. Inspection does not relieve responsibility, but is a precaution against oversight or error. Remove and replace defective Products at own expense and be responsible for delays and expense caused by rejection.
	.3 Should any dispute arise as to the quality or fitness of Products, the decision rests strictly with the Consultant based upon the requirements of the Contract Documents.
	.4 Unless otherwise indicated in the Specifications, maintain uniformity of manufacture for any particular or like item throughout the building.
	.5 Permanent labels, trademarks and nameplates on Products are not acceptable in prominent locations, except where required for operating instructions, or when located in mechanical or electrical rooms as approved by the Consultant.

	2.2 Availability
	.1 Immediately after award of Contract, review Product delivery requirements and anticipate foreseeable supply delays for any item. If delays in supply of Products are foreseeable, notify the Consultant of such, in order that substitutions or other remedial action may be authorized in sufficient time to prevent delay in performance of Work.
	.2 In the event of failure to notify the Consultant at commencement of Work and should it subsequently appear that Work may be delayed for such reason, the Consultant reserves the right to substitute more readily available Products of similar character at no increase in Contract Price.
	.3 Utilize Canadian materials and Products if available and equivalent in price and quality.

	2.3 Storage, Handling and Protection
	.1 Handle and store Products in a manner to prevent damage, deterioration and soiling and in accordance with manufacturer's instructions where applicable.
	.2 Store packaged or bundled Products in original and undamaged condition with manufacturer's seals and labels intact. Do not remove from packaging, crating or bundling until required in the Work.
	.3 Store Products subject to damage from the elements, in weatherproof enclosures.
	.4 Store cementitious Products clear of earth or concrete floors, and away from walls.
	.5 Keep sand, when used for mortar or grout materials, clean and dry. Store sand on platforms and cover with waterproof tarpaulins during inclement weather.
	.6 Store sheet materials and lumber on flat solid supports and keep clear of ground. Slope to shed moisture.
	.7 Store and mix paints in a heated and ventilated room. Remove oily rags and other combustible debris from Site daily. Take every precaution necessary to prevent spontaneous combustion.
	.8 Remove and replace damaged Products at own expense and to the satisfaction of Consultant.

	2.4 Receiving Material Furnished by Owner
	.1 Owner furnished material or equipment are listed in the Specifications.
	.2 Contractor receiving such items shall give receipts for the item delivered and thereafter will be held responsible for the care and storage of such items and shall pay for the cost of replacing or repairing any items damaged, misplaced or found to be missing while in Contractor's care and custody.

	2.5 Transportation
	.1 Pay costs of transportation of Products required in the performance of Work.
	.2 Transportation cost of Products supplied by the Owner and delivered to Site will be paid for by the Owner.

	2.6 Manufacturer's Instructions
	.1 Unless otherwise indicated in the Specifications, install or erect Products in accordance with manufacturer's instructions. Do not rely solely on labels or enclosures provided with Products.
	.2 Obtain written instructions directly from manufacturers.

	2.7 Alternative Materials
	.1 Purchased items or materials must meet the requirements of the Specifications. Be responsible for all costs for any modifications required for use of such items.
	.2 To receive approval of substitution, the proposed substitute shall be equal to or superior to the specified item. Requests for substitution shall be accompanied by documentary proof of equality and difference in price and delivery.
	.3 Submit request to the Consultant in writing and provide all technical data, samples and other information requested. No substitution shall be made without the written authority of the Consultant whose decision shall be final.
	.4 Products shall be applied, installed, connected, erected, cleaned and conditioned in accordance with the manufacturer's instructions or directions, unless specified to the contrary elsewhere in the Contract Documents.
	.5 Assume responsibility for any additional material or installation costs resulting from the approved use of equivalent materials or equipment.

	2.8 Expediting
	.1 The Contractor shall submit, when requested by Consultant, an updated material procurement/expediting record indicating clearly the status of material delivery and fabrication. Particulars to be covered by this record shall include the item identification, sub-vendor, order date, order number, Shop Drawing submission date(s) and review date(s), required delivery date, promised delivery date, date received, date checked and general remarks.
	.2 The Contractor shall accumulate and submit similar records from (assigned) Subcontractors and shall ensure that Subcontractors are properly and frequently expediting all equipment and material to meet delivery deadlines to suit installation schedule.
	.3 The Contractor shall allow the Owner, Consultant, or their representative free access to the Contractor's plant and to Subcontractor's plants for visual inspection of allotted material and/or progress of the Work.


	3 Workmanship
	3.1 General
	.1 Workmanship shall be of the best quality, executed by workers experienced and skilled in the respective duties for which they are employed. Immediately notify the Consultant if required Work is such as to make it impractical to produce required results.
	.2 Do not employ any unfit person or anyone unskilled in their required duties. The Consultant reserves the right to require the dismissal from the Site of workers deemed incompetent, careless, insubordinate or otherwise objectionable.
	.3 Decision as to the quality or fitness of workmanship in cases of dispute rests solely with the Consultant whose decision shall be final.
	.4 Whenever possible, give preference to the use of local labour. Establish rates of wages, and hours of work in accordance with provincial regulations and as generally recognized and accepted in the locality.

	3.2 Co-ordination
	.1 Ensure co-operation of workers in laying out Work. Maintain efficient and continuous supervision.
	.2 Be responsible for coordination and placement of openings, sleeves and accessories.

	3.3 Concealment
	.1 In finished areas, conceal pipes, ducts and wiring in floors, walls and ceilings, except where indicated otherwise.
	.2 Before installation, inform Consultant if there is an existing contradictory situation. Install as directed by Consultant.

	3.4 Cutting and Remedial Work
	.1 Perform cutting and remedial Work required to make the parts of the Work come together.
	.2 Should Work performed outside this Contract necessitate cutting and/or remedial Work to be performed, the cost of such Work will be valued by the Consultant.
	.3 Perform cutting and remedial Work by specialists familiar with the materials affected. Perform in a manner to neither damage nor endanger any portion of Work.

	3.5 Fastenings
	.1 Provide metal fastenings and accessories in same texture, colour and finish as adjacent material unless indicated otherwise.
	.2 Prevent electrolytic action between dissimilar metals and materials.
	.3 Use non-corrosive hot dipped galvanized steel fasteners and anchors for securing exterior Work, unless stainless steel or other material is specifically requested in the affected Specification section.
	.4 Space anchors within their load limit or shear capacity and ensure that they provide positive permanent anchorage. Wood or any other organic material plugs are not acceptable.
	.5 Keep exposed fastenings to a minimum, space evenly and install neatly.
	.6 Fastenings which cause spalling or cracking of material to which anchorage is made are not acceptable.

	3.6 Protection of Work in Progress
	.1 Adequately protect Work completed or in progress. Work damaged or defaced due to failure in providing such protection is to be removed and replaced, or repaired, as directed by the Consultant, at no increase in Contract Price.
	.2 Prevent overloading of any part of the Work or building. Do not cut, drill or sleeve any load bearing structural member, unless specifically indicated without written approval of the Consultant.

	3.7 Existing Utilities
	.1 Connect to existing services or utilities at times directed by Owner or local governing authorities, with a minimum of disturbance to Work, building occupants, pedestrian and vehicular traffic.
	.2 Protect and maintain existing active services. When inactive services are encountered cap off in a manner approved by authority having jurisdiction and stake or otherwise record location of capped service.



	017419 Construction Waste Management
	1 General
	1.1 DESCRIPTION
	.1 This section includes administrative and procedural requirements for construction waste management activities including the following:

	1.2 DEFINITIONS
	.1 CDL: Construction, Demolition and Landclearing.
	.2 Construction Waste:  Building and Site improvement materials and other solid waste resulting from construction operations.  Construction waste includes packaging.
	.3 Disposal:  Removal off-site of construction waste and subsequent sale, recycling, reuse, or deposit in landfill or incinerator acceptable to authorities having jurisdiction.
	.4 Recycling:  The process of sorting, cleaning, treating, and reconstituting materials for the purpose of using the material in the manufacture of a new Product.

	1.3 SUBMITTALS
	.1 Recycling and processing facility records:  Indicate receipt and acceptance of recyclable waste by recycling and processing facilities licensed to accept them.  Include manifests, weight tickets, receipts, and invoices.
	.2 Landfill and incinerator disposal records:  Indicate receipt and acceptance of waste by landfills and incinerator facilities licensed to accept them.  Include manifests, weight tickets, receipts, and invoices.

	1.4 QUALITY ASSURANCE
	.1 Regulatory requirements:  Comply with hauling and disposal regulations of authorities having jurisdiction.
	.2 Surplus materials, removals, grindings and other debris shall be disposed of offsite.  No separate payment shall be made for the costs associated with this Work.  The Owner will not make arrangements for the disposal of surplus materials or supply bills of lading.  Stockpiling of excavated material is not permitted and shall immediately be disposed of upon removal.


	2 Products
	3 Execution
	3.1 general
	.1 Site access and temporary controls:  Conduct waste management operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.

	3.2 RECYCLING AND CONSTRUCTION WASTE, GENERAL
	.1 Provide containers for CDL waste that is to be recycled clearly labeled as such with a list of acceptable and unacceptable materials.  The list of acceptable materials must be the same as the materials recycled at the receiving material recovery facility or recycling processor.
	.2 Provide containers for CDL waste that is disposed in a landfill clearly labeled as such.
	.3 Use detailed material estimated to reduce risk of unplanned and potentially wasteful cuts.
	.4 Include in material purchasing agreements, a waste reduction provision requesting that materials and equipment be delivered in packaging made of recyclable material, that they reduce the amount of packaging, the packaging be taken back for reuse or recycling, and to take back all unused product. Ensure that Subcontractors require the same provisions in their purchase agreements.
	.5 Conduct regular visual inspections of dumpsters and recycling bins to remove contaminants.
	.6 Recycle paper and beverage containers used by on-site workers.
	.7 Procedures:  Separate recyclable waste from other waste materials, trash, and debris.  Separate recyclable waste by type at Project site to the maximum extent practical.

	3.3 RECYCLING CONSTRUCTION WASTE
	.1 Packaging
	.2 Wood Materials
	.3 Gypsum board:  Stack large clean pieces on wood pallets and store in a dry location.

	3.4 SOURCE SEPARATION WASTE
	.1 General:  Separate recyclable materials by type from CDL waste.
	.2 Provide containers, clearly labeled, by type of separated materials or provide other storage method for managing recyclable materials until they are removed from Project site.
	.3 Stockpile processed materials on-site without intermixing with other materials.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust.
	.4 Stockpile materials away from demolition area.  Do not store within drip line of remaining trees.
	.5 Store components off the ground and protect from weather.

	3.5 CO-MINGLED RECYCLING
	.1 General:  Do not put CDL waste that will be disposed in a landfill into a co-mingled CDL waste recycling container.

	3.6 DISPOSAL OF WASTE
	.1 General:  Except for items or materials to be recycled, remove waste materials from Project site and legally dispose of them in a landfill or incinerator acceptable to authorities having jurisdiction.
	.2 Burning:  Do not burn waste materials.
	.3 Disposal:  Transport waste materials off Owner's property and legally dispose of them.



	024119 Selective Structure Demolition
	1 General
	1.1 SUMMARY
	.1 Section Includes
	.2 Restore damaged or disturbed Work.
	.3 Be responsible for providing and performing items required and necessary other than specified, in order to complete the Work.

	1.2 references
	.1 Conform to the latest edition of the following:

	1.3 SUBMITTALS
	.1 Submit a demolition plan for Consultant’s review. Demolition plan shall be prepared by a qualified Professional Engineer licensed in the Province of Ontario.
	.2 Submit copies of certified weigh bills receipts from authorized disposal sites and reuse and recycling facilities for all material removed from Site upon request of Consultant. Written authorization from the Consultant is required to deviate from the haulers facilities receiving organizations listed in waste reduction workplan.

	1.4 MAINTAINING ACCESS
	.1 Maintain and preserve Owner's access requirements to and from existing buildings in areas where demolition and removal Work is carried out and throughout the existing structures.
	.2 Do not close, obstruct, place or store material in Owner's driveways and passageways. Conduct operations with minimum interference to roads, streets, driveways and passageways.
	.3 Provide and erect barriers, maintain lights, and traffic control as required by the Owner, municipal traffic regulations or building by-laws.
	.4 Maintain access to fire exits.

	1.5 HAULING OPERATIONS
	.1 Haul and move machines, vehicles and equipment over designated route and within Work areas as designated by Consultant.
	.2 Maintain roadways and paving in the hauling areas clean on a daily basis and as required by municipal authorities.
	.3 Location of chutes, rubbish containers, hoisting equipment and the like shall be subject to approval by Owner and such that they will not unduly impede pedestrian or vehicular traffic and will not obstruct entrances and exits.

	1.6 INTERRUPTIONS TO OWNER'S OPERATIONS
	.1 There will be absolutely no interruptions to Owner's operations permitted. Execute machine and equipment movements, deliveries and removals at time or times that will permit uninterrupted Owner's operations in and around buildings, including parking, deliveries and Site access and egress.
	.2 Carry out Work in such a manner to cause a minimum of noise or interference to adjoining operations and approval of Owner obtained before proceeding with any Work which may cause interference.
	.3 Service lines to be modified, if any, must be kept in service throughout the construction period except for brief change-over periods.
	.4 Maintain such services. Prepare sketches and detailed schedule of Work, and submit to Consultant for review.

	1.7 PROJECT/SITE CONDITIONS
	.1 Existing Conditions
	.2 Prior to beginning field construction Work, survey and record the condition of existing conditions to remain in place that might be affected by the demolition operations. After demolition operations are completed, survey the conditions again and restore existing facilities to their pre-demolition condition.
	.3 Protection

	1.8 COORDINATION
	.1 Mechanical
	.2 Electrical
	.3 Owner


	2 Products
	2.1 MATERIALS
	.1 Temporary wood studs: Construction grade spruce.
	.2 Polyethylene sheet: 0.152 mm6 mil, thick, clear, stapled in place.
	.3 Plywood: Douglas fir plywood.


	3 Execution
	3.1 TEMPORARY PARTITIONS OR SCREENS
	.1 Dust proof partitions or screens: Before any Work proceeds in any particular area in the existing building, temporarily enclose the area and access thereto, with light stud and plywood, clean polyethylene sheet material or, clean polyethylene sheet screen overlapped 100 mm4" and taped at floor, ceiling and doors, walls or intersecting members, in a manner to prevent dust and dirt infiltration into the adjoining areas. Take every possible precaution to prevent dust and dirt resulting from the Contract operations from entering Owner's operational areas. Adjust and relocate such partitions or screens as required for the various operations under the Contract.
	.2 Weather Protection

	3.2 DEMOLITION AND REMOVALS
	.1 Carry out demolition Work, removal of existing materials and equipment, and disposal of resultant debris. Proceed with demolition of or alteration to any portion of existing building ONLY after thorough protection of existing building has been achieved.
	.2 During demolition operations, keep Work wetted down with fog sprays to prevent dust and dirt rising. Provide temporary water for this purpose. Use covered chutes, watered down.
	.3 During demolition operations, keep Work wetted down with fog sprays to prevent dust and dirt rising. Provide heavy duty water hose for this purpose; connect to Owner's existing water source where directed by Consultant.
	.4 Where Work includes cutting of roof openings, Provide a plywood catchboard immediately under the areas to be cut so as to protect the building interior from falling debris. Provide catchboard in combination with weather screens previously specified.
	.5 Confine operations and workmen to those parts of the building which are defined on Drawings, and exercise great care not to damage existing construction beyond that necessary for carrying out new Work and make good any such damage in every respect.
	.6 At end of each day’s Work:
	.7 Materials to be reused: Where designated on Drawings to be removed and stored for future use, remove, handle and transport such items to point of storage. Perform such Work carefully and with diligence to prevent any damage to the items during removal and in storage.
	.8 Cutting
	.9 Cutting of Precast Wall Panels

	3.3 DISPOSAL OF MATERIALS, RUBBLE AND DEBRIS
	.1 Surplus materials: Take ownership of surplus materials and remove from Site daily, unless such materials are designated to be reused (or turned over to Owner).
	.2 Rubble and debris: Clean up rubble and debris as they are generated. Dispose of same at end of each day's Work or place in waste disposal bins and empty on a regular basis.
	.3 Stockpiling of surplus materials, rubble and debris on Site will not be permitted.
	.4 Do not burn material on Site.

	3.4 CLEAN-UP
	.1 Vacuum clean and wet mop floors and wipe clean wall surfaces free of dust on completion of Work.



	025000 Site Remediation
	1 General
	1.1 SUMMARY
	.1 Section Includes

	1.2 REFERENCES
	.1 MTRCA - Metro Toronto Region Conservation Authority
	.2 AODA - Accessibility for Ontarians with Disabilities Act, latest edition


	2 Products
	3 Execution
	3.1 DISPOSAL OF UNCONTAMINATED MATERIAL
	.1 This clause applies to the disposal of "Reusable Fill".
	.2 "Reusable Fill" is defined as soil which meets the guidelines for commercial/industrial land use, as specified in the latest edition “Guidelines for the Decommissioning and Clean-Up of Sites in Ontario” published by the Ministry of the Environment and Energy, Ontario.
	.3 Select appropriate disposal or reuse sites, and all surplus soils and other materials at such sites. The Contractor may elect to use the Keele Valley landfill site located at Maple, Ontario.
	.4 Submit to the Consultant for approval, details of all locations where surplus soils and other materials are to be disposed of or reused. Include for each disposal/reuse site and type of surplus soil or other material the following information:
	.5 If Contractor proposes to dispose of reusable fill as cover material to the Keele Valley or Brock West landfill sites, the Contractor shall be responsible for confirming with the landfill operators the quantity of reusable fill that the latter will accept, and the rate at which fill will be accepted.
	.6 Within forty-eight hours of a load of surplus soil or other material leaving the Site, submit to Consultant waybills or other documentation recording the time and place of disposal/ reuse of that load of surplus soil or other material.
	.7 The results of the soil testing carried out prior to the award of Contract are provided in the geotechnical documents. Carry out any further testing required, as a condition of disposal/reuse, by the operators of the disposal/reuse sites.
	.8 Where soil contains construction rubble, roots or organic materials, separate the soil from the rubble by sieving or other approved means.
	.9 If the Contractor proposes to dispose of reusable fill as lakefill, the Contractor shall be responsible for obtaining bills of lading from the lakefill site operator. All of the tested soil showing exceedance for one or more parameters of the MTRCA lakefill criteria, and no reusable fill shall be disposed of as lakefill unless the MTRCA accepts the reusable fill as suitable for lakefill.
	.10 Reusable fill may be rejected as lakefill because of excessive water content (based on the slump test). Such a rejection shall not be considered a basis for changing the designation of the material as reusable fill.

	3.2 DISPOSAL OF CONTAMINATED WASTE MATERIAL
	.1 This clause applies to excavated "Waste".
	.2 "Waste" is defined as that material which does not meet the criterion for reusable fill given above, and which would not be classified as construction rubble or topsoil. Waste material is subdivided into three classifications depending on the results of acid leach tests carried out in accordance with the Ontario Environmental Protection Act, Regulation 347 Leachate Quality Criteria, Ontario Ministry of the Environment and Energy, 1993. Two waste classifications are given below.
	.3 If there is any visual or other indication that a waste is encountered, immediately inform the Consultant. Stockpile material suspected of being a waste on Site to allow further testing by the Consultant. Chemical test results obtained by the Consultant will be forwarded to the Contractor.
	.4 Remove waste from the Site in accordance with provincial regulations.
	.5 The application of the "Guidelines for Decommissioning and Clean-Up Sites in Ontario" is subject to interpretation of the following parameters. Soil which is reused as a lakefill, backfill, or as landfill cover shall not be considered as waste and shall only be disposed of as waste if it is not acceptable to reuse it.
	.6 Sections 3.9.2 to 3.9.5 inclusive noted in the above guidelines also apply to this section.



	028100 Group 08 Abatement Summary
	028200 ACM and LCM Abatement Specification
	1 General
	1.1 General Conditions and Related Work
	.1 This section forms a part of the Contract Document and should be read in conjunction with Section 02 82 00.01 City of Toronto Asbestos Management Policy, Section 02 82 00.02 City of Toronto Asbestos Management Plan and all other Divisions in order to comply with the requirements of the General Conditions of the Contract. Sections 02 82 00.01 and 02 82 00.02 take precedence where there is a conflict in this section.
	.2 It is the intent that work performed as outlined in this specification will result in the removal and disposal of asbestos-containing materials (ACM), lead-containing materials (LCM) and materials that become contaminated by asbestos or lead, as a result of the required work activities.
	.3 Dispose of all waste as specified in applicable sections of the specifications document.
	.4 The Environmental Consultant may perform area air monitoring to verify the effectiveness of dust suppression methods used by the Contractor. Contractor’s personnel shall co- operate with the Environmental Consultant in collecting the required air samples.
	.5 This project and all work associated with it is regulated by The Occupational Health and Safety Act, the Regulation Respecting Asbestos on Construction Projects and in Buildings and Repair Operations, Ontario Regulation 278/05; the Designated Substances Regulation, Ontario Regulation 490/09; the Regulation for Construction Projects-Ontario Regulation 213/91; and other applicable regulations, manuals, and guidelines.
	.6 Provide all equipment, material, services, supervision and labour required or specified to complete the scope of work of this project as described in the Contract and Specifications Documents.
	.7 In cases of conflict between procedures outlined in this document, the more stringent requirement will apply.

	1.2 Description of Work
	.1 Before submitting a bid, confirm the scope of work of the project by visiting the site and reading the entire specification documents and associated drawings. The estimated quantity and other information presented in supporting documents should not be used as the only basis for submitting a bid. It is the abatement contractor’s responsibility to confirm all quantities and measurements during the mandatory site meeting.
	.2 Each Work Area: dependant of type of ACM and/or LCM in this Work Area will determine the abatement method best suited for the scope of work. Refer to Table 1 (attached) for a list of the suitable methods based on the abatement scope of work. The following preparations applies to all methods.

	1.3 Definitions
	.1 Abatement: Procedures to control fibre release from asbestos containing building materials. Includes encapsulation, enclosure, and removal.
	.2 Amended Water: Water containing a wetting agent or surfactant that is added for the purpose of reducing water surface tension to allow proper wetting of asbestos material.
	.3 Asbestos: The term includes chrysotile, amosite, crocidolite, tremolite, anthophyllite, and actinolite, and any of these that have been chemically treated and/or altered.
	.4 Airlock: A system for ingress or egress without permitting air movement between a contaminated area and an uncontaminated area, consisting of two curtained doorways at least 6 feet apart.
	.5 Area Monitoring: Sampling of asbestos fibre concentrations within the asbestos control area and outside the asbestos control area which is representative of the airborne concentrations of asbestos fibers which may reach the breathing zone.
	.6 Asbestos Work/Control Area: An area where asbestos removal operations are performed which is isolated by physical boundaries to prevent the spread of asbestos dust, fibers, or debris.
	.7 Air Monitoring: The process of measuring the asbestos fibre content of a specific volume of air in a stated period of time.
	.8 Asbestos Containing Material (ACM): Any material analyzed and found to contain 0.5 percent more asbestos either alone or mixed with other fibrous or nonfibrous materials.
	.9 Asbestos Fibers: For this specification, asbestos fibers are those fibers 5 microns or longer having an aspect ratio of at least 3:1.
	.10 Authorized Visitor: The building Owner or his representative, persons of any regulatory or other agency having jurisdiction over the project and the asbestos abatement Consultant or his representative.
	.11 Barrier: Any surface that closes up the work area to prevent the movement of fibres.
	.12 Curtained Doorway: A device to allow ingress or egress from one room to another while permitting minimal air movement between the rooms, constructed by placing two overlapping sheets of rip-proof plastic over an existing or temporarily framed doorway, securing each along the top of the doorway, securing the vertical edge of one along one vertical side of the doorway, and securing the vertical edge of the other sheet along the opposite vertical side of the doorway. The free bottom edge of the plastic sheets shall be weighted to ensure proper closure. The plastic sheets shall over lap by no less than 1.5 meters.
	.13 Critical Barrier: One or more layers of plastic sealed over all openings into a regulated area or any other similarly placed physical barrier sufficient to prevent airborne asbestos in a regulated area form migrating to an adjacent area.
	.14 Chemical Stripping Agent Neutralizer: Chemical stripping agent neutralizers may be used on exterior surfaces only. Neutralizers shall be compatible with and not harmful to the substrate that they are applied to and the stripping agent that has been applied to the surface substrate.
	.15 Chemical Stripping Removers: Chemical removers shall contain no methylene chloride products and shall be compatible with and not harmful to the substrate that they are applied to.
	.16 Clean Room: An area or room which is part of the worker decontamination enclosure system used for changing into uncontaminated protective clothing, putting on respiratory equipment, storing clean clothing and, after showering, for dressing in street clothes. No asbestos-contaminated items are allowed in this room.
	.17 Contractor/Supervisor: An individual who supervises asbestos abatement work and has the proper qualifications and training as specified in this document.
	.18 Control Area: An area which is considered uncontaminated and is suitable for regular occupancy.
	.19 Disposal: Procedures necessary to transport and deposit the asbestos contaminated material stripped and removed from the building, piping, and equipment in an approved waste disposal site in compliance with the applicable environmental regulations.
	.20 Demolition: The razing, removing or wrecking of any building component, assembly or system together with any associated handling operations.
	.21 Decontamination Area: An enclosed area adjacent and connected to the regulated area and consisting of an equipment room, shower area, and clean room, which is used for the decontamination of workers, materials, and equipment that are contaminated with asbestos.

	1.4 Work Schedule
	.1 It is the responsibility of the contactor to provide the necessary manpower and work shifts to meet the schedule.
	.2 The Contractor shall, at no extra cost to the Owner, be responsible for the completion of work required or scheduled to be performed on weekends, holidays and after regular hours and shall be carried out as required to meet the schedule specified.

	1.5 Submittals
	.1 All submittals must be received by the Consultant or his representative before the work is allowed to commence.
	.2 The Contractor shall submit the following:

	1.6 Quality Assurance
	.1 Ensure that work progresses according to schedule.
	.2 Ensure that work complies with all the requirements of the applicable regulations, guidelines and manuals.
	.3 Ensure that no water runoff or airborne asbestos material contaminates areas outside the asbestos removal work area enclosures. The Consultant has been given authorization by the Owner to stop any work where contamination of areas outside enclosures is suspected. The Contractor shall be responsible for all costs to rectify the problem.
	.4 Use only skilled and qualified workers for all trades required to work on this project.
	.5 Only the asbestos abatement Contractor, and never the Consultant, is responsible for the following:

	1.7 Supervision
	.1 The Contractor shall provide a trained and qualified shift supervisor for each and every shift during which asbestos removal is being carried out. The Owner reserves the right to stop all work if this requirement is not complied with, at no additional charge to the Owner.
	.2 The shift supervisor shall have the authority to make decisions and take actions with respect to production, manpower and equipment.

	1.8 Regulations
	.1 The Contractor shall comply with all local, provincial and federal requirements relating to asbestos and lead,
	.2 In case of conflict among the above mentioned requirements or with these specifications, the more stringent requirements shall apply.
	.3 Perform work following the requirements of the various regulations in effect at the time the work is being carried out.
	.4 The regulations shall include, but are not limited to:

	1.9 Notifications
	.1 The Contractor shall be responsible for notifying the appropriate regulatory bodies before any work on this project commences:
	.2 The Contractor shall notify an approved industrial land fill site equipped to accept hazardous waste and one which has agreed to accept the waste:
	.3 The Fire Marshall, in cases where the execution of the work will result in blocking building exists or when turning off, removing or temporarily altering fire alarms.
	.4 Prior to conducting any planned abatement work, the Contractor shall notify human resources’ occupational health and safety team and the joint health and safety committee of the proposed work schedule.

	1.10 Proscriptions
	.1 The use of compressed air for removal or clean up of asbestos dust and debris from any surface is not allowed.
	.2 Smoking, eating, drinking or chewing is not allowed in the work area.
	.3 Unauthorized persons or persons not using proper personal protective equipment shall not be allowed to enter the work area.
	.4 No entry into the work area shall be permitted to any person who has facial hair growth that prevents the establishment of a proper seal between the respirator and the skin.
	.5 The use of torches, propane-fired heaters and other open flames shall not be permitted in the abatement work area.

	1.11 Worker and Visitor Protection
	.1 Instruct all personnel (workers and visitors) in all aspects of work procedures and protective equipment before allowing entry into the asbestos and lead abatement work areas.
	.2 A competent person (as defined by the Occupational Health and Safety Act) shall provide all the training and instructions.
	.3 Instructions and training shall include, but shall not be limited to, the following:
	.4 Entry and exit from asbestos abatement work areas.
	.5 Work practices and personal hygiene.
	.6 The use, cleaning and care of respirators and protective clothing.
	.7 Protective measures and work procedures.
	.8 Asbestos work area entry and exit procedures shall be posted in the clean room of the decontamination unit.
	.9 Respiratory Protection:
	.10 All personnel required to wear respirators shall be fit tested either by a qualitative or quantitative fit testing method.
	.11 Each worker or visitor required to enter an asbestos abatement work area shall be provided with a personally issued respirator that is:
	.12 Appropriate for the work that is being carried out.
	.13 Acceptable to the Ministry of Labour, Occupational Health and Safety Division.
	.14 The worker shall be responsible for wearing a respirator that is issued by the Contractor.
	.15 The following criteria, as outlined in Table 2 of O. Reg. 275/05, shall be followed when selecting an appropriate respirator.
	.16 Respirator shall be stored in a clean location such as the clean room of the decontamination unit. This room can also be used for charging PAPR batteries.
	.17 The procedures specified by the equipment manufacturer shall be followed while using and maintaining the respirators.
	.18 Respirators shall be cleaned and inspected at the end of each shift. All damaged and deteriorated parts found during the inspection shall be replaced before the respirator is used again.
	.19 Appropriate combination cartridges shall be used if substances other than asbestos are to be handled inside the asbestos removal work area.
	.20 Used filters shall be tested and replaced as specified by the manufacturer or as specified below. The more stringent testing and replacement protocol shall be followed.
	.21 Cartridges for negative pressure respirators should be replaced every 16 hours of actual usage.
	.22 Cartridges for PAPRs should be replaced every 8 hours.
	.23 Cartridges shall be treated as asbestos waste and shall be disposed of accordingly after usage inside an asbestos removal work area.
	.24 Protective Clothing:
	.25 The Contractor shall provide every worker and authorized visitor with full body disposable coveralls.
	.26 All personnel shall wear the protective coveralls before they are allowed to enter into the asbestos removal work area.
	.27 Coveralls shall be equipped with head covering (hood), foot covering and tight fitting cuffs at the neck, ankles and wrists.
	.28 The disposable coveralls shall be made up of materials that do not readily permit the penetration of asbestos fibers.
	.29 Disposable coveralls shall be immediately repaired (using duct tape) or replaced once torn.
	.30 Coveralls shall be disposed of as asbestos waste once they are worn inside an asbestos abatement area.
	.31 Workers are allowed to wear reusable protective clothing provided that the clothing is left in the equipment room until the end of the asbestos abatement project. The clothing shall then be disposed of as asbestos waste.
	.32 Safety shoes, hard hats and additional body protection equipment shall be used as necessary to meet the requirements of applicable safety regulations.

	1.12 Inspections
	.1 The Environmental Consultant will be present on site to carry out quality control inspections for the entire duration of the project. The inspections will be performed during the preparation phase, removal phase and a final inspection upon completion of the abatement work. The inspection will be carried out inside and outside the work areas.
	.2 The purpose of the inspections is to ensure that the work is being carried out following the requirements and procedures outlined in the specification documents and applicable regulations.
	.3 The Environmental Consultant will issue written or verbal instructions to the asbestos abatement Contractor throughout the duration of the project. The instructions will authorize the Contractor to proceed to next phase of work. The general phases of work will consist of the following: Pre-cleaning, set-up and preparation of the work area, removal of specified materials, clean-up of work area and tear down of containment.
	.4 The Contractor shall not proceed to the next phase of work without obtaining authorization from the Environmental Consultant.
	.5 The Environmental Consultant has been given authorization by the Owner to order a shutdown of work in case contamination of areas adjacent to controlled work areas has occurred.
	.6 In all non-controlled areas where it is determined by the Environmental Consultant (through visual inspection or air monitoring) that contamination has leaked, the Contractor shall be responsible to the complete isolation and cleaning of such areas under the direction of the Environmental Consultant and at no extra charge to the Owner.
	.7 The Environmental Consultant has been given authorization by the Owner to ensure that the Contractor adheres to specified procedures and materials and to inspect for completion and final cleanliness. Any additional work (including labour and material charges) specified by the Environmental Consultant to achieve completion of work to the level specified shall be carried out by the Contractor at no additional charge to the Owner.
	.8 The Contractor shall ensure that all equipment and materials to be used on the project are acceptable to the Environmental Consultant. Unacceptable materials and equipment shall be replaced by the Contractor at no additional charge to the Owner.
	.9 The Contractor shall be responsible for all additional inspection charges which are carried out as a result of a failure by the Contractor to meet set criteria relating to schedule, health and safety and quality.

	1.13 Air Monitoring
	.1 Air samples will be collected by the Environmental Consultant (on behalf of the owner) from the start of work until the completion of the tear down operations, both inside and/or outside the controlled work areas.
	.2 The objective of air monitoring is to detect defects in the containment of controlled areas and to ensure that any contamination of building spaces beyond the controlled areas is discovered and rectified immediately.
	.3 Any contamination of areas outside the limits of the controlled work areas (as determined by air monitoring) shall be contained and shall be thoroughly cleaned to the Consultant’s satisfaction.
	.4 Air monitoring will be carried out following procedures specified in the latest edition of the National Institute for Occupational Safety and Health (NIOSH) method 7400A. The samples will be analyzed by the Phase Contrast Microscopy (PCM) technique as specified in NIOSH method 7400A.
	.5 Air monitoring may also be carried out according to either, or both NIOSH methods described below:
	.6 The latest edition of the National Institute for Occupational Safety and Health (NIOSH) Method 7082. The samples will be analyzed by the Flame Atomic Absorption Spectrophotometer technique as specified in the above noted NIOSH method.
	.7 The Contractor shall cooperate with the Environmental Consultant during air monitoring and shall:
	.8 Ensure that the workers exercise care and avoid damaging the Consultant’s equipment.
	.9 Ensure that the samples and equipment are not tampered with.
	.10 Air samples will be analyzed by the PCM method. The area will be considered clean and clear for public occupancy only if the fibre levels are less than 0.01 fibres/cc.
	.11 In case the fibre levels are equal to or greater than 0.01 fibres/cc, the Contractor shall be responsible for re-cleaning the asbestos work area and re-applying the lock-down agent. This process will have to be repeated until the fibre levels are below the specified limit.
	.12 Re-occupancy air samples may be collected and analyzed by NIOSH method 7082 or 77032. The area will be considered clean and clear for public occupancy only if the airborne concentrations levels are less than 0.005 mg/m3 (5 µg/m3).
	.13 In case the concentration levels are equal to or greater than 0.005 mg/m3 (5 µg/m3), the Contractor shall be responsible for re-cleaning the lead work area. This process will have to be repeated until the concentration levels are below the specified limit.

	1.14 Waste Transport and Disposal
	.1 All hazardous materials, including but not limited to, asbestos or lead containing materials, and equipment and systems containing mercury, existing asbestos or lead contaminated materials and materials that become contaminated by asbestos or lead, as a result of the work, shall be disposed of as prescribed by Ontario Regulation 347, Waste Management Regulation, made under the Environmental Protection Act and the provincial and federal regulations for the Transportation of Dangerous Goods.
	.2 All wash water generated from decontamination activities shall be treated as asbestos waste and shall be disposed of accordingly.
	.3 All non-asbestos containing waste generated during demolition activities inside an asbestos work area shall be treated as asbestos waste.
	.4 Non-porous materials that can be washed and properly cleaned can be disposed of as clean waste.
	.5 All sharp asbestos-contaminated materials (such as hangers, T-bars, wood, etc) that could rip or damage a 6mil polyethylene waste disposal bag shall be disposed of in a sealed solid asbestos waste container.
	.6 The waste must be stored and transported in an enclosed, lockable waste bin.
	.7 Every vehicle used for the transportation of asbestos waste shall display a Class 9 Label.
	.8 Both sides of the vehicle used for the transportation of asbestos waste and every waste bag and container shall display the word CAUTION in letters not less than 10 cm in height and the words:
	.9 The transport vehicle must be properly equipped to deal with asbestos waste spills. Equipment shall include, but not limited to, respiratory protective equipment, disposable protective clothing, 6 mil polyethylene bags, shovel and broom and wetting agent.
	.10 For asbestos waste of unknown material or an asbestos type other than Chrysotile, the words Asbestos, Blue, Product Identification Number must be displayed on every waste container.
	.11 For Chrysotile asbestos, the words Asbestos, White, Product Identification Number must be displayed on every waste container.

	1.15 Wipe Sampling (when required)
	.1 Wipe samples may be collected by the Environmental Consultant (on behalf of the Owner) following a 2 hour settling period as part of the clearance inspection once the final cleaning procedures have been completed inside the work area(s).
	.2 The objective of wipe sampling is to verify the effectiveness of the cleaning procedures and to ensure that any contamination on surfaces inside the lead work area(s) is discovered and rectified immediately.
	.3 Wipe sampling will be carried out following procedures specified in the latest edition of the National Institute for Occupational Safety and Health (NIOSH) Method 9100 or the American Society for Testing of Materials (ASTM) Standard E1728-99. The samples will be analyzed by either the Flame Atomic Absorption Spectrophotometer technique as specified in NIOSH method 7082 or Graphite Furnace Atomic Absorption Spectrophotometer technique, NIOSH method 7105.
	.4 The clearance standards for settled lead dust inside a lead work area is 40 µg/ft2 (4 µg/100cm2) for floors, 250 µg/ft2 (25 µg/100cm2) for interior window sills, and 400 µg/ft2 (40 µg/100cm2) for window troughs.
	.5 In case the dust levels are equal to or greater than the specified clearance standards, the Contractor shall be responsible for re-cleaning the lead work area. This process will have to be repeated until the concentration levels are below the specified limit.


	2 Execution
	ASBESTOS
	2.1 Type 1 Removal Operation
	.1 Initial Preparation and Isolation of Work Areas: Unless otherwise specified, work carried out as part of this phase shall proceed as follows:
	.2 Entry and Exit Procedures from Asbestos Removal Work Areas: the following general procedures shall be adhered to when entering into and exiting from asbestos abatement work areas:
	.3 Asbestos Removal Procedures
	.4 Final Clean

	2.2 Type 2 Removal Operation: For Work In Enclosures
	2.3 Type 2 Removal Operation: For Work Using Glove Bags
	.1 Initial Preparation and Isolation of Work Areas: Unless otherwise specified, work carried out as part of this phase shall proceed as follows:
	.2 Worker Protection Procedures
	.3 Asbestos Removal Procedures
	.4 Cleanup:

	2.4 Type 3 Removal Operation


	028200.01 CoT Asbestos Management Policy
	Application
	Management of divisions which acquire and maintain City-owned facilities will establish a system to ensure the following steps are taken:
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	031100 Concrete Forming
	1 General
	1.1 SUMMARY
	.1 Section Includes

	1.2 REFERENCES
	.1 Conform to the latest edition of the following:

	1.3 SUBMITTALS
	.1 Shop Drawings: Submit Shop Drawings showing spacing of form ties for architectural concrete walls in accordance with Section 01 33 00. Show size of tie hole, plastic plug and plug recess.

	1.4 PRODUCT DELIVERY, STORAGE AND HANDLING
	.1 Store materials on Site in a manner to prevent damage thereto. Protect from the weather. Comply with CSA-A23.1.
	.2 Protect Work of this section from damage. Protect other Work from damage resulting from this Work. Replace damaged Work which cannot be satisfactorily repaired.

	1.5 TOLERANCES
	.1 Construct forms to produce plumb and level concrete, and true to linear building lines. Maximum variations (not accumulative) shall conform to CSA-A23.1.
	.2 A permitted variation in one part of the construction or in one section of the Specification shall not be construed as permitting violation of more stringent requirements for any other part of the construction, or in any other Specification section.


	2 Products
	2.1 MATERIALS
	.1 Forms
	.2 Form ties: Adjustable snap ties, formed to break 25 mm1" from surface of concrete after form removal, with a minimum working strength of 13 kN. Do not use wire ties.
	.3 Falsework materials: To CSA S269.1. Where patented accessories, fabricated forms, shoring or scaffolding units are to be used, follow manufacturer's instructions for load carrying capacity and bracing.
	.4 Plywood form liner: Medium density overlaid plywood marked "COFI Form Plus"; "Ultraform" by Richmond Plywood Corporation, or "Pourform 107" by Ainsworth Lumber Company Ltd.
	.5 Form tape: Pressure sensitive plastic film.
	.6 Form ties: Threaded internal disconnecting, spreader type, adjustable in length, minimum working strength of 13 kN3 kips when fully assembled. Ties to have maximum break-back of 38 mm1½" from concrete surface. Ties shall incorporate removable tapered plastic spreader cones, with a setback of 38 mm1½". (Taper of spreader shall match taper of tie hole plugs).
	.7 Tie hole plugs: Plastic set back plugs, grey to match concrete, 38 mm1½" setback, to fit tightly into tie holes. Include for tie hole plug quantity on the basis of 750 mm30" each way plug spacing pattern.
	.8 Bar type waterstops: Preformed bentonite and butyl rubber-based waterstop, "Waterstop RX 101" (others, see above) by DRE Industries Inc. or approved equivalent. Adhesive for concrete, steel, or PVC: water based "WB�Adhesive" by DRE Industries Inc. or approved equivalent.
	.9 Rubber waterstops: "Durajoint" by Sika, hot fused joints, type 4B, complete with factory welded corner and intersecting pieces.
	.10 Bar type waterstops: Preformed water-swelling elastic rubber, "Adeka Ultraseal MC�2010M" as distributed by Form and Build Supply Inc. Securement to substrate shall be either adhesive or concrete nail with packing depending on substrate, as recommended by waterstop manufacturer.
	.11 Tubular forms: Sonoco Products Ltd. "Sonotube" spirally wound fibre forms free of dents and other irregularities, treated internally with release material.
	.12 Tubular forms: Newark Paperboard Products “Poli-NewForm” fibre forms with seamless plastic liner.
	.13 Chamfer strips: 13 x 13 mm½" x ½" triangular fillets milled from clear, straight-grain pine, surfaced each side, or extruded vinyl type.
	.14 Formwork release agent: Imperial Oil "Filmo No 40", Goodco "Noxcrete", W.R. Meadows "Duogard", Euclid "Super Slip", CPD Chemical Form Release Agent or Dayton Superior "Clean-Strip (J�1)". (For formed concrete Work in contact with the soil, use a material that does not alter sulphate resistant qualities of the concrete).
	.15 Dovetail anchor slots: Minimum 0.6 mm0.024" thick Z275 galvanized steel with temporary insulation fill in slots; slots sized to receive dovetail anchors specified in Section 04 22 00.


	3 Execution
	3.1 FORMWORK
	.1 Construct formwork in accordance with CSA-A23.1, except where shown otherwise. Do not leave lumber in concrete.
	.2 Construct falsework in accordance with CSA S269.1.
	.3 Obtain Consultant's approval in writing for use of earth cuts as forms for vertical sides of footings and other Work not exposed to view. If approved, hand trim sides and bottoms and remove loose earth before placing concrete.
	.4 Assume full responsibility for the complete design and engineering of formwork including shoring and bracing to resist loads due to wet concrete, forms, wind, etc., and other forces arising from use of equipment to place concrete.
	.5 Do not set shoring and scaffolding on frozen subgrade. Continuously monitor safety of scaffolding.
	.6 Apply formwork release agent by spray in accordance with manufacturer's recommendations. Ensure surfaces of form receive a uniform coating.
	.7 Align form joints and make watertight. Keep form joints to a minimum.
	.8 Form for depressions, recesses, chases, reglets, anchorages and keys required in concrete.
	.9 Set floor screeds with true and straight top edge to proper elevation.
	.10 Form 13 mm x 13 mm½" x ½" minimum chamfered edges on exposed concrete corners unless shown otherwise. Set chamfer strips to achieve a smooth finish and consistent chamfer size throughout length of concrete.
	.11 Construct forms for concrete exposed in the finished Work to achieve the following:
	.12 Use full-size contact form sheeting panels wherever possible. Carefully install contact surfaces of formwork to produce neat and symmetrical joint patterns. Joints shall be either vertical or horizontal and, where possible, stagger so as to maintain structural continuity. Back vertical joints solidly and nail edges of abutting sheets to same stud. Likewise solidly back horizontal joints. Take care to ensure adjacent form panels fit accurately, tight and flush. Use straight lumber.
	.13 Align forms to ensure no visible defects appear on finished Work.
	.14 Locate wall form ties in accordance with reviewed Shop Drawings; align on a particular member both vertically and horizontally. Arrange reuse of forms so tie holes are also reused. Tighten form ties, particularly at corners.
	.15 Form slab soffits using full size panels where possible. Keep number of smaller size panels to a minimum.
	.16 Take particular care in forming corners and openings. Ensure formwork is tight and braced so no movement occurs.
	.17 Cleaning and tightening: Thoroughly clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, or other debris just before placing concrete. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain proper alignment.

	3.2 CONSTRUCTION JOINTS
	.1 Form construction joints where required and where shown. Construction joints shall conform to CSA-A23.1.
	.2 Form 50 mm x 100 mm2" x 4" bevelled shear keys full length on construction joints, unless detailed otherwise.

	3.3 WALL CONTROL JOINTS
	.1 Form "vee" groove control joints to details shown.

	3.4 INSTALLATION OF BAR TYPE BENTONITE WATERSTOPS
	.1 Install continuous waterstops in all pour joints (i.e. wall-to-slab joint) of a concrete structure that is waterproofed by a bentonite clay waterproofing system or as shown.
	.2 Brush clean debris, dirt, and rocks from dry concrete surface. Verify surfaces are dry.
	.3 Ensure proper waterstop placement for sufficient concrete coverage. Install waterstop along interior side of the outer row of steel reinforcement to allow for minimum concrete cover.
	.4 Apply adhesive by roller or brush to 125 microns5 mils thick x width of waterstop to prepared concrete surfaces.
	.5 Allow adhesive to dry ten to fifteen minutes or until adhesive appears black in colour.
	.6 Remove release paper from waterstop and press firmly into dried adhesive. Apply pressure for minimum fifteen seconds to ensure adhesion.
	.7 Butt coil ends of waterstop together to form continuous installation. Do not overlap ends.

	3.5 INSTALLATION OF RUBBER WATERSTOPS
	.1 Using a trowel, finish smooth that portion of concrete where waterstop is to be placed before concrete has set.
	.2 Install swelling type rubber waterstops in accordance with manufacturer's directions. Join edges minimum 50 mm2".
	.3 Fix the waterstop close up against the substrate, without leaving any gap between the surface and the waterstop.

	3.6 STRIPPING FORMWORK
	.1 Strip (regular) formwork in accordance with CSA-A23.1. Forms may be removed any time after three days from date of placing concrete or otherwise as directed by Consultant. (Remove plastic spreader cones from architectural form ties in preparation for installation of tie hole plugs or grouting application).
	.2 Strip formwork for soffits of beams, slabs and other spanning members which support weight of concrete only when concrete has reached 70% of its compressive strength, but under no circumstances shall formwork be stripped before seven days after pouring. Reshore concrete for fourteen additional days concurrently.
	.3 Strip formwork for beam and slab sides and other concrete not supporting weight of concrete only when no damage will result from stripping operations.
	.4 Strip fibre forms off architectural concrete two days after pouring, using power operated saw. To strip form, set power saw blade slightly less than thickness of the form, make two vertical cuts and remove form. Then, using a broad bladed tool, carefully pry form off with short strokes by pushing handle toward column. Exercise extreme care so not to mar concrete surface. After stripping, replace form halves on column and wire in place to protect column during construction. Leave around columns until after scaffolding and other formwork have been removed at end of construction to ensure column protection.
	.5 Be responsible for the safety of structure, both before and after removal of forms until concrete has reached its specified twenty�eight day compressive strength.
	.6 Take particular care when removing forms to ensure no damage occurs at corners, arris and the like.
	.7 To help avoid colour variations in architectural concrete, ensure length of time between concrete placing and form removal is approximately the same for each portion of Work.
	.8 In hot weather, wood forms remaining in place are not adequate for curing purposes. Instead, loosen forms as soon as practical without damage to the concrete, and run a water sprayer such as a soil soaker hose on the inside face of forms so as to keep concrete moist. In any case, loosen forms only following time frames specified for stripping.
	.9 In cold weather, defer removal of formwork or replace formwork with insulation blankets, to avoid thermal shock and consequent cracking of concrete surface.
	.10 Install tie hole plugs immediately following removal of spreader cones. Install to a snug fit, maximum setback from concrete surface as specified.
	.11 When concrete is dry, install temporary polyethylene rope in reglets to prevent contamination of same.



	032000 Concrete Reinforcing
	1 General
	1.1 SUMMARY
	.1 Section Includes

	1.2 REFERENCES
	.1 Conform to the latest edition of the following:

	1.3 SUBMITTALS
	.1 Shop Drawings
	.2 Test Reports

	1.4 PRODUCT DELIVERY, STORAGE AND HANDLING
	.1 Store materials on Site in a manner to prevent damage thereto. Protect from the weather. Comply with CSA-A23.1, clause 9.
	.2 Protect Work of this section from damage. Protect other Work from damage resulting from this Work. Replace damaged Work which cannot be satisfactorily repaired.

	1.5 TESTS OF REINFORCING
	.1 Refer to “Quality Control” in Section 01 10 00 – General Requirements.


	2 Products
	2.1 MATERIALS
	.1 Reinforcing steel: Conforming to CAN/CSA G30.18�M, Grade 400 (350).
	.2 Mesh reinforcing: Conforming to CSA G30.5�M, flat sheets (rolls not acceptable).
	.3 Chairs and spacers: As manufactured by Drummond and Reeves Ltd., Acrow Richmond, Superior Concrete Accessories Ltd. or Max Frank GmbH & Co., of sufficient strength to rigidly support weight of reinforcement and construction loads.
	.4 Epoxy grout for dowels/rebars: conforming to ASTM C-881, 100% solids high modulus high strength epoxy gel adhesive; J-51 by Dayton Superior or Anchor Fix 3/Sikadur 35 by Sika Canada Inc.

	2.2 FABRICATION OF REINFORCING STEEL
	.1 Fabricate reinforcing steel in accordance with reviewed Shop Drawings.
	.2 Bend steel cold; no heating will be permitted. Fabricate reinforcement conforming to CSA-A23.1, Clause 12.
	.3 Ship bundles of reinforcing steel, clearly identified in accordance with reviewed bar lists.


	3 Execution
	3.1 EXAMINATION
	.1 Inspect formwork to ensure it has been completed and adequately braced in place before commencing to place reinforcement.

	3.2 PLACING OF REINFORCING STEEL
	.1 Place reinforcing in accordance with CSA-A23.1, Clause 12, and reviewed placing Drawings. Support with chairs or spacers in as close a spacing as possible to prevent displacement of reinforcement from intended bar position, before and during placing of concrete. Pieces of block, wood, etc. are not acceptable as chairs and spacers.
	.2 Before placing, remove all loose scale, dirt, concrete residue from previous pours, oil or other coatings, which would reduce bond.
	.3 Turn the ends of tie wire towards the interior of the concrete.
	.4 Do not eliminate or displace reinforcement to accommodate hardware to be embedded in concrete.
	.5 Replace kinked and bent bars not called for on Drawings.
	.6 Bars shall be in lengths as long as possible. Where bars are joined, lap at least the length required by CSA-A23.1 unless shown otherwise.
	.7 Lap wire mesh sections at least 150 mm6" and wire together securely.
	.8 Unless shown otherwise on Drawings, provide reinforcing to housekeeping pads as follows:

	3.3 ANCHORING OF DOWELS OR REINFORCING bARS
	.1 Drill holes in accordance with grout manufacturer’s printed directions.
	.2 Blow out dust and debris from holes with compressed air.
	.3 Dispense grout cartridges with a dispensing gun, filling anchoring holes.
	.4 Insert dowel or reinforcing bar, turning slowly during insertion. After insertion, holes should be full of epoxy.



	033000 Cast-In-Place Concrete
	1 General
	1.1 SUMMARY
	.1 Section Includes

	1.2 REFERENCES
	.1 Conform to the latest edition of the following:

	1.3 PRODUCT DELIVERY, STORAGE AND HANDLING
	.1 The flooring Contractor shall supply the concrete as per CSA A23.1-14.
	.2 Store materials on Site in a manner to prevent damage thereto. Protect from weather. Comply with CSA-A23.1-14, Clause 5.1.
	.3 Protect Work of this section from damage. Protect other Work from damage resulting from this Work. Repair damaged Work to the satisfaction of Consultant at no cost to Owner.

	1.4 ENVIRONMENTAL CONDITIONS
	.1 Conform to CSA-A23.1-14, Clause 7.4.
	.2 During cold weather, Provide temporary heating and enclosures required. Mix, place and protect concrete in accordance with CSA-A23.1-14, Clause 7.4.
	.3 Designate areas for environmentally responsible disposal of excess concrete and truck washout.

	1.5 TOLERANCES
	.1 Concrete in place shall be plumb, level and true to linear building lines. Maximum variations (not accumulative) shall conform to CSA-A23.1-14, Clause 6.4.
	.2 A permitted variation in one part of the construction or in one section of the Specification shall not be construed as permitting violation of the more stringent requirements for any other part of the construction, or in any other Specification section.

	1.6 INSPECTION AND TESTS
	.1 Refer to “Quality Control” in Section 01 10 00 – General Requirements.
	.2 Materials and concrete Work will be inspected and tested for conformance to CSA-A23.1-14 and to Specifications by an independent inspection/testing company selected and paid for by the Owner.
	.3 Tests include the following:
	.4 Tests will be made in accordance with CSA-A23.2.
	.5 Inspection/testing company's reports of tests will be forwarded to Consultant and Contractor with an opinion or reason for any abnormalities noted thereon.
	.6 Inspection/testing company will inspect and review placement of reinforcing steel bars and verify size of reinforcing in accordance with reviewed shop and placing Drawings prior to concrete placement. Any and all irregularities may deem installation to be unacceptable and must be rectified prior to concrete placement. Reports of inspection will be forwarded by the inspection/testing company to Consultant and Contractor.

	1.7 SUBMITTALS
	.1 Product catalogues: Submit as Shop Drawings, up-to-date catalogue of Products proposed for use under this section in accordance with Section 01 33 00. Include the following in submittal:
	.2 Concrete mix design: Submit concrete Supplier's latest statistical analysis of all concrete mixes to be used on this Project.
	.3 Concrete producer’s certification: Certification that plant, equipment and materials to be used in concrete comply with requirements of CSA-A23.1-14.
	.4 Contractor’s quality control: Proposed quality control procedures for hot or cold weather conditions, for ensuring correlation of concrete mix with strength or exposure classification for area of placement, and for finishing and curing methods.
	.5 Anchor bolt setting diagrams: Submit detailed Drawings for anchor bolt setting.

	1.8 RECORDS
	.1 Keep a written record of the following:
	.2 Permit inspection of records by Consultant at any time. At completion of Work, submit a summary of such data in six copies to Consultant.


	2 Products
	2.1 MATERIALS
	.1 Select one Product from that specified under each material listing. Source liquid admixtures for concrete from one manufacturer.
	.2 Portland cement: CAN/CSA�A3001 Normal, Type GU Portland Cement, Moderate Type MSb - Mild Exposure, or High Early Strength Type HE or Sulphate Resistant Type HS.
	.3 Portland cement: Conforming to CAN/CSA�A3001.
	.4 Cementitious hydraulic slag: Conforming to CAN/CSA-A3001.
	.5 Coarse aggregate: Conforming to CSA-A23.1-14, Clause 4.2.3.4 and Table 11, Group I, 40�5 mm for slabs on grade, 20�5 mm for other slabs, and 9 mm3/8" maximum aggregate size for concrete fill on concrete filled steel stair treads and landings. Coarse aggregate to be 100% crushed, in cubular size.
	.6 Fine aggregate: Conforming to CSA-A23.1-14, Clause 4.2.3.3 and Table 10.
	.7 Water: Conforming to CSA-A23.1-14, Clause 4.2.2.
	.8 Formwork: Furnish formwork in accordance with Section 03 11 00.
	.9 Waterproofing admixture: Euclid, “Eucon Vandex AM 10”, Everdure “Caltite”, Sika “Sika 1 +/ViscoCrete 2100”, Xypex “C�500 2%” or Kryton International Inc. “Krystol Internal Membrane (KIM) system”, Master Builders Solutions (Formerly  BASF Corporation) “MasterLife 300D”.
	.10 Air entraining admixture: Conforming to ASTM C260:
	.11 Wet curing: Water conforming to CSA-A23.1, clause 4.2.2, clear and entirely free from any elements which might cause staining of concrete, and geosynthetic cloth minimum 0.1 mm thick polyethylene film) complying with maximum allowable moisture loss requirements of ASTM C156.
	.12 Water reducing admixture: Conforming to ASTM C494 Type A:
	.13 Retarding admixture: Conforming to ASTM C494, Type B or Type D:
	.14 Accelerating admixture: Conforming to ASTM C494, Type C or Type E:
	.15 High-range water-reducing admixture: Conforming to ASTM C494, Type F:
	.16 Workability-retaining admixture: Conforming to ASTM C494, Type S:
	.17 Corrosion inhibiting admixture: Conforming to ASTM C494, Type C, 30% plus or minus 2% calcium nitrite:

	2.2 FLOOR FINISHES SCHEDULE
	.1 Type 1

	2.3 CONCRETE MIX PROPORTIONS
	.1 Ready-mixed concrete and concrete proportions to be in accordance with CSA-A23.1-14, Clause 4.3.1, as per Table 5, Alternative (1) Performance and as follows:
	.2 Note:
	.3 Concrete proportions for concrete to be in accordance with CSA-A23.1-14, Clause 4.3.1, and as follows:

	2.4 ADMIXTURES
	.1 Admixtures
	.2 MVRA Admixture


	3 Execution
	3.1 EXAMINATION
	.1 Confirm surfaces on which concrete is to be placed are free of frost, water, and debris before placing concrete.
	.2 Confirm that reinforcement, inserts and other built-in Work are in place and secured before placing concrete.
	.3 Prior to placement of concrete, confirm that reinforcement is secured in correct location.
	.4 Replace incorrectly fabricated reinforcement, relocate misplaced reinforcement and install omitted reinforcement before concrete is placed, as directed by Consultant. Incorrectly fabricated, misplaced or omitted reinforcement will be considered defective Work performed by this section. Establish elevations of compacted underfloor base prior to commencing Work.
	.5 Establish elevations of compacted underfloor base prior to commencing Work.

	3.2 SETTING AND BUILDING-IN
	.1 Set and build into formwork anchorage devices and other embedded items required for other Work that is attached to or supported by cast-in-place concrete.  Use setting Drawings, diagrams, instructions, and directions provided by Suppliers of items to be attached.  Refer to CSA-A23.1-14 “Fabrication and Placement of Hardware and Other Embedded Items” for acceptable tolerances.
	.2 Advise trades well in advance of scheduled concrete placements to allow adequate time for supply of items to be built in. Have respective trades verify location of items supplied by them.
	.3 Set column anchor bolts to comply with the following tolerances:
	.4 Set bumper posts in concrete footings and fill with ram packed 20 MPa concrete. Form top of fill to a crown, smooth finish.

	3.3 PLACING OF CONCRETE
	.1 Place concrete in accordance with CSA-A23.1-14, Clause 6.8.5.4.
	.2 Install sluices to limit height of free fall of concrete to 1200 mm4'�0" maximum. Place concrete to prevent layering and segregation and vibrate sufficiently to ensure thorough compaction, maximum density and according to CSA-A23.1-14, Clause 6.8.5.4. Hand spade concrete adjacent to forms.
	.3 Before placing fresh concrete against set or partially set concrete, clean surfaces to remove dirt, scum, shavings, debris, laitance, etc. On set surfaces, brush generously with a bonding compound.
	.4 Check work frequently with accurate instruments during placing of concrete.
	.5 If rubber waterstops are used, systematically and thoroughly vibrate concrete around waterstops to avoid honeycombing and voids, to ensure complete contact between waterstop and concrete.
	.6 Work concrete into complete contact with forms and embedded items. Consolidate concrete adjacent to side forms along the entire length of forms and ensure smooth surface finish after stripping of formwork.
	.7 Install sluices to limit height of free fall of concrete to 1.2 m maximum. Place concrete to prevent layering and segregation and vibrate sufficiently to ensure thorough compaction, maximum density and in accordance with CSA-A23.1, Clause 6.8.5.4. Hand spade concrete adjacent to forms with metal spatulas.
	.8 Before placing fresh concrete against set concrete at construction joints, clean surfaces to remove dirt, scum, shavings, debris, laitance, etc.; grease dowels generously at construction joints. Provide bond break between pours.
	.9 Where floor drains occur, level floor around walls and provide minimum uniform slope of 1.6 mm per 300 mm to drains if not specify otherwise on the design drawings.
	.10 Install premoulded joint filler for full depth of slabs.

	3.4 PLACING OF REINFORCING STEEL
	.1 Place reinforcing steel in accordance with reviewed Shop Drawings and Section 03 20 00.

	3.5 TREATMENT OF FORMED CONCRETE
	.1 Treat and finish exposed formed surfaces in accordance with CSA-A23.1-14, Clause 7.7.
	.2 Where top of grade beams or foundation walls will be exposed to view in the finished Work, steel trowel same to a level, smooth finish.
	.3 Treat and prepare surfaces to be waterproofed or dampproofed to a smooth and even finish free from projecting mortar, concrete fins, honeycombing and other irregularities and with juncture of wall and footing coved with masonry mortar. Patch as required in accordance with CSA-A23.1-14, Clause 7.7.2.

	3.6 architectural CONCRETE
	.1 All concrete surfaces exposed to public view shall be “Architectural Concrete” quality in accordance with CSA-A23.1-14/A23.2, Clause 8.3 - Architectural Concrete.  Finish such exposed concrete to a “light sandblast” finish in accordance with ACI 303R.

	3.7 ANCHOR BOLT PROTECTION
	.1 Adequately protect unburied portion of anchor bolts set in concrete, including nuts and washers from rusting, corrosion and damage by a heavy coating of specified coating material; wrap in a manner to exclude moisture.
	.2 Clean surfaces to be protected to bare steel followed by the specified protection system.

	3.8 GROUTING
	.1 Grout column base plates prior to installation of siding, precast panels or decking. Shims or double nuts alone are not structurally stable to carry the foregoing loads.
	.2 Place grout in accordance with the grout manufacturer's printed directions. Form around bases, place grout in a manner which will ensure positive bearing of the full area of the steel plate on top of the supporting surface. Thoroughly compact, leaving no voids.

	3.9 SEALANT APPLICATION
	.1 Sealant at V�joints: Prime, prepare substrate and apply sealant full joint depth in accordance with manufacturer's printed directions. Tool to a smooth semi-concave finish. Exclude joints in surfaces to receive waterproofing treatment.

	3.10 CONSTRUCTION JOINTS
	.1 Form construction joints. Dowels occur on construction joints unless detailed otherwise. Grease dowels generously just prior to new pour. Place bond break to adjacent slabs. Place galvanized circular steel forms as column isolation joints as shown..

	3.11 SAWCUTTING CONTROL AND CONSTRUCTION JOINTS – SOFT CUT JOINTS
	.1 Sawcut control joints and construction joints in slab in straight lines, 3 mm wide x 35 mm deep for slab on grade, and 3 mm wide x 30 mm deep for slab on metal deck.
	.2 Perform "dry method" using "Soff-Cut saw" as soon as the slab will support the weight of the saw and operator without disturbing the final finish. Perform sawcutting from zero to two hours after final floor finishing or within a concrete cutability window of 1.1 MPa/10.5 kg/cm2 to a maximum of 5.6 MPa/56.3 kg/cm2. Replace manufacturer's patented anti-ravel skid plate with each new blade to avoid spalling and ravelling.
	.3 Take sawcut joints to face of columns.
	.4 After sawcutting, vacuum clean joints to remove dust and debris.
	.5 When cleaned joints are dry and prior to traffic being allowed over area, install temporary polyethylene backer rod in joints to prevent contamination of same.

	3.12 SAWCUTTING CONTROL AND CONSTRUCTION JOINTS – REGULAR SAWCUT JOINTS
	.1 Sawcut control joints and construction joints in slab straight lines, 3 mm wide x 35 mm deep for slab on grade, and 3 mm wide x 30 mm deep for slab on metal deck.
	.2 Perform sawcutting twelve to twenty-four hours after concrete (or deferred monolithic traprock topping) has been placed, depending on when saw can be run over concrete surface without leaving tread marks, when concrete can be sawn without dislodging aggregate and before uncontrolled shrinkage has occurred. Do not postpone sawing operations beyond these time limitations. Concrete not utilizing retarding admixtures placed with temperature exceeding 26oC (79oF) shall be sawn not later than twelve hours after placing.
	.3 In strip poured slabs, sawcut joints at locations shown in accordance with the following sequence:
	.4 Continuously spray water on saw blade during sawing. Grind edges of sawcuts to eliminate burrs; do not grind to bevel or chamfer joint edges. In sawcutting floor slabs on metal deck, run a wet vacuum cleaner immediately behind sawcutting equipment.
	.5 Take sawcut joints to face of columns.

	3.13 CURING/SEALING OF SLABS
	.1 At premoulded joints to be subsequently caulked, and after curing/sealing operations are complete, remove scored strip from top of isolation joints in floor slab. Clean joints above premoulded joint filler and place temporary polyethylene rope to prevent contamination of joint until sealant is applied.

	3.14 JOINT FILLER
	.1 Do not apply filler in areas of concrete slab which are to receive quarry tile, ceramic tile, carpet, resilient flooring or epoxy topping system.
	.2 Do not fill isolation joints, construction joints, and control joints sooner than 120 days after concrete pours. Execute joint sealing during cool, dry ambient conditions when slab is in contracted state to minimize future joint separation at sealant-filled joints. Provide filler maintenance if filler must be applied sooner than specified as approved by Consultant.
	.3 Clean sawcut joints with a high power industrial vacuum cleaner to remove dust and debris. Do a second pass of vacuum cleaner as required to render joints clean.
	.4 Fill sawcuts in concrete floor slab on grade using heavy duty sawcut joint filler (epoxy or polyurea), as follows:
	.5 Prime walls of joint as recommended by filler manufacturer. Mix filler as directed by manufacturer. Coat surfaces of metal in contact with filler primer as recommended by filler manufacturer.
	.6 At sawcuts in concrete slabs on metal deck, provide type "B" backer rod, set to allow a sealant depth of 13 mm. Fill remainder of joint with standard joint sealant. Top of sealant to be slightly concaved from the surface of the slab.
	.7 Comply with sealant manufacturer's primer, application and temperature requirements. Mask floor to edge of joints and fill joint with joint filler. After initial set prime sealant surface and refill joints with sealant as required to produce slightly convex joint surface.
	.8 Remove 6 mm scored strip from top of premoulded joint filler. Caulk over premoulded joint filler with standard joint sealant.
	.9 Fill exterior sawn construction and control joints and over premoulded isolation joint filler with specified standard joint sealant (hydrocarbon resistant joint sealant).

	3.15 SITE CLEAN UP
	.1 Remove excess materials including waste hardened concrete and other debris resulting from Work of this section from Site and leave premises in a condition acceptable to Consultant.



	042200 Concrete Unit Masonry
	1 General
	1.1 SUMMARY
	.1 Section Includes

	1.2 REFERENCES
	.1 Conform to the latest edition of the following:

	1.3 SUBMITTALS
	.1 Submit the following in accordance with Section 01 33 00:
	.2 Product data: Submit as Shop Drawings, manufacturer's specifications and other data for masonry.
	.3 Scaled masonry wall elevations with the following information:

	1.4 PRODUCT DELIVERY, STORAGE AND HANDLING
	.1 Check materials for damage and carefully unload. Remove unsatisfactory materials from the Site and replace with new materials to satisfaction of Consultant at no increase in Contract Price.
	.2 Store materials on Site in a manner to prevent damage thereto. Stockpile for easy heating if required. Protect from the weather. Do not concentrate storage on any part of the structure so as not to set up any strain beyond the designed load of any portion thereof.
	.3 Take particular care so as not to overload unsupported portions of the structure which have not attained their full strength.
	.4 Comply with CSA A371.
	.5 Protect the following:
	.6 Cover tops of masonry walls not enclosed or sheltered during rain, at the end of each day's construction and at times when Work is not in progress, with waterproof covers temporarily secured against displacement, until flashings are completed. Drape cover over wall and extend 600 mm24" down both sides. Anchor securely in position. Protect exposed corners against droppings or damage from other trades, by boarding or other means.
	.7 Prevent grout or mortar from staining the face of masonry to be left exposed or painted. Immediately remove grout or mortar in contact with such masonry.
	.8 Cold weather protection: Do not lay masonry at air temperatures below 5C (41F) without prior review by Consultant of proposed protective measures. Comply with CSA A371.
	.9 Repair or replace damaged Work to satisfaction of Consultant at no increase in Contract Price.

	1.5 SCAFFOLDING
	.1 Erect, maintain and remove on completion, scaffolding adequate for the proper execution of the Work.
	.2 Conform to "Occupational Health and Safety Act". Lay masonry from scaffolds erected on same side as face Work. Do not support scaffolding from finished building surfaces.

	1.6 WELDING
	.1 Retain a firm certified in accordance with CSA W47.1 Division 1 or 2.1 to perform welding of anchor clips.
	.2 Employ welding operators licensed per CSA W47.1 for types of welding required by the Work.

	1.7 TEMPORARY BRACING
	.1 Temporarily brace masonry Work during erection to prevent damage due to winds or other lateral loads until permanent structure provides adequate bracing.


	2 Products
	2.1 MATERIALS
	.1 Source (each type of) masonry unit from one manufacturer. Units to be of uniform texture and colour for each kind required.
	.2 Brick Veneer: Metric modular, hard burned clay brick masonry units, conforming o CSA A82.
	.3 Concrete blocks: Normal weight, metric modular, moisture-controlled units conforming to CSA A165.1, Type H/15/A/M (and Type S/15/A/M).
	.4 Mortar: Conforming to CSA A179�M, Type "S".
	.5 Mortar (exterior wythe blocks in cavity wall): Conforming to CSA A179-M, Type "N", 1:1:6 ready mixed, as supplied by Maxi Mix or Daubois Inc. Use pre-mixed/pre-bagged/pre-gauged cement-lime requiring water to be added in the mixer per mortar manufacturer's directions. No loose sand allowed on site. Mix colour pigment manufactured by Harcros Pigment Canada or Solomon Colours, Inc. to produce coloured mortar colour; colour as selected by the Consultant.
	.6 Mortar (rendering, patching or leveling): Quick-setting, polymer-modified, fiber-reinforced cementitious rendering mortar for interior and exterior concrete wall and floors. Minimum 3 mm thickness and requiring water to be added in the mixer per mortar manufacturer's directions. “Planitop 330 Fast” by Mapei or approved equal.
	.7 Grout: Conforming to CSA A179-M, coarse.
	.8 Horizontal masonry reinforcement (for single wythe masonry block walls): Welded wire, galvanized units in heavy duty truss or ladder two�side rod design by Dur�O�Wal, Blok�Lok, or Hohmann and Barnard, prefabricated in straight lengths of not less than 3 m10'�0" with matching corner "L" and intersection "T" units. Overall width shall be such that side rods are positioned at the centreline of both face shells of the concrete block. Reinforcing gauge and finish to meet requirements of the Ontario Building Code and referenced CSA Standards.
	.9 Ties from outer wythe to inner wythe: Hot-dip galvanized of types as specified below complete with insulation support and V�tie by Fero Corporation as distributed by Stuart & Associates:
	.10 Masonry anchors: 6 mm¼" thick steel plate anchors and clips to laterally support masonry walls from other walls or structural elements. For interior or dry locations, clean to SSPC-SP3 and prime with CISC/CPMA solvent reducible primer. For exterior or humid conditions, hot-dip galvanize to CSA G164. For non-structural anchorage, Blok-Lok "Flex�O�Lok" may be used.
	.11 Masonry-to-precast concrete (concrete) anchors: 1.5 mm (16 gauge) galvanized steel dovetail anchors. Supply filled 0.9 mm (20 gauge) galvanized steel dovetail slots for building-in in concrete (precast concrete).
	.12 Vertical reinforcement: Conforming to CAN/CSA G30.18�M, Grade 400.
	.13 Insulation adhesive: Synthetic rubber based compatible with insulation as recommended by insulation manufacturer.
	.14 Concrete block cell insulation: "Zonolite" granular vermiculite by W.R. Grace.
	.15 Compressible filler atop non-fire rated masonry walls: Where ceiling is used as a return air plenum use:
	.16 Compressible filler atop non-fire-rated masonry walls: Where ceiling space is not used as a return air plenum, use soft grade closed cell foam joint filler strips by CPD.
	.17 Premoulded control joint gasket: Dur�O�Wal "Rapid Control Joint" in "Wide-Flange" design of type to suit wall thickness. (Use "Regular" design for control joints at pilasters or columns.) For fire-rated control joint gaskets, use fire-rated closed cell neoprene conforming to ASTM D1056 or ASTM D2056.
	.18 Brick Control Joints Material:
	.19 Expansion joint flashings: Insulated Lexsuco "Lexpand" wall expansion joint with rigid polyvinyl nailing strips, of type to suit joint width shown. Adhesive to be as supplied by flashing manufacturer, and 0.6 mm thick x 25 mm (24 gauge x 1") wide metal batten strips with oval head galvanized "Confas" masonry anchors for securement of expansion joint flashing nailing strips to masonry substrate.
	.20 Dampproof course and through-wall flashings: "Blueskin SA" by Monsey Bakor, or "Sopraseal Stick" by Soprema, self-adhesive grade.
	.21 Cavity wall ventilation inserts: Dur�O�Wal "Cell Vent Weep-Hole Ventilator". Colour as selected by the Consultant.
	.22 Cavity wall drainage net: High density polyethylene or nylon woven mesh type mortar dropping control devices with trapezoidal zigzag-shaped top edge, design to allow moisture/water to flow/drain downward in cavity to weep holes, 25 mm1" thick x 250 mm10" high x manufacturer’s standard lengths "Mortar Net” with insect barrier or “Mortar Trap” by Hohmann and Barnard Inc.
	.23 Precast concrete sills and wall caps: Of sizes and profiles shown complete with slopes and drips, 35 MPa concrete poured in rigid forms, high frequency vibrated, colour pigments added to match finish of the wall face in which they occur. Pigments as manufactured by Harcros Pigment Canada. Use same mortar specified for brick veneer, for setting sills and caps.
	.24 Brick and block vents: Titus "Model OXL�77" complete with duct extension and birdscreen; exposed surfaces clear anodize finished.
	.25 Anchor bolts: Minimum 9 mm3/8" diameter steel, in length shown on Drawings, hot-dip galvanized to CAN/CSA G164�M.
	.26 Foamed-in-place air seals: Class 1, single component polyurethane foam conforming to CAN/ULC-S710.1, with flame spread rating of 20 or less and smoke developed of 25 or less.  Density of 20.8 to 28.8 kg/m³1.3 to 1.8 lbs./cu.ft, “Zerodraft Foam Sealant” by Canam Building Envelope Specialists Inc., or “Great Stuff Pro” by Dow Chemical Company, or “LEF” by Tremco.
	.27 Parging: "Gem Foundation Coating" by Gemite Products Inc.


	3 Execution
	3.1 MORTAR MIXING
	.1 Mix mortar with the maximum amount of water consistent with workability to provide maximum tensile bond strength within the capacity of the mortar. Use a mechanical mixer. No hand mixing permitted.
	.3
	.2 Do not use mortar which has begun to set or if more than 2½ hours has elapsed since initial mixing. Retemper mortar during the 2½ hour period only as required to restore workability.

	3.2 GENERAL MASONRY CONSTRUCTION
	.1 Carefully and neatly lay masonry, truly vertical and horizontal, with joints of uniform size as required to suit requirements for design coursing and bonding.
	.2 Tooth intersections of walls with alternating units, except as otherwise shown or where control joints and expansion joints occur.
	.3 Lay blocks in running bond except where shown otherwise. Lay in full mortar beds with face shell vertical joints filled. Align block webs vertically and with thicker ends of face shells up.
	.4 When thumbprint hard, tool exposed joints shallow concave with non-staining round jointer. Tool joints flush where shown and where gypsum wallboard, ceramic tile and resilient base are to be applied as finish.
	.5 Lay prefaced block in running bond, in full mortar beds and with vertical joints filled with mortar. Neatly tool joints shallow concave with non-staining tools.
	.6 Lay ledge blocks in running bond in full mortar beds and with vertical joints filled with mortar. Tool joints flush.
	.7 Keep masonry walls 25 mm1" clear of underside of steel building frame, roof or floor and deck over. For non-fire rated masonry walls used as air plenum, pack the clear space with the specified material of either fibrous filler and spray seal combination, or foam-in-place. For non-fire rated masonry walls that are not used as air plenum, fill the clear space with specified foam strips. Compress to 50% of original thickness.
	.8 Lay brick in such a way that vertical joints in alternate brick courses are plumb from the top course to the bottom course.
	.9 Cut masonry units using a motor-driven table saw designed to cut masonry with clean, sharp, unchipped edges. Cut units as required to provide pattern shown and to fit adjoining work neatly. Use full-size units without cutting wherever possible.
	.10 Match coursing, bonding (colour and texture) of new masonry work with existing Work where indicated.
	.11 Build control joints in masonry walls at 9000 mm30'�0" unless shown otherwise. Provide joints using sash block units. Fill chase and joint with premoulded gasket full height of control joints. Leave a depth of 12 mm½" for caulking. Locate control joints in modular dimensions.
	.12 Coordinate building-in of anchors as required for the proper installation of the Work of other trades.
	.13 Provide solid block or Provide metal lath under block and fill block cells solid for lintel bearing and as required to secure built-in anchor bolts and/or anchors.
	.14 Build-in door frames, borrowed light and glazed screen frames, anchors, inserts, loose lintels, shelf angles, conduits and other items required to be built into masonry. Set anchors between frames and masonry and fill voids between metal frames and masonry walls with mortar.
	.15 Build recesses to receive items recessed in masonry.
	.16 Build-in anchor bolts for wood copings on tops of masonry walls and other locations. Install anchor bolts in a staggered arrangement to prevent wood blocking from "cupping".

	3.3 REINFORCING, TIES AND ANCHORS
	.1 Build-in continuous masonry reinforcement in horizontal courses terminating at vertical terminations such as control and expansion joints, full height of walls and partitions, at every second block course. Install reinforcing in first and second courses over door and window openings.
	.2 Build-in continuous masonry reinforcement in horizontal inner wythe courses of cavity wall, terminating at vertical terminations such as control and expansion joints, full height of walls, at specified spacing. Install reinforcing in first and second courses over door and window openings.
	.3 Maintain continuity at corners and wall intersections by use of prefabricated "L" and "T" sections. Cut, bend and lap reinforcing units as per printed directions of manufacturer for continuity at returns, offsets, column fireproofing, pipe enclosures and other special conditions.
	.4 Where a new masonry wall is superimposed on an existing masonry wall, tie same to the existing masonry wall in accordance with the code.
	.5 Build-in dovetail anchors.
	.6 Weld masonry anchor clips to structural steel in accordance with the following standards:
	.7 Thoroughly clean welded joints and expose steel for a sufficient space to perform welding operations. Touch-up disturbed primer paint with matching primer.
	.8 Where shown, install vertical steel reinforcing and fill block cells with grout. At lintels, install reinforcing per schedule and fill with grout. Allow 200 mm8" minimum bearing on each lintel end up to 1200 mm4'�0" span; 400 mm16" minimum bearing on each end for spans exceeding 1200 mm4'�0". Temporarily support lintels until concrete has cured.

	3.4 CAVITY WALL CONSTRUCTION
	.1 Lay block as specified under "General Masonry Construction".
	.2 Tie exterior wythe to interior wythe using shear connectors spaced 600 mm2'�0" vertically and 800 mm2'�8" horizontally.
	.3 Lay damp course and through-wall flashings. Lap joints 50 mm2" minimum. Roll with steel hand roller to ensure proper contact at laps. Carry through-wall-flashings continuous past exterior steel columns.
	.4 Extend flashing membrane one block course up the back wall and return into mortar joint a minimum 25 mm1".
	.5 Install cavity wall ventilator inserts in vertical brick or block joints immediately over dampproof courses and through-wall flashings, at 600 mm2'�0" o.c. Set 3 mm1/8" from the face of masonry unit. Ensure inserts are not plugged with mortar or debris. Slope flashings towards the exterior in order that any water that penetrates the exterior wythe and drains to the bottom, is directed back to the exterior through the inserts.
	.6 Install through-wall flashings at any interruption of the air space behind the face veneer such as:
	.7 Flashing above windows and doors that is discontinuous shall be turned up at ends to form a dam.
	.8 Place continuous run of drainage net on top of through-wall flashing.
	.9 Keep exterior wall cavities free from mortar droppings. Strike mortar joints facing cavity flush.
	.10 Coordinate masonry Work with the application of sheet membrane air/vapour barrier on cavity side of inner masonry wythe.

	3.5 CAVITY WALL INSULATION
	.1 Place insulation in horizontal parallel courses in full bed of adhesive, tightly fitted between masonry reinforcement and in firm contact with adhesive. Apply adhesive in accordance with manufacturer’s directions.
	.2 Cut and fit insulation to provide complete unbroken installation with minimum joints. Fit insulation tightly around ties. Butter insulation joints with adhesive.
	.3 Progressively install insulation, retaining wedges at maximum spacing of 400 mm16” horizontally at each masonry reinforcing course. Ensure that wedge presses insulation in tight and firm contact with adhesive. Wherever possible have wedge occur at junction of vertical and horizontal joint.

	3.6 COMPOSITE WALL CONSTRUCTION
	.1 Lay face brick on exposed face in running bond (with full headers every sixth course as shown) (with split headers every sixth course).
	.2 Wet bricks before using in dry weather; keep dry and cover in freezing weather. Wet tops of walls where Work is left off before Work is resumed.
	.3 Parge back of face brick wythe and face of masonry block back-up with setting mortar to ensure void is filled. Lay face brick with shove joint in full mortar bed and with vertical joints filled solid.
	.4 Provide brick joints 10 mm3/8" wide horizontally and vertically, finished to a shallow concave finish.
	.5 Lay block and brick as specified under "General Masonry Construction".
	.6 Block cell insulation: As block masonry is being built, pour vermiculite insulation in block cells. Do not lay more than six block courses between pours. Rod insulation into cells to ensure that no voids or air pockets are left unfilled.
	.7 Wall expansion joint flashings: Secure flashing flaps to substrate with a full coat of adhesive and mechanically fasten every 300 mm12" through metal strips. Extend flashing as required to provide proper connection with roof expansion joint.

	3.7 Parging
	.1 Parge predampened masonry walls with type S mortar applied in two uniform coats to a total thickness of 19 mm¾”.  Scarify first parging coat to ensure full bond to subsequent coat.
	.2 Use a steel-trowel finish to produce a smooth, flat, dense surface with a maximum surface variation of 3 mm per m1/8” per ___.
	.3 Damp cure parging for at least twenty-four hours and protect until cured.

	3.8 FIELD QUALITY CONTROL
	.1 The Owner may engage an inspection and testing company to observe workmanship and to conduct block, mortar and grout strength tests in accordance with CSA A165.1, CSA A179, and CSA S304, and will pay all costs thereto.

	3.9 REPAIR, POINTING AND CLEANING
	.1 Remove and replace masonry units which are loose, chipped, broken, stained or otherwise damaged, or if units do not match adjoining units as intended. Provide new units to match adjoining units and install in fresh mortar or grout; point to eliminate evidence of replacement.
	.2 Pointing: During the tooling of joints, enlarge any voids or holes, except weep holes, and completely fill with mortar.
	.3 Point-up joints including corners, openings and adjacent Work to provide a neat, uniform appearance, properly prepared for application of sealant compounds.
	.4 Rake out to 12 mm½" depth, joints between sills and between ends of sills and masonry. Point to full 12 mm½" depth with pointing material specified. Tool pointing to a slightly concave smooth condition.

	3.10 FINAL CLEANING
	.1 After mortar is thoroughly set and cured, clean one-half of sample wall panel. Obtain Consultant's acceptance of sample wall panel cleaning before proceeding to clean building masonry Work.
	.2 Acid cleaning of masonry is not permitted.



	055000 Metal Fabrications
	1 General
	1.1 SUMMARY
	.1 Section Includes

	1.2 REFERENCES
	.1 Conform to the latest edition of the following:

	1.3 SUBMITTALS
	.1 Shop Drawings

	1.4 QUALITY ASSURANCE
	.1 Retain a firm certified in accordance with CSA W47.1 Division 1 or 2.1 to perform welding. (For aluminum Work, retain a firm certified in accordance with CSA W47.2-M to perform welding.
	.2 Employ welding operators licensed per CSA W47.1 for types of welding required by the Work.

	1.5 PRODUCT DELIVERY, STORAGE AND HANDLING
	.1 Coordinate deliveries to comply with construction schedule and arrange ahead for strategic off-the-ground, covered storage locations. Do not load areas beyond the designed limits.
	.2 Handle and store metal materials at job Site in a manner to prevent damage to other materials, (to existing buildings) or property.
	.3 Handle components with care, and Provide protection for surfaces against marring or other damage. Ship and store members with cardboard or other resilient spacers between surfaces. Use lifting chokers of material which will not damage surface of steel members.
	.4 Use strippable coatings or wrappings to protect exposed surfaces of prefinished metal Work which does not receive Site finishing. Use materials recommended by finishers or manufacturers of metals, to ensure that method is sufficiently protective, easily removed, and harmless to the finish.
	.5 Prevent the formation of wet storage stain on galvanized articles by complying with the following measures:
	.6 Tag metal fabrications, including associated anchor bolts, sleeves, and bases, or otherwise mark for ease of identification at Project site.

	1.6 COORDINATION
	.1 Supply to concrete, masonry and/or other sections, materials requiring setting and/or building-in in concrete, masonry or other trades. This includes inserts, anchors, frames, sleeves, etc. Verify locations of said materials.

	1.7 Project Conditions
	.1 Field measurements: Take measurements at the building to assure proper fitting, fabrication, and erection of the Work.  Check dimensions in the field, whether or not shown, upon which the accurate fitting together and building-in of the metal fabrication Work may depend or which affects the proper installation of the Work of others.


	2 Products
	2.1 MATERIALS
	.1 General: Metals shall be free from defects which impair strength or durability, or which are visible. Metals shall be new, of best quality and free from rust, waves or buckles, and clean, straight throughout entire length, sharply defined profiles and true in web and flange.
	.2 Structural shapes, plates, etc.: New material conforming to CSA-G40.20/G40.21�M, Grade 350W for W and H shapes, and Grade 300W for other shapes, and plates.
	.3 Hollow structural sections: New material conforming to CSA-G40.20/G40.21�M Grade 350W, Class H.
	.4 Welding materials: Conforming to CSA W48.1�M and CSA W59�M.
	.5 High strength bolts, nuts and washers: Conforming to ASTM A325M, with each type and size of bolt and nut of same manufacture and of same lot.
	.6 Machine bolts and anchor rods: As specified below, complete with hexagon heads and nuts:
	.7 Primer paint: Solvent reducible alkyd, light grey, in fast drying, lead and zinc-chromate free formulation conforming to CISC/CPMA 2.75. Use one brand of primer paint throughout the Work, in any of the following, tinted to the specified colour:
	.8 Primer paint: Solvent reducible alkyd, white, in fast drying, lead and zinc-chromate free formulation conforming to CISC/CPMA 2.75. Use one brand of primer paint throughout the Work, in any of the following:
	.9 Primer paint: Solvent reducible alkyd, red oxide, in fast drying, lead and zinc-chromate free formulation conforming to CISC/CPMA 2.75. Use one brand of primer throughout the Work, in any of the following:
	.10 Galvanizing: Hot-dip galvanizing with minimum zinc coating of 600 g/m2 to CAN/CSA G164�M.
	.11 Galvanized primer: Zinc rich conforming to CAN/CGSB-1.181 for new galvanized metal in compliance with CGSB 85�GP�16M. For galvanized fabrications touchup to remain unpainted in finished Work, use W.R. Meadows of Canada Ltd. "Galvafroid" or Kerry Industries "Z.R.C." or Niagara Paint Inc. "PL052898" zinc rich coating.
	.12 Steel pipe handrails: Conforming to ASTM A53, Type "S", Grade B steel pipe, powder coat finish. Colour to be selected by Consultant from manufacturer’s standard colour range.
	.13 Steel pipe bumpers: Conforming to ASTM A500, cold rolled, bare, seamless steel pipe of sizes shown.
	.14 Handrail brackets: Julius Blum cast steel model 378 (377), powder coat finish, and with flanges tapped for bolting. Colour to match steel pipe handrails.
	.15 Stainless steel pipe: To ASTM A312, Type 304, 180-grit finish.
	.16 Galvanized sheet steel: 0.0897 mm (13 ga) core thickness commercial quality to ASTM A653/A653M, Grade A, with Z275 zinc coating designation.
	.17 Checkered plate: To ASTM A36/A36M, 6 mm thick, with raised diamond floor surface pattern.
	.18 Aluminum and steel bar grating: As manufactured by Fisher & Ludlow, Armco Irving, Borden Metal Products or Ohio Gratings Inc.
	.19 Grating treads and landings: As manufactured by Borden Metal Products, Armco Irving, Fisher & Ludlow or Ohio Gratings Inc. Furnish treads with 32 mm x 5 mm1¼" x 3/16" bearing bars incorporating 32 mm1¼" crosshatch abrasive nosing.
	.20 Fiber reinforced plastic (FRP) grating: Manufactured from premium grade (isophthalic) (vinylester) resin, conforming to ASTM E-84, Class 1 and flame rating and self-extinguishing requirements of ASTM D635. Patterns shall be (rectangular) (square), covered with baked on safety non-skid epoxy grit. Colour; (grey) (yellow) (custom). Fabricate grating to carry uniform distributed load as manufactured by Fisher & Ludlow, Seasafe Inc., or MAK Enterprises Inc.
	.21 Ladder rungs (on steel rails): "Algrip" by Safe Walk Inc., "Mebac" by IKG Industries, "Slipnot" by W.S. Molnar Co. or Safety-Tread by Amico.
	.22 Ladder rungs (cast in concrete): 20 mm¾” rectangular solid aluminum, alloy 6051T4 with non-slip surface, No. 2916 by Stepcon Industries Inc. or approved alternative.
	.23 Highway type beam guardrails: Single rail (double rail) manufactured by Armtec Limited, Canadian Metal Rolling Mills, or Canada Culvert and Metal Products, OPSS Type DD�909�A complete with standard terminal sections, splicers, galvanized steel nuts and bolts and 125 mm5" diameter concrete filled standard pipe posts.
	.24 Plastic handrail: Extruded high quality virgin PVC in colour to Consultant's selection: Rehau "Art. 70039RAU - PVC9505", Micro Plastics Canada Ltd., or VPI Rail "103A", verify models to handrail and railing steel plate size. Furnish covers with protective strippable covering to protect PVC from scratches and marring during construction process.
	.25 Drilled inserts: Ramset "Mega" or Hilti "HSL" heavy-duty anchors installed in accordance with manufacturer's directions, to sizes shown. Load capacity when embedded in 25 MPa concrete shall not be less than:
	.26 Epoxy capsule type anchors: Hilti “HVA Adhesive Anchor”, two�part, threaded steel stud and epoxy adhesive filled capsule anchoring system. Install per manufacturer’s recommendations.
	.27 Bollards

	2.2 BASIC MATERIALS - ALUMINUM
	.1 Aluminum rolled or extruded shapes: Structural quality to ASTM B308/B308M, Alloy 6061�T6.
	.2 Aluminum bar, rod, wire: To ASTM B221M.
	.3 Aluminum sheet or plate: To ASTM B209M.
	.4 Aluminum checkered plate: To ASTM B209M, Alloy 5086.
	.5 Aluminum drawn tubes: To ASTM B210M.
	.6 Aluminum pipe: To ASTM B241/B241M, Schedule 40, 6061 alloy.
	.7 Stainless steel bolts: Expansion bolts using high strength stainless steel conforming to ASTM A193, Grade B8, Type 316.
	.8 Aluminum finish: (plain mill finish) (clear anodic finish, designation AA-M12C22A41)
	.9 Accessories

	2.3 BASIC MATERIALS - STAINLESS STEEL
	.1 Stainless steel sheet: To ASTM A167, type 304 to AISI No. 4 (2B) finish.
	.2 Stainless steel plate: To ASTM A167, type 304 to AISI No. 4 (2B) finish.
	.3 Stainless steel shapes: To ASTM A276, type 304 to AISI No. 4 (2B) finish.
	.4 Stainless steel fasteners: Type 304, (316).
	.5 Stainless steel pipe: To ASTM 312, type 316, 180 grit finish.
	.6 Stainless steel bolts: Expansion bolts using high strength stainless steel conforming to ASTM A193, Grade B8, Type 316.

	2.4 SHOP FABRICATION
	.1 Fabricate items that are to be built into masonry or concrete and deliver to Project site for setting; furnish items complete with bolts, anchors, clips, etc., ready to set.  Furnish, completely install and connect other items.  Erect items to proper lines and levels, plumb and true, and in correct relation to adjoining Work.  Secure parts in a rigid and substantial manner using concealed connections where practicable.
	.2 Where necessary to secure Work to the structure by means of expansion bolts, cinch anchors, and similar connections, lay out the Work and install such connections, install the Work and bolt up, unless otherwise noted.
	.3 Provide bolts, shims, blocks, nuts, washers, wedging pieces, etc., required for complete installation, unless otherwise noted.
	.4 Drill field holes for bolts or rivets.  Do not burn holes.
	.5 Furnish fitting-up bolts, drift pins, other tools and equipment and do necessary reaming of unfair holes found in field connections.  New holes or enlargement of unfair holes by use of cutting torch is cause for rejection of the entire member.  Replacement shall be made at Contractor’s expense.
	.6 Mill joints to a tight, hairline fit; cope or miter corners.  Form joints exposed to weather to exclude water.
	.7 Remove burrs from all exposed cut edges.
	.8 Execute shop welding conforming with welding requirements specified under "Quality Assurance" and "Welding" herein. (Fabricate structural aluminum in accordance with CAN3-S157 and in accordance with reviewed Shop Drawings).
	.9 Accurately cut, machine and fit joints so that finished Work presents a neat appearance.
	.10 Assemble members without twists or open joints.
	.11 Drill properly sized holes for connecting the Work of other trades where such can be determined prior to fabrication. Where possible, show such holes on Shop Drawings. Place holes so not to cause an appreciable reduction in strength of member.
	.12 Certain miscellaneous metal elements are listed with a corresponding description below. Such listing is intended to provide clarity or to specify requirements for the given elements, and not to represent the scope of metal fabrications work.

	2.5 WELDING
	.1 Execute welding to avoid damage or distortion to the Work. Should there be, in the opinion of Consultant or inspection and testing company, doubt as to adequacy of welds, such welds shall be tested for efficiency and any Work not meeting specified standards shall be removed and replaced with new Work satisfactory to Consultant. Execute welding in accordance with the following standards:
	.2 Thoroughly clean welded joints and expose steel for a sufficient space to perform welding operations. Neatly finish welds. Where exposed to view and finish painted, apply weld continuously and grind to a uniformly smooth finish.

	2.6 CLEANING, SHOP PRIMING
	.1 Omit prime painting of miscellaneous metals that will be painted with epoxy as specified in Division 9.
	.2 Clean steel to SSPC SP3 (SP6) and remove loose mill scale, weld flux and splatter.
	.3 Shop prime with one coat of primer paint to dry film thickness of 0.025 mm1 mil. Paint on dry surfaces, free from rust, scale, grease. Do not paint when temperature is lower than 7oC (45oF). Paint items under cover and leave under cover until primer is dry. Follow paint manufacturer's recommendations regarding application methods, equipment, temperature, and humidity conditions.
	.4 Clean but do not paint surfaces being welded in field.
	.5 Do not paint surfaces embedded in concrete.
	.6 Do not paint surfaces in friction connections.
	.7 Treat surface of aluminum in contact with or embedded in dissimilar materials in accordance with CAN3-S157-M. Treat as if material is installed in the presence of moisture.

	2.7 HOT-DIP GALVANIZING
	.1 Galvanize members exposed to exterior elements when in final location; members embedded on the exterior side of exterior walls; members embedded in concrete; members specified in this section or noted on Drawings.
	.2 Perform hot-dip galvanizing after fabrication. Plug relief vents air tight. After galvanizing, remove plugs, ream holes to proper size and re-tap threads. Straighten shapes and assemblies true to line and plane after galvanizing. Repair damaged galvanized surfaces with galvanize primer in accordance with manufacturer's printed directions.
	.3 Wet storage stain: Remove wet storage stain that may have developed in the coating before installation so that premature failure of the coating does not occur. Remove wet storage stain in accordance with galvanizer's recommendations.
	.4 Repair of galvanized items: Repair coatings damaged by welding, cutting, or during handling, transport or erection using cold galvanizing compound specified, and as follows:


	3 Execution
	3.1 ERECTION
	.1 Fit joints and intersecting members accurately. Make Work in true planes with adequate fastenings. Build and erect Work plumb, true, square, straight, level and accurate to sizes detailed, free from distortion or defects detrimental to appearance or performance.
	.2 Stairs, Rails and Handrails
	.3 Fit door frames and jambs with temporary steel spreaders to prevent springing frames and jambs out of shape.
	.4 Weld as specified herein.
	.5 Take adequate care to prevent damage to any material such as weld burns, etc.
	.6 Include all cutting and patching of masonry walls where necessary. Obtain Contractor's approval of cutouts in advance.
	.7 Insulate where necessary to prevent electrolysis due to dissimilar metal to metal contact, or metal to masonry and concrete.  Use bituminous paint, butyl tape, building paper or other approved means.
	.8 Install materials in a good and workmanlike manner, cleaning and grinding all welding laitance and touching up primer where necessary.
	.9 Erect fibre reinforced plastic (FRP) grating plumb, true, square, straight, level and accurate to size detailed, in accordance with manufacturer's printed instructions.

	3.2 CONNECTIONS
	.1 Weld or high strength bolt main member connections. Use CISC double angle header connections wherever possible. High strength bolted connections shall be bearing type using 19 mm¾" diameter bolts conforming to ASTM A325M. Secondary members may be bolted with machine bolts.
	.2 Perform high tensile bolted connections in accordance with CSA-S16.1. Accurately space holes of size 1.6 mm1/16" larger than the nominal diameter of the bolt. Install bearing type high tensile bolted connections unless shown otherwise on Drawings. Provide compressor or electrical equipment capable of supplying and maintaining required pressure at the wrench. Make connections without the use of erection bolts; some high tensile bolts will serve that purpose. Prevent nuts on bolts, except high tensile bolts, from becoming loose by burring bolt thread, by welding or by lock washers or lock nuts.
	.3 Execute welding as specified under shop welding in Part 2 and as follows:

	3.3 FIELD TOUCH-UP
	.1 Paint bolt heads, washers, nuts, field welds and previously unprimed items. Touch up shop primer (and galvanizing) damaged during transit and installation with material to match shop primer or galvanize coating.
	.2 Clean off dirt on installed miscellaneous metal surfaces.
	.3 Touch up all damaged surfaces of aluminum Work with one coat of zinc chromate primer.



	057000 Decorative Metal
	1 General
	1.1 SUMMARY
	.1 Section Includes

	1.2 REFERENCES
	.1 Conform to the latest edition of the following:

	1.3 DESIGN CRITERIA
	.1 Design and fabricate handrails, railings and balustrades to conform to requirements of the Ontario Building Code, 1997.
	.2 Design handrails, railings and balustrades and connections to withstand 1.5 KN/m applied horizontally or vertically to the top rail.

	1.4 SUBMITTALS
	.1 Submit in accordance with Section 01 33 00.
	.2 Show fabrication and installation of cladding and supports, railings and guardrails.
	.3 Submit representative samples of stainless steel cladding and prefinished metal cladding on plywood backing.

	1.5 QUALITY ASSURANCE
	.1 Work of this section requires specialized high quality metal Work and shall be done by a company with a record of minimum five years of continuous and successful experience in the fabrication and installation of commercial ornamental metal Work, and thoroughly conversant with governing laws, by-laws and regulations. Submit proof of this requirement to the Engineer on request.
	.2 Have a full time, senior, qualified representative at the Site to direct the Work.

	1.6 PROJECT CONDITIONS
	.1 Protection: Provide strippable protective film to stainless steel surfaces.


	2 Products
	2.1 MATERIALS - GENERAL
	.1 Specialty metals: Of best commercial quality, with various forms straight and true without scratches, scars, creases, buckles, ripples, or chatter marks. Finished surfaces must be suitable for polishing.
	.2 Select materials for surface flatness, smoothness, and freedom from surface blemishes when exposed to view in finished unit. Exposed-to-view surfaces which exhibit pitting, seam marks, roller marks, "oil-canning", stains, discolourations, dents or other imperfections on finished units will not be acceptable.
	.3 Stainless steel sheet, plate and strip: ASTM A240, Type 304 in Excelsior "XL-Blend-S" on exposed surfaces.
	.4 Metal clad panels: 1.519 mm (16 ga) stainless steel sheet bonded to visible faces and edges of 13 mm½” exterior grade plywood, with 0.759 mm (22 ga) galvanized steel sheet bonded to concealed faces and edges. Return the facing sheet over the edges and ends of panels. Where back faces are also exposed, continue face sheet around to the back face of the panel. Weld mitred joints in facing material. Grind smooth. Finish shall match adjoining surfaces. Seal edges. Fastenings shall be stainless steel. Exposed fastenings not acceptable.
	.5 Stainless steel shapes: Conforming to ASTM A276, type 304 with X-L Blend S finish.
	.6 Stainless steel pipe: Conforming to ASTM A312, type 304, (316) 180�grit finish.
	.7 Stainless steel fasteners: Sizes and type shown, stainless steel type 304, unless otherwise specified.
	.8 Stainless steel bars: Conforming to ASTM A276.
	.9 Structural shapes and plates: New material conforming to CSA-G40.20-M and CSA�G40.21-M, Grade 300W.
	.10 Galvanizing of ferrous metal: Hot-dip with minimum zinc coating of 600 g/m2 to CAN/CSA G164-M.
	.11 Galvanized touch up: W.R. Meadows of Canada Ltd. "Galvafroid" zinc rich coating.
	.12 Hollow metal frames: Furnish in accordance with Section 08 11 13.
	.13 Welding materials:  In accordance with ANSI/AWS D1.6/D1.6M for stainless steel welding
	.14 Prepainted metal facing: 0.912 mm (20 ga), Z275 galvanized sheet steel laminated to gypsum board walls at interior of elevator shafts. Refer to Section 09 29 00 for gypsum board material.
	.15 Fastenings: Furnish stainless steel fasteners and adhesives as required by various substrates and details; supply drilled inserts where required in accordance with Section 05 50 00.

	2.2 FABRICATION
	.1 Design components to allow for expansion and contraction without causing buckling, excessive opening of joints or overstressing of welds and fasteners.
	.2 Form metalwork to required shapes and sizes with true curves, lines and angles. Provide necessary rebates, lugs and brackets for assembly of units.
	.3 Shop fabricate items so far as practicable. Flush rivet joints to conceal reinforcement, or weld where thickness of section permits. Where cutting, welding, and grinding are required for proper shop fitting and jointing of Work, restore finish to eliminate any evidence of such corrective Work.
	.4 Grind contact surfaces of connected members true. Assemble parts so that joints are tight and practically unnoticeable, without use of filling compound.
	.5 Fabricate balustrades into largest sections possible of a length that will permit entry into building. Use material of the longest lengths to minimize joints. Weld all joints fabricated in shop. Field joints in rail to occur at natural transition points at hairline joint and concealed fasteners.
	.6 Balustrades where attached to steel fabrications shall be fixed by countersunk screws with finishing rosettes.
	.7 Stainless steel shall be refinished as required after fabrication to a polished finish specified, to eliminate markings, scratches or other surface imperfections.
	.8 Furnish assemblies with matching fascia and floor flanges factory welded to posts and rails, of sizes shown. Provide countersunk holes in flanges for flush fasteners.
	.9 Protect tubing and plate with strippable sheet protection, remaining in place through installation.

	2.3 METAL FRAMES FOR CLADDING SYSTEM
	.1 Fabricate frames from 1.519 mm (16 ga) galvanized steel and 1.519 mm (16 ga) stainless steel where shown on Drawings. All glazing stops shall be 1.519 mm (16 ga) stainless steel.
	.2 Furnish frames of welded construction.
	.3 Prepare frames by grinding, sanding and filling same as specified for door frames in Section 08 11 13.

	2.4 WELDING
	.1 Welding shall conform to CSA W59-M and done by a firm fully certified in accordance with CSA W47.1. All welders employed in the field shall be qualified as Class "O" as defined in CSA W47.1.
	.2 Conform to safety requirements of CSA W117.2 for all welding operations.

	2.5 STAINLESS STEEL WELDING
	.1 Weld stainless steel by inert gas shield tungsten-arc welding GTAW (TIG) or inert gas shielded metal-arc welding SMAW process, in accordance with CSA W59-M for design of connections and workmanship, CAN/CSA W117.2 for safety, and other applicable standards as required.
	.2 Protect areas of metal adjacent to weld zone from weld spatter.
	.3 Provide recommended procedures to reduce thermal distortion and provide corrosion resistant sound welds.

	2.6 STAINLESS STEEL WORK
	.1 Take all necessary precautions to safeguard against latent surface discolouration due to disturbance of the natural protective oxide coating of the material or to contamination from other sources.
	.2 Workmanship shall be the best standard practice for this type of Work.  Execute stainless steel Work in accordance with the applicable instructions set forth in Atlas Stainless Steels' "Technical Data" handbook on stainless steel.
	.3 Do all stainless steel fabrication in clean shops, located away from areas where carbon steel is burnt, ground, or cut with abrasive wheels to ensure that carbon steel dust will not be embedded into the stainless steel, and as follows:

	2.7 CLEANING AND POLISHING STAINLESS STEEL
	.1 Thoroughly clean welds and surrounding substrate area of weld spatter, flux or scale by wire brushing, grinding and polishing. When wire brushing and grinding, use shield over adjacent mill finished surfaces to protect same, or provide limiting stops on grinder to avoid canting of grinding wheel.
	.2 Remove excess weld by grinding to provide for continuous weld line. Grinding, polishing, and passivating of welds exposed to view in finished construction to match finish of parent material.

	2.8 CLEANING AND GALVANIZING - FERROUS METALS
	.1 Clean ferrous steel to SSPC SP6 and remove loose mill scale, weld flux and spatter. After fabrication, hot-dip galvanize miscellaneous steel items specified herein. Plug relief vents air tight. After galvanizing, remove plugs, ream holes to proper size and re-tap threads. Straighten shapes and assemblies true to line and plane after galvanizing. Repair damaged galvanized surfaces with galvanize primer in accordance with manufacturer's printed directions.
	.2 Hot-dip galvanize members in accordance with CAN/CSA G164-M and requirements of the following ASTM standards, with minimum coating weights or thicknesses as follows:
	.3 Drill holes for bolts and screws. Conceal fasteners where possible. Mill exposed ends and edges smooth, with corners slightly rounded. Form joints exposed to weather to exclude water.


	3 Execution
	3.1 INSTALLATION
	.1 Install Work to a secure and rigid installation.
	.2 Fastening to in-place construction: Provide anchorage devices and fasteners where necessary for securing metal items to in-place construction including threaded fasteners for concrete and masonry inserts, toggle bolts, through-bolts, lag bolts, wood screws, and other connectors as required.
	.3 Cutting, Fitting and Placement
	.4 Hollow metal frames: Install hollow metal frames in accordance with Section 08 11 13.
	.5 Stainless steel, hollow section railings: Install railing and tempered glazing in accordance with details.
	.6 Porcelain Enamel Handrail Markers

	3.2 PROTECTION
	.1 Remove protective coverings when there is no longer danger of damage to specialty metal Work.



	061000 Rough Carpentry
	1 General
	1.1 SUMMARY
	.1 Section Includes

	1.2 REFERENCES
	.1 Conform to the latest edition of the following:

	1.3 QUALITY ASSURANCE
	.1 Each piece of pressure treated lumber and fire retardant treated lumber supplied to the job Site shall be shop marked with the pressure treatment brand, and ULC monogram respectively, in accordance with CAN/CSA O80�M.

	1.4 PRODUCT DELIVERY, STORAGE AND HANDLING
	.1 Store lumber in a dry area. Stack 150 mm6" clear of floor and with 6 mm1/4" spacers 1200 mm4'�0" apart across each layer.
	.2 Cover materials with tarpaulins or polyethylene sheets to prevent moisture absorption and impairment of structural and aesthetic properties. Vent to allow air movement. Tie covering to keep in place.

	1.5 ROOF LUMBER PROTECTION
	.1 During transit, storage, and immediately following installation, protect roof lumber from rainwater and condensation to prevent decay. Likewise, Provide protection whenever work is interrupted for whatever reason. Use waterproof tarpaulins tied down to prevent wind blow-off. Moisture control must be properly practiced to prevent the occurrence of lumber decay. Pressure treated lumber is not used in this Project.


	2 Products
	2.1 MATERIALS
	.1 Dimension lumber: Grade stamped, dressed, kiln dried lumber having a maximum moisture content at time of installation, of 15% for 50 mm2" or less in thickness, and 19% for stock over 50 mm2" thick in accordance with NLGA.
	.2 Fire retardant treatment of lumber and plywood: "Dricon" fire retardant treatment by J.A. Biewer or equivalent, conforming to CAN/CSA�O80.20 and CAN/CSA�O80.27 respectively, to provide a flame spread rating of 25 or less in accordance with ULC test method CAN/ULC�S102.
	.3 Plywood: 19 mm3/4" thick (others), waterproof, grade stamped exterior grade Douglas fir plywood, (select unsanded for concealed uses) (good one side-sanded for use with single ply roofing) in accordance with CSA O121�M.
	.4 Insulation within curbs and parapets: E’NRG’Y 3 AGF as supplied by Johns Manville, “Ikotherm III” by IKO Industries Ltd. Or “ACFoam III” by Atlas, polyisocyanurate insulation, fully adhered with mastic adhesive. Cover with plywood mechanically fastened through insulation to steel curb.
	.5 Loose insulation: Loose type; fiberglass by Owens-Corning Canada, mineral wool by Roxul Inc., or basalt wool by Fibrex Insulations, Inc.
	.6 Rough hardware: Bolts, anchors, nails, screws, expansion shields and other fastenings required to frame and fix rough carpentry as follows:

	2.2 SELECTION OF LUMBER PIECES
	.1 Carefully select all members; select individual pieces so that knots and obvious defects will not interfere with placing bolts or proper nailing or making proper connections.
	.2 Discard wood members with defects which will render a piece unable to serve its intended function; lumber may be rejected by Consultant whether or not it has been installed, for excessive warp, twist, bow, crook, mildew, fungus, or mould, as well as for improper cutting and fitting.


	3 Execution
	3.1 ROOF LUMBER
	.1 Construct rough carpentry from wood pieces of longest available length.
	.2 After cutting treated lumber, apply two liberal coats of preservative on cut surfaces of lumber.
	.3 Fasten plywood, wood nailers and blocking at maximum 400 mm16" o.c. in staggered pattern unless noted otherwise, and in accordance with FM 1-49.
	.4 Install vapour barrier under curb insulation and wood nailers, and in accordance with (FM 1�60) (FM 1�90). Seal as required to provide vapour tight condition.
	.5 Unless held in place by plywood, mechanically fasten insulation to vertical surfaces using screw and plate method. Substrate to receive insulation shall be completely dry.

	3.2 MISCELLANEOUS WOODWORK
	.1 Install miscellaneous wood blocking, strapping and nailers required for attachment of Work of all trades, in addition to roof woodwork. Set accurately so that they will be completely concealed.
	.2 Except where steel supports are specifically shown, Provide wood blocking and supports in metal stud partitions for fastening of items such as casework and other wall mounted accessories. Have respective trades approve the location of such wood blocking.
	.3 Use fire retardant lumber for blocking/framing in ceiling spaces, partitions and bulkheads.
	.4 Install and secure 50 mm x 250 mm2" x 10" full length temporary spruce, pine or fir treads and landings on steel stairs shown to receive concrete fill.
	.5 Install temporary wood protection strips at door jambs in high traffic areas.



	062000 Finish Carpentry
	1 General
	1.1 SUMMARY
	.1 Section Includes

	1.2 REFERENCES
	.1 Conform to the latest edition of the following:

	1.3 SUBMITTALS
	.1 Shop Drawings
	.2 Samples: Submit duplicate samples of plastic laminate for colour and sheen verification.

	1.4 QUALITY ASSURANCE
	.1 Special Experience Requirements
	.2 Execute plastic laminate Work to CAN3-A172�M, except as specified otherwise.

	1.5 PRODUCT DELIVERY, STORAGE AND HANDLING
	.1 Deliver units to meet installation schedule. Arrange for strategic, off-the-ground, covered storage locations with constant minimum temperature of 16C (61F) and maximum moisture content of 12% when measured with moisture meter.
	.2 Cover plastic laminate faced surfaces and varnished surfaces at the factory with 480 kg/m³30 lbs kraft paper. Protect all surfaces with corrugated cardboard.
	.3 Provide adequate protection until finally accepted.

	1.6 WARRANTY
	.1 Warrant Work of this section against defects and deficiencies for a period of two years from date Work is certified as substantially performed in accordance with the general conditions of the Contract.
	.2 Promptly make good defects and deficiencies which become apparent within the Warranty Period by replacing defective plastic laminate Work satisfactory to the Consultant and at no expense to the Owner.
	.3 Defects shall include, but not be limited to, warping and delamination.

	1.7 COORDINATION
	.1 Coordinate with the frame Suppliers as to the time at which such items will be required for installation. Receive and store such items.


	2 Products
	2.1 MATERIALS
	.1 Wood Materials
	.2 Plastic laminate face sheets: Arborite, Formica, Wilsonart, Micarta, Nevamar, or Pionite conforming to NEMA LD3, postforming grade (PF42) for postformed Work, and standard grade (GP50) for flatwork, in solid colour range, furniture finish, as selected by Consultant.
	.3 Kitchen countertop:
	.4 Melamine surfaced boards: 720 kg/m³ density particleboard core with thermally fused low pressure laminate finish by Domtar, Arborite or Uniboard.  Colour as selected by the Consultant.
	.5 Plywood: Douglas fir conforming to CSA O121�M, G2S, sanded, and stain grade birch conforming to CSA O115�M, G1S and G2S, depending on exposure.
	.6 Exterior wood benches, tables and bearers: Clear "All Heart" Grade California Redwood, free from all sapwood streaks.
	.7 Casework hardware: As follows:
	.8 Rough hardware: Supply all rough hardware to frame and fix finish carpentry. This includes bolts, anchors, nails, expansion shields and other fastenings required. Ensure bolts and screws are galvanized or non-ferrous material. Wood screws shall be full thread screws.
	.9 Wood veneer for natural finish: Species: Straight grain, to match approved sample, minimum 0.8 mm0.031" thick, architectural quality, premium grade selected for uniformity of colour, figure and grain. Piece veneers shall be parallel chipped, jointed by tapeless splicer and edge glued. Face veneers shall not contain open joints, face depressions, glue stain, patches, plastic repair or any other manufacturing irregularities or defects.
	.10 Fire retardant treated plywood: Pressure-impregnated fire retardant treated plywood conforming to CSA O80.27, to provide a flame spread rating of 25 or less, in accordance with CAN/ULC�S102.
	.11 Insulation: Unfaced fibreglass batt insulation, Roxul or Partec.

	2.2 FABRICATION
	.1 Obtain and verify dimensions at the building before fabrication of casework takes place, and in ample time to prevent unnecessary delays in the Work.
	.2 Make Work plumb, level and true, in as long lengths as practicable with joints arranged to be as inconspicuous as possible, and with proper provision for shrinkage.
	.3 Machine sand wood surfaces to an even, smooth surface, ready for finish. Hand clean Work and securely fix. Accurately fit joints of shop assembled Work. Dovetail and glue drawer slides to fronts and backs. Groove drawer bottoms 6 mm¼" deep into drawer fronts, sides and back. Connect other joints by means of mortise and tenons, dowels, stub tenons, dovetails, dadoes or lock joints, as applicable for the jointing condition. Ensure end grain on finished surfaces, unless part of the design, are not exposed. Nails shall have concealed heads and with all screw and bolt heads countersunk and covered with matching wood plugs in exposed surfaces.
	.4 Tool marks on exposed surfaces is deemed sufficient cause for rejection.
	.5 Neatly and accurately scribe, mitre and joint Work. Carefully mitre all exposed corners. Neatly cope intersecting moulds at inside corners; do not mitre.
	.6 Rout or groove back of flat trim; kerf backs of wide flat members, except for members with backs exposed in finished Work.
	.7 Assemble Work at the shop, unless impractical, and deliver ready for installation, with ample allowance for cutting, fitting and scribing.
	.8 Ensure that mill assembled units are of sizes that can be transported through the building to their final location.
	.9 Construct Work as shown or noted on the Drawings and Shop Drawings. Adequately frame as required to provide a firm and rigid installation complete with all gables, divisions and other members. Conceal all fastenings.
	.10 Plastic Laminate Work
	.11 Solid Composite Countertops
	.12 Veneered Panels


	3 Execution
	3.1 EXAMINATION
	.1 Inspect existing conditions upon which Work of this section is dependent. Report to the Consultant in writing any defects or discrepancies. Commencement of Work implies acceptance of existing conditions.

	3.2 INSTALLATION
	.1 Set and secure materials and components in place, rigid, plumb and square, and in accordance with reviewed Shop Drawings. Be responsible for a rigid and secure attachment.
	.2 Casework: Install level plumb and true and complete in all respects. Rigidly and securely fasten to retaining structures using heavy duty hardware. Fit and scribe as required to achieve neat junctures with retaining structure and to conceal voids at such points. Install finish hardware for casework in accordance with manufacturers' directions. Adjust as required for a perfect fit and for ease of operation.
	.3 Wood Handrails
	.4 Hollow Metal Frames



	064100 Custom Cabinets
	1 General
	1.1 SUMMARY
	.1 Section Includes
	.2 By definition, "casework" means cabinets, vanities, counters, countertops, cupboards, wardrobes, lockers, closets, shelving, desks, tables, benches, showcases, door jambs.

	1.2 REFERENCES
	.1 Conform to the latest edition of the following:

	1.3 SUBMITTALS
	.1 Submit Shop Drawings to illustrate fully all details of Work and conditions adjoining the Work, in accordance with Section 01 33 00.
	.2 Show fabrication details including exact sizes and description of anchorage and hardware, the nature of the materials which are to be used as component parts.
	.3 Clearly cross reference components on the Shop Drawings to the Contract Working Drawings indicating location, number required and name of unit.
	.4 Certification: Submit a certificate from the National Hardwood Lumber Association stating compliance of supplied hardwood lumber to the Specification.
	.5 Samples: Submit samples of casework sections in accordance with Section 01 33 00. Sample units for submission shall be as follows:
	.6 Apply plastic laminate on sample materials on both faces and on three sides only of core, in thicknesses specified.
	.7 Samples shall depict exactly, the Work required to be provided with regards to finish and material on which finish is applied. Finish all casework equal in quality and finish to those approved.
	.8 Identify samples with Project name and number, date of submission, material name and Subcontractor's name.

	1.1 QUALITY ASSURANCE
	.1 Special Experience Requirements
	.2 Quality standard: Comply with AWI/AWMAC Architectural Woodwork Standards Edition 1�2009 (“AWI/AWMAC Manual”), “Custom Grade”.
	.3 Execute plastic laminate Work to CAN3-A172�M, except as specified otherwise.

	1.2 PRODUCT DELIVERY, STORAGE AND HANDLING
	.1 Deliver units to meet installation schedule. Arrange for strategic, off-the-ground, covered storage locations with constant minimum temperature of 16oC (61oF) and maximum moisture content of 12% when measured with moisture meter.
	.2 Cover plastic laminate faced surfaces and varnished surfaces at the factory with 480 kg/m³30 lbs kraft paper. Protect all surfaces with corrugated cardboard.
	.3 Provide adequate protection until finally accepted.

	1.3 WARRANTY
	.1 Warrant Work of this section against defects and deficiencies for a period of two years from date Work is certified as substantially performed in accordance with the general conditions of the Contract.
	.2 Promptly make good defects and deficiencies which become apparent within the Warranty Period by replacing defective plastic laminate Work satisfactory to the Consultant and at no expense to the Owner.
	.3 Defects shall include, but not be limited to, warping and delamination.

	1.4 EXAMINATION
	.1 Examine the Drawings and Specifications and previously constructed Work which is to receive this Work. Notify the Consultant in writing of any conditions beyond acceptable tolerances which may prejudice the proper completion of this Work.
	.2 Obtain and verify all dimensions at the building before any fabrication of casework takes place, and in ample time to prevent unnecessary delays in the Work.
	.3 Commencement of Work on the Site shall constitute acceptance of existing conditions.


	2 Products
	2.1 MATERIALS
	.1 Construct casework generally with stain (paint) grade, clear birch plywood for light stain (paint) finish. Birch shall conform to the requirements of CSA O115�M. (Construct casework with plastic laminate finished particleboard or plywood core as specified.)
	.2 Hardwood face veneers: Tightly and smoothly cut, selected for uniformity of colour. Knots, open defects, wood inlays, excessive stain or discolouration of plastic fillers are not acceptable. Match face veneers for grain or colour.
	.3 Lumber: Premium grade hardwood lumber in accordance with the National Hardwood Association, air dried to maximum 6% to 8% moisture content. Species: (white birch) (hard maple) (white oak) (red oak).
	.4 Plastic Laminate
	.5 Melamine: Thermally fused on 720 kg/m³45 lbs/cu.ft. density particleboard core by Domtar or Arborite. Colour as selected by Consultant.
	.6 Rough hardware: Supply all bolts, anchors, nails, expansion shields and other fastenings required for this Work. All bolts and screws shall be non-ferrous materials.

	2.2 SHOP FABRICATION AND WORKMANSHIP
	.1 Carry out all finish joinery Work in accordance with first quality cabinet making practice, by skilled mechanics, under the supervision of a competent supervisor. Erect casework plumb, level and true, in lengths as long as practicable with joints arranged to be as inconspicuous as possible, and with proper provision for shrinkage.
	.2 Machine sand wood surfaces to an even, smooth surface, ready for finish. Hand clean and securely fix all joints accurately fitted, no end grain exposed on finished surfaces, unless part of the design; and concealing nail heads with all screw and bolt heads countersunk and covered with matching wood plugs in finished Work.
	.3 Tool marks on exposed surfaces is deemed sufficient cause for rejection.
	.4 Do all scribing, mitres and jointing accurately and neatly. Carefully mitre all exposed corners. Neatly cope intersecting moulds at inside corners and do not mitre.
	.5 Assemble and finish Work completely at the shop, unless impractical, and deliver ready for installation. Where Work is to be built in, construct casework with ample allowance for cutting and fitting.
	.6 Ensure that mill assembled units are of sizes that can be transported through the building to their final location.
	.7 Construct Work adequately framed, and complete with gables, divisions, blocking and other members as required to provide a firm and rigid installation. Cover all exposed braces and brackets of wood with plastic laminate covered on all exposed edges and faces. Conceal all fastenings.
	.8 Coordinate with mechanical trades and cut fitments for sinks, services and wastes.
	.9 Plastic Laminate Application

	2.3 FINISHES
	.1 Prime paint all metal Work (except galvanized iron) with one coat primer conforming to CISC/CPMA 2.75, finished with two coats alkyd enamel in colours selected later by the Consultant.
	.2 Finish all oak veneer or solid stock oak with sealer and two�coat hand rubbed lacquer treatment.
	.3 Finish all birch, solid and veneered material, including interiors of cabinets, drawers, counters and trim as specified for oak material.
	.4 Cover all exteriors of fitments, braces, shelves, countertops, aprons and splashbacks, and the interior faces of doors, with plastic laminate finish as hereinbefore specified. Exterior shall mean all faces, edges and ends not concealed behind doors. All door edges shall be similarly faced.
	.5 All painted wood to receive one coat of interior wood primer and two coats interior alkyd enamel, low gloss, colours as later selected by the Consultant. Prime all concealed wood surfaces such as cupboard backs against walls, cupboard supports under bottom shelves, etc; before installation.


	3 Execution
	3.1 EXAMINATION
	.1 Inspect existing conditions upon which Work of this section is dependent. Report to the Consultant in writing any defects or discrepancies. Commencement of Work implies acceptance of existing conditions.

	3.2 INSTALLATION
	.1 Set and secure materials and components in place, rigid, plumb and square, and in accordance with reviewed Shop Drawings. Be responsible for a rigid and secure attachment.
	.2 Rigidly and securely fasten to retaining structures using heavy duty hardware. Fit and scribe as required to achieve neat junctures with retaining structure and to conceal voids at such points. Install finish hardware for casework in accordance with manufacturers' directions. Adjust as required for a perfect fit and for ease of operation.
	.3 Install all finish hardware supplied by the finishing hardware Supplier.

	3.3 CLEAN-UP
	.1 Clean-up and remove from the Owner's premises on a daily basis all rubbish and surplus materials resulting from this Work.
	.2 Immediately prior to final acceptance of finished Work, thoroughly clean and polish all Work of this trade to an acceptable finish.



	071300 Waterproofing
	1 General
	1.1 SUMMARY
	.1 Section Includes

	1.2 REFERENCES
	.1 Conform to the latest edition of the following:

	1.3 SUBMITTALS
	.1 Product Data
	.2 Shop Drawings
	.3 Certificates

	1.4 QUALITY ASSURANCE
	.1 Manufacturer's qualifications:  Perform Work of this section by company manufacturer's having minimum of ten years recent experience in Work of comparable complexity and scope.
	.2 The Work of this section shall be performed by a qualified applicator trained and approved by waterproofing manufacturer.
	.3 Applicator shall have minimum three years proven satisfactory experience in this type of Work, having adequate equipment and skilled personnel to complete the Work of this section in an efficient and workmanlike manner.
	.4 Applicator must be a member in good standing, prior to bidding, of the Sealant and Waterproofing Association of Ontario.

	1.5 MANUFACTURER'S INSPECTIONS
	.1 Manufacturer's representative shall visit Site prior to commencing the Work and verify, in writing, that conditions and substrates are acceptable to receive this work.
	.2 Manufacturer's representative shall visit Site during this Work and verify in writing, that application is in accordance with this Specification and manufacturer's recommendations.  Upon completion of this Work, manufacturer's representative shall verify, in writing, that the application has been completed in accordance with this Specification and manufacturer's recommendation.

	1.6 DELIVERY, STORAGE AND HANDLING
	.1 Deliver Products to Site undamaged and with seals and labels intact.  Inspect containers to verify that they have not been opened.
	.2 Store Products as required by the manufacturer.

	1.7 SITE CONDITIONS
	.1 Do not install waterproofing system on wet surfaces that would cause waterproofing to hydrate prematurely.
	.2 Do not install waterproofing during rain, showers, inclement weather or conditions detrimental to a proper installation.
	.3 Maintain air temperature and structural base temperature at waterproofing installation area above 5°C for twenty-four hours before, during and twenty-four hours after installation.
	.4 Keep flammable Products away from spark or open flame.  Post "NO SMOKING" signs.  Do not allow spark producing equipment to be used during installation and until all vapours have dissipated.

	1.8 WARRANTY
	.1 Submit warranty for waterproofing Work in accordance with the General Conditions, except warranty period extended to ten years against defects and deficiencies.  Promptly correct to satisfaction of Consultant and at no expense to the Owner, any defects and/or deficiencies which become apparent within the warranty period.  Defects include but are not limited to leakage.


	2 Products
	2.1 MATERIALS
	.1 Use Products of only one manufacturer for the Work of this section.  The Contractor to ensure that all materials are compatible in order to provide a water-tight finish which meets or exceeds the performance criteria as set out within the Contract.
	.2 Waterproofing system:  Pre-applied, integrally bonded sheet waterproofing membrane 1.7 mm thick.  When covered with poured-in-place concrete membrane shall form an integral bond to prevent water migration through concrete.
	.3 Acceptable Products

	2.2 ACCESSORIES
	.1 Protection board:  In accordance with CAN/CGSB 11.3; 6 mm thick.
	.2 Mechanical fasteners:  In accordance with CSA B111; hot dip galvanized.
	.3 Adhesive:  Recommended by waterproofing membrane manufacturer.
	.4 Joint tape:  Recommended by installer and acceptable to Consultant.


	3 Execution
	3.1 EXAMINATION
	.1 Verify condition of previously installed Work upon which this section depends.  Report defects to Consultant.  Commencement of Work means acceptance of existing conditions.
	.2 Verify that substrates to receive membrane waterproofing are clean, sound, smooth, free of fins and sharp edges and free of curing agents, loose and foreign matter, oil and grease detrimental to waterproofing membrane adhesion.
	.3 Have manufacturer's technical representative verify that conditions are acceptable for installation of membrane waterproofing, including installation of reinforcement and pouring of concrete.
	.4 Allow a minimum of seven days curing time before application on new concrete.

	3.2 PREPARATORY WORK
	.1 Install drainage sheet over lagging in accordance with manufacturer's recommendations.
	.2 Terminate waterproofing at strut penetrations or anchor tie backs as per manufacturer's recommendations.  Include additional lap length to tie in waterproofing of openings upon removal of struts.
	.3 Prepare all surfaces as per manufacturer's recommendations to ensure water-tight finish.
	.4 Protect waterproofing membrane to prevent damage caused by backfill or construction traffic.

	3.3 INSTALLATION
	.1 Install membrane waterproofing in accordance with reviewed Shop Drawings and manufacturer's recommendations.
	.2 Waterproofing termination details to follow system per manufacturer's recommendations.
	.3 Control joints shall be installed with Sika Hydrotite CJ 725 or approved alternative.
	.4 Take particular care at vertical/horizontal junctions and corners and to seal around all penetrations and obstructions to ensure 100% waterproofing coverage
	.5 Cut and attach a strip of panel waterproofing roll centered over all soldier piles.  Extend roll a minimum 100 mm onto the lagging on both sides of soldier piles.
	.6 Detail around all penetrations and tie-backs with 19 mm cant of trowel grade sodium bentonite compound over substrate a minimum of 150 mm around penetrations and tie backs.  Cut panel rolls to fit snugly around all penetrations and tie-backs.
	.7 Inspect finished installation and repair any damaged areas, prior to concrete placement.
	.8 Temporarily protect completed waterproofing from precipitation and from contact with ground water in accordance with manufacturer's recommendations until ready for placing of concrete.
	.9 Remove temporary protection for inspection before placing of concrete.
	.10 Ensure that completed waterproofing system is acceptable to Consultant and manufacturer's representative.

	3.4 CLEAN-UP
	.1 Upon completion of this Work, remove debris, equipment and excess materials from Site.



	072100 Thermal Insulation
	1 General
	1.1 SUMMARY
	.1 Section Includes

	1.2 REFERENCES
	.1 Conform to the latest edition of the following:

	1.3 DELIVERY, STORAGE AND HANDLING
	.1 Deliver materials to Site, clean and undamaged, and in manufacturer's distinctly identified cartons or wrappings. Remove unsatisfactory materials from Site and replace at no cost to the Owner.
	.2 Take precautionary measures to avoid fires and abide by fire protection regulations.
	.3 Place suitable forms or skids under the insulation upon delivery to protect the insulation from absorbing dampness from the surrounding terrain or floor. Cover material with approved tarpaulins and secure. Do not store insulation in direct contact with the earth, road surface, or floors.
	.4 Store materials indoors at Site, in an area at a temperature of not less than 4C (39F) for a minimum of twelve hours prior to use.

	1.4 PROTECTION
	.1 Place protective covers, boards, tapes and take other measures to protect all surfaces, and in particular the building cladding, from being marred or contaminated.
	.2 Supervise the Work of other trades where such Work is closely associated with the Work of this section and report any damage.

	1.5 SUBMITTALS
	.1 Submit the following in accordance with Section 01 33 00.


	2 Products
	2.1 MATERIALS - INSULATION
	.1 Loose insulation: Loose glass fibre by Owens Corning Canada, basalt wool by Fibrex Insulations Inc. or mineral wool by Roxul Inc.
	.2 Batt insulation: Glass fibre vapour barrier faced batts by Owens Corning Canada, or Roxul Inc. or Fibrex Insulations, Inc. equivalents, 17 kg/m³1.1 lb density.
	.3 Rigid insulation: Owens-Corning Canada "703", Fibrex Insulations Inc. "FBX 1240", or Roxul Inc. "RXL40".
	.4 Spray thermal insulation (exterior quality): Cafco "Heat-Shield", with "Miracote" water repellant topcoat. RSI value as indicated on Drawings.
	.5 Foamed-in-place air seals: One component polyurethane foam for installation within closures and fillers; “Enerfoam” by Abisko Manufacturing Inc. or “Foam Sealant” by Zerodraft Products Inc.
	.6 Concrete Faced Insulation (CFI) shall be faced with 8 mm latex modified grey concrete. Each panel shall be 610 x 1220 mm in size and a 3 mm relief score line shall be cut at 610 mm along the 1220 mm length. Insulation shall be rigid Styrofoam, 50 mm thick.  Colour of concrete facing to be determined by the Consultant.  Install below-grade at depth noted on the Drawings.
	.7 Adhesives


	3 Execution
	3.1 MECHANICAL FASTENERS
	.1 Install rigid insulation on masonry, concrete, metal, behind precast panels and where use of wedges is not possible using stick clips.
	.2 Use five stick clips per 600 mm x 1200 mm x up to 75 mm24” x 48” x up to 3” thick.  Use six stick clips per 600 mm x 1200 mm x 100 mm24” x 48” x 4” thick or thicker.
	.3 Apply clips with mastic adhesive, allowing it to "ooze" out through the perforations and/or around the clip base.
	.4 Install clips to liquid membrane by softening membrane with torch and installing fasteners into softened areas. Supplement with a small power activated pin fastener applied through fastener base to structure.
	.5 Support adhesive-installed clips in place until adhesive has set.

	3.2 RIGID mineral fibre INSULATION
	.1 Clean surfaces to receive rigid insulation free of moisture, grease and oil. Ensure surfaces are reasonably smooth and free of mortar projections.
	.2 Knife cut and fit boards neatly around beams, pipes, ducts, openings and corners, reinforcing and bonding ties, and other obstructions.
	.3 Butt insulation boards together and stagger joints to ensure thermal tight construction. Apply firm hand pressure to level insulation boards.
	.4 Where cutting is necessary, use the largest module of insulation possible to reduce the number of joints. Patch holes and tears with the same material.
	.5 Do not install insulation in any part of the building where protection against inclement weather has not yet been provided, and where the insulation could thereby be exposed to damage.
	.6 Insulation on liquid membrane air/vapour barrier: Apply board in 100% bond to 3.2 mm1/8" thick liquid air/vapour barrier.
	.7 Insulation on sheet membrane air/vapour barrier: Apply board using daubs of adhesive at 300 mm12" o.c.
	.8 Air/vapour barrier covered by insulation: Install "stick clips" to concrete or masonry substrate. After clip adhesive has cured, apply liquid air/vapour barrier to serve as insulation adhesive over the entire area to receive insulation. Apply to a uniform thickness of 3 mm1/8". Press insulation against adhesive and stick clips. Install washers in stick clips to lock insulation in place.
	.9 Insulation covered by air/vapour barrier (and no gypsum board is subsequently applied): Apply daubs of adhesive to substrate at 300 mm12" o.c. into which, press insulation board. To ensure positive adhesion of insulation, mechanically fasten insulation at the middle and at each end with galvanized fasteners with smooth plastic washer buttons, at the rate of 4 per 600 mm x 1200 mm2'�0" x 4'�0" board. Depress fastener heads slightly from surface of insulation. Double tape all fastener points with vapour barrier tape.
	.10 Where more than one layer of insulation is required, stagger successive layer joints with the joints of the preceding layer and bed in adhesive trowelled solidly over the preceding layer.

	3.3 HIGH DENSITY INSULATION
	.1 Place high density insulation under or within poured-in-place concrete in accordance with the Drawings.
	.2 Foamed-In-Place Insulation

	3.4 LOOSE INSULATION
	.1 Install in exterior hollow metal frames, wall voids formed by metal closures, and at locations where loose insulation packing is shown on Drawings.

	3.5 SPRAYED THERMAL INSULATION
	.1 Pre-wet surfaces to be sprayed with water; then spray the sprayed mineral fibre to required thickness, then lightly overspray with water.
	.2 Apply adhesive, if required, in accordance with manufacturer's recommendation.
	.3 Install pinned chicken wire reinforcing in accordance with standards of manufacturer of specified material.
	.4 Patch and repair mineral fibre which has been damaged. Exposed finished walls and floor areas where fireproofing has been deposited shall be swept or scraped and left in a broom clean condition after completion of Work.

	3.6 concrete Faced Insulated Wall Panels
	.1 Install damproofing or air/vapour barrier horizontally on walls to receive concrete faced insulated wall panels.
	.2 Weather lap barriers, stagger vertical joints of each course. Repair incidental tears.
	.3 Seal securely to achieve air and moisture tightness.
	.4 Ensure snug fit between panel tongue and grooves, and lateral butt joints.
	.5 Fasten concrete faced insulated panels to structural supports; aligned level and plumb.
	.6 Install panels with vertical joints and panel control joints in alignment.
	.7 Use manufacturer’s fasteners. Maintain neat appearance.
	.8 Cover exposed insulation at corners and top of perimeter insulation with prefinished flashing as specified in Section 07 62 00.
	.9 Where concrete flatwork or asphalt is to be laid adjacent to CFI Wall Panels, an isolation joint should be provided to protect the CFI mortar surface from differential movement.

	3.7 WALL VOID INSULATION
	.1 Fill exterior wall voids, such as within and around beams, under metal closures at sills of openings, and other miscellaneous locations as shown, using specified glass fibre material.

	3.8 BATT INSULATION
	.1 Install batt insulation between steel studs; at metal closures and where shown elsewhere. Extend nailing flanges over stud faces and secure with adhesive or sheet metal screws. Install batts with vapour barrier face on warm side. Tape at top and bottom of stud spaces and at junctions with other materials, provide a complete vapour seal.

	3.9 PATCHING
	.1 Perform cutting and patching necessary to accommodate irregularities in the Work including piping, ductwork and electrical conduit projecting through the insulation.
	.2 Ensure the continuity of the insulation where such above items project through the insulation. Allow for expansion and contraction and linear movement of these items.
	.3 Where there is a possibility of heat loss through ductwork or conduit which passes through the insulation, extend insulation around the duct or conduit a distance of 300 mm12" minimum on both sides of the barrier.
	.4 After installation under other sections of heating equipment and other construction adjacent to the Work of this section, conduct an inspection and replace insulation as necessitated by unavoidable minor damage caused in the course of the Work of the other sections.

	3.10 FIELD QUALITY CONTROL
	.1 Insulation installations will be inspected and approved by the Consultant prior to the installation of ceiling and wall finishing materials. Notify Consultant forty-eight hours in advance of inspection.



	072129 Sprayed Insulation
	1 General
	1.1 SUMMARY
	.1 Section Includes

	1.2 references
	.1 Conform to the latest edition of the following:

	1.3 SUBMITTALS
	.1 Submit in accordance with Section 01 33 00.
	.2 Submit manufacturer's Product data, confirmation of compliance to requirements specified herein. Submit in addition, copy of Subcontractor's licence as specified under Quality Assurance.

	1.4 TEST RESULTS
	.1 Submit the following prior to commencing with the Work:

	1.5 PROTECTION
	.1 Ensure the Work area is adequately ventilated.
	.2 Install temporary partitions in order to prevent any effect on the ambient air – outside of the Work area – from the sprayed�on insulation material.
	.3 Protect all adjacent structures in accordance with the manufacturer’s recommendations.
	.4 Protect all adjacent surfaces and equipment against any damage that may be caused by dispersion and overspray of insulation material beyond prescribed limits.
	.5 Clean equipment in areas designated for this purpose and neutralize the contents of the empty containers according to CAN/ULC-705.2.
	.6 Provide adequate protection against possible overspray onto nearby vehicles or properties.  Carry liability insurance for this purpose in amount mutually agreed upon with the Contractor.

	1.6 DELIVERY, STORAGE AND HANDLING
	.1 All materials should be delivered and stored in their original packaging bearing the manufacturer’s name, quantity, CCMC numbers, and other appropriate technical indicators or references. The production and expiry date must also appear on the containers as per CAN/ULC-705.1.

	1.7 QUALITY ASSURANCE
	.1 Contractor performing Work under this section shall be licensed under CUFCA for a minimum of five years. Applicators shall be trained and certified by CUFCA. These certified individuals must have their certification cards in their possession and available for presentation upon request.
	.2 Keep a copy of the manufacturer’s installation manual or guide for the application of sprayed-on polyurethane foam and membrane on Site.
	.3 Conduct tests daily on both core density and cohesion/adhesion to the substrate in accordance with CAN/ULC-S705.2. Enter the results of these tests in the daily report forms.
	.4 Once the curing time required by the membrane manufacturer has elapsed, conduct a test to verify adhesion between the membrane and the substrate. Perform all adhesion tests using Com-Ten Industries Series 301N1M equipment or an equivalent. If adhesion is lower than the required minimum of 110 kPa (16 psi), the membrane must be mechanically fastened.
	.5 Perform adhesion tests on all corners and building angles, wall to concrete slab, and wall to roof intersection.
	.6 Perform transition membrane adhesion tests at perimeter openings.
	.7 Perform adhesion tests on the transition membranes at every tenth column or beam.
	.8 Adhesion tests are not required if the membrane is mechanically attached.
	.9 Permit access to the jobsite by manufacturer’s representative for the purpose of technical assistance, verification of operator certification or the confirmation of the quality of the polyurethane foam application.
	.10 Submit a copy of all adhesion tests to Consultant prior to making application for payment.

	1.8 ENVIRONMENTAL REQUIREMENTS
	.1 Apply insulation material only within the manufacturer’s prescribed surface and ambient air temperature limits.
	.2 Comply with requirements of the 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 Products
	2.1 MATERIALS
	.1 Sprayed Air/Vapour Barrier/Insulation
	.2 Air sealant foam (for window installations and for gaps less than 50 mm2” wide): Bead applied, gun foam, one-component polyurethane sealant conforming to CAN/ULC-S710.1 (Material Specification), with flame spread of 25 and smoke developed of 50 as tested to CAN/ULC-S102 or ASTM-E84. Zerodraft Foam Sealant manufactured by Zerodraft and represented by Building Resource Inc., or Handi Foam by Fomo Products.
	.3 Insulating air sealant (for window installations and for gaps greater than 50 mm2” wide): Bead applied, gun foam, two-component polyurethane sealant conforming to CAN/ULC-S711.1 (Material Specification), with flame spread of 25 and smoke developed of 50 as tested to CAN/ULC-S102 or ASTM-E84. Zerodraft Insulating Air Sealant manufactured by Zerodraft and represented by Building Resource Inc., or Handi Foam by Fomo Products.
	.4 Sealant: Non-sag type, per ASTM C920, Type S, Grade NS, Class 25, Use NT, M and A. Novalink by ChemLink. Furnish in standard colours as selected by the Contractor.
	.5 Membrane air/vapour barrier/transition membrane: 1 mm thick modified bituminous composite sheet, Perm-A-Barrier by W.R. Grace, Blueskin SA by Bakor Inc., Air-Shield by W.R. Meadows, or Sopraseal Stick 1100 by Soprema, Tremco EXO AIR 110 complete with primer, mastic and liquid membrane as required
	.6 Sprayed thermal barrier: Z3306 by Grace Canada or Cementitious Thermal Barrier by A/D Fire Protection.


	3 Execution
	3.1 PREPARATION
	.1 Ensure that surfaces to receive insulation are clean, dry, firm, straight, and free from loose material, projections, ice, frost, slick, grease, oil or other matter detrimental to bond of insulation.
	.2 Check metallic surfaces to ensure oxidization has not occurred. Perform an adhesion test to determine bond strength.  If bond is below prescribed requirements the use of a primer is strongly recommended.
	.3 Maintain surface and ambient temperatures during application and curing of insulation at temperature recommended by insulation manufacturer.

	3.2 INSTALLATION - TRANSITION MEMBRANE
	.1 Install airseal transition membrane in width to properly bridge and seal joints around windows, door frames, dissimilar materials, and where indicated.

	3.3 INSTALLATION - FOAM SEALANTS
	.1 Fill miscellaneous voids, hidden cavities, and penetrations with foam sealant of type suitable for the size of opening.  Trim excess spray.

	3.4 INSTALLATION - SPRAYED AIR/VAPOUR BARRIER/INSULATION
	.1 Cover or fill all excessively wide joints before applying the polyurethane foam.
	.2 Install transition membranes. Roll in place to ensure positive contact onto substrate.
	.3 Install sealant at outside edge of transition membrane at vertical to horizontal membrane locations.
	.4 Spray polyurethane foam with a tolerance of +6/0 mm in relation to the thickness indicated or specified.
	.5 Avoid the formation of sub-layer air pockets when applying.
	.6 Avoid spraying the foam on any surfaces other than those indicated. Use drop sheets or masking tape to protect other surfaces.
	.7 Once the foam has hardened, remove all overspray from non-prescribed surfaces.
	.8 Do not allow polyurethane foam, once applied, to be damaged during Work by other trades.
	.9 Ensure the subsequent coverage of the applied insulating foam will be completed within the manufacturer’s prescribed timeframe.
	.10 Spray polyurethane foam in overlapping layers, so as to obtain a smooth, uniform surface.
	.11 Do not spray polyurethane foam any closer than 75 mm3” from heating vents, steam pipes, recessed lighting fixtures, and other heat sources. Do not spray the insides of any exit openings or electrical junction boxes.
	.12 In temperatures below +10°C (50F) use transition membranes specifically formulated for low temperature application.  If required, mechanically fasten transition membranes to achieve the required pull strength.
	.13 Cover all mechanical fixation with polyurethane foam in order to reduce thermal bridging. This can be achieved through the use of a galvanized drywall corner bead, screwed 200 mm8” oc through the membrane.
	.14 Spray under through-wall flashings to provide the same integrity of air/vapour barrier/insulation at such locations. Foam board is unacceptable as substitute.

	3.5 sprayed thermal barrier
	.1 Where exposed to open flame or welding, protect spray insulation in accordance with CAN/ULC S705.2.
	.2 Cover exposed sprayed insulation above ceiling space (not covered with gypsum board) with a spray application of cementitious thermal barrier.  Spray to provide complete cover, to a thickness of 18 mm in accordance with the manufacturer’s directions.

	3.6 Site Tests
	.1 Conduct daily visual inspection, adhesion/cohesion testing and density measurements as outlined by the CAN/ULC S705.2 installation standard.
	.2 Complete the daily Work record and record all information required including the results of the testing. Keep the daily Work record on Site for routine inspection.  Forward a copy of the daily Work record to the Consultant upon request. Submit a copy of the daily Work record or monthly summaries to the insulation manufacturer.
	.3 Bear the costs incurred for daily testing and inspection and the completion of the daily Work record.



	072700 Sheet Air Vapour Barriers
	1 General
	1.1 SUMMARY
	.1 Section Includes

	1.2 reference
	.1 Conform to the latest edition of the following:

	1.3 AIR/VAPOUR BARRIER REQUIREMENTS
	.1 Every situation where an air/vapour barrier is required is not necessarily shown on Drawings.  However it is a requirement in the design of the building that an integral monolithic impermeable air/vapour barrier be provided to resist the diffusion of water vapour and air movement under a vapour and air pressure difference, at the inner face of the insulation.
	.2 Be responsible for the continuity of the air/vapour barrier from the wall to the roofing system and/or doors and windows as required to complete the building envelope. Ensure compatibility prior to starting Work.

	1.4 pre-installation conference
	.1 A pre-installation conference shall be held prior to commencement of field operations to establish procedures to maintain optimum working conditions and to coordinate this Work with related and adjacent Work.  Agenda for meeting shall include but not be limited to the following:

	1.5 manufacturer’s Representative
	.1 Provide a manufacturer’s trained technician on-site periodically during membrane Work to review installation procedures.

	1.6 DELIVERY, STORAGE AND HANDLING
	.1 Deliver materials to Site, clean and undamaged, and in manufacturer's distinctly identified cartons or wrappings.  Remove unsatisfactory materials from Site and replace at no cost to the Owner.
	.2 Take precautionary measures to avoid fires and abide by fire protection regulations.
	.3 Place suitable forms or skids under the insulation upon delivery to protect the insulation from absorbing dampness from the surrounding terrain or floor. Cover material with approved tarpaulins and secure. Do not store insulation in direct contact with the earth, road surface, or floors.
	.4 Store materials indoors at Site, in an area at a temperature of not less than 4C (39F) for a minimum of twelve hours prior to use.

	1.7 PROTECTION
	.1 Place protective covers, boards, tapes and take other measures to protect all surfaces, and in particular the building cladding, from being marred or contaminated.
	.2 Supervise the Work of other trades where such Work is closely associated with the Work of this section and report any damage.

	1.8 inspection and Testing
	.1 Cooperate and coordinate with the Owner’s inspection and testing agency.  Do not cover any installed air and vapour barrier membrane until it has been inspected, tested and approved.

	1.9 SUBMITTALS
	.1 Submit the following as Shop Drawings in accordance with Section 01 33 00.


	2 Products
	2.1 MATERIALS - AIR/VAPOUR BARRIER
	.1 Air/vapour barrier membrane: Minimum 1 mm thick modified bituminous composite sheet. Choose one of the following:
	.2 Primer, mastic, liquid membrane and adhesive: Manufacturer’s standard with the air/vapour membrane system used.
	.3 Air/vapour barrier - liquid type: For sealing breaks, holes and wall ties, use Henry "Air-Bloc 06" or Soprema "Sopracol 300".
	.4 Air/vapour barrier sealant: Recommended by manufacturer of air/vapour adhesive and sheet membrane. Material to be a permanent air/vapour seal and be compatible with the Products used for the air/vapour barrier for the building.
	.5 Self-Adhered air/vapour barrier membrane: Acrylic, pressure sensitive adhesive. Primer as recommended by manufacturer.


	3 Execution
	3.1 preparation
	.1 Surfaces shall be sound and free of voids, spalled areas, loose aggregate and sharp protrusions.  Remove contaminants such as grease, oil and wax from exposed surfaces. Remove dust, dirt, loose stone and debris.  Use repair materials and methods that are acceptable to manufacturer of the fluid-applied air/vapour barrier.
	.2 New concrete should be cured for a minimum of fourteen days and must be dry before air/vapour barrier membranes are applied.
	.3 Seal joints between panels of exterior grade gypsum, plywood and other panel type substrates prior to the application of liquid membrane.  Exterior sheathing panels: Ensure that the boards are sufficiently stabilized with corners and edges fastened with appropriate screws.  Pre-treat all board joints with 50-75 mm2-3 inch wide, reinforced self-adhesive tape or fibreglass mesh style wallboard tape.  Fill gaps greater than 6 mm¼” with mastic or caulk, allowing sufficient time to fully cure before application of the tape and liquid membrane.
	.4 Seal large cracks in masonry and concrete with a strip of air/vapour barrier membrane. Lap a minimum of 75 mm3” on both sides of the crack. Apply to the substrate prior to the application of liquid membrane.
	.5 Related materials: Treat construction joints and install flashing as recommended by manufacturer.

	3.2 primer for Primary and Through-wall Flashing Membrane
	.1 Apply primer for self-adhering membranes at rate recommended by manufacturer.
	.2 Apply primer to all areas to receive transition sheet and or through-wall flashing membrane as indicated in Drawings, by brush or heavy nap natural-material roller or spray and allow minimum thirty minute open time.

	3.3 MEMBRANE AIR/VAPOUR BARRIER
	.1 Install the membrane in strict accordance with the manufacturer's written instructions and the representative's on-site instructions.
	.2 Ensure complete coverage of and adhesion to all substrate to receive the air/vapour barrier membrane, including all wall protrusions.  Extend membrane 150 mm6” below top of foundation walls.  Co-operate with other sections to ensure continuity of the barrier.
	.3 Apply the membrane to primed substrate in 2400 mm8’�0” lengths or as recommended by the membrane manufacturer.
	.4 Apply membrane so that horizontal joints overlap with the upper sheet over the lower sheet, shingle style.  Lap all horizontal joints minimum 50 mm2” all side joints minimum 64 mm2½” and all end joints minimum 150 mm6”.  Stagger vertical joints to avoid four way joints.
	.5 Apply a trowelled head of mastic to all terminations of the membrane at the end of a day's work and at membrane terminations.
	.6 Reinforce all inside and outside corners with a continuous 300 mm12” wide sheet membrane prior to installing the air/vapour barrier.

	3.4 PATCHING
	.1 Perform cutting and patching necessary to accommodate irregularities in the Work including piping, ductwork and electrical conduit projecting through the air/vapour barriers.
	.2 Ensure the continuity of the air/vapour barriers where such items project through the barriers.  Allow for expansion and contraction and linear movement of these items.
	.3 After installation under other sections of heating equipment and other construction adjacent to the Work of this section, conduct an inspection and perform such reasonable taping and patching of air/vapour barriers and replacing of insulation as necessitated by unavoidable minor damage caused in the course of the work of the other sections.

	3.5 protection and Cleaning
	.1 Remove any masking materials after installation.  Clean any stains on materials that would be exposed in the completed Work using procedures as recommended by manufacturer.
	.2 Protect membranes to avoid damage from other trades and construction materials during subsequent operations.  Protection Products may be installed on the same day as the membrane.  Bonding of the insulation is achieved if the compatible insulation Products are installed when the membrane is tacky, generally within one to two hours after the membrane is installed.
	.3 Schedule work to ensure that the air and vapour barrier system is covered as soon as possible after installation.  Protect air and vapour barrier system from damage during subsequent operations.  If the air and vapour barrier system cannot be covered within thirty days after installation, apply temporary UV protection such as dark plastic sheet or tarpaulins.

	3.6 FIELD QUALITY CONTROL
	.1 Installations will be inspected and approved by the Consultant prior to the installation of wall finishing materials.  Notify Consultant 48 hours in advance of inspection.



	076000 Flashing and Sheet Metal
	1 General
	1.1 SUMMARY
	.1 Section Includes

	1.2 REFERENCES
	.1 Conform to the latest edition of the following:

	1.3 SUBMITTALS
	.1 Shop Drawings and Samples

	1.4 DELIVERY, STORAGE AND HANDLING
	.1 Protect the Work of this section from damage. Replace damaged Work which cannot be satisfactorily repaired, restored or cleaned, at no cost to Owner.

	1.5 WARRANTY
	.1 Warrant Work of this section for one year from damage including but not restricted to loosening and splitting of the flashing seams.


	2 Products
	2.1 MATERIALS
	.1 Prepainted sheet steel: 0.607 mm (24 ga) minimum thickness, commercial quality to ASTM A653/A653M, with Z275 zinc coating designation, prepainted with baked-on “WeatherX” or “Perspectra Series” in colour selected by Consultant.
	.2 Sheet steel: 0.607 mm (24 ga) minimum thickness, commercial quality to ASTM A653/A653M, with Z275 zinc coating designation.
	.3 Utility sheet aluminum: Furnish plain (embossed) pattern, 1.2 mm0.050" minimum thickness.
	.4 Copper sheet: Conforming to ASTM B370 cold rolled with a mass of 4882 g/m²16 oz/sq.ft.
	.5 Stainless steel sheet: Conforming to ASTM A167, Type 316 (302) (304).
	.6 Isolation coating: Henry "410-02" or approved alternative.
	.7 Sealing compound: Rubber asphalt conforming to CAN/CGSB-37.29�M.
	.8 Sealant: One part polyurethane, Sika “RC-1”, Tremco “Dymonic”, or Sonneborn "NP�1”, conforming to ASTM C920, Type S, Grade NS, Class 25.
	.9 Sealer for sealant boxes: “Chemlink M1 primer and 1-Part Pourable Sealer” as distributed by Building Resource.
	.10 Starter strips: Furnish a continuous run of starter strips of Z275 galvanized sheet metal, 20 gauge thick, of height shown on Drawings, with metal flashing interlocked to the starter strip. Where shown on the Drawing or where starter strips are exposed to view, use same prepainted metal as for flashing.
	.11 Back-up plates: Of same material and gauge as flashing used, (minimum 300 mm12” wide).
	.12 Fasteners: Conforming to CSA B111 of same material as sheet metal secured, of type, length and size suitable for the particular conditions. Where exposed fasteners are permitted, use colour matched nylon heads with cupped neoprene washers.

	2.2 sheet metal FABRICATION
	.1 Brakeform prepainted sheet material to form copings shown on Drawings. End joints where adjacent length of metal flashing meet shall be made in accordance with jointing method specified hereinafter.
	.2 Brakeform miscellaneous metal flashings and accessories on roof such as:
	.3 Use competent tradesmen and work accurately to details indicated and as herein specified.
	.4 Hem exposed edges at least 12 mm½” for appearance and stiffness. Mitre and seal corners with sealant. Provide 25 mm1” upstand joint at corners.
	.5 Apply a coat of isolation coating on the back side of aluminum in contact with dissimilar materials.
	.6 Downspouts and Overflow Scuppers
	.7 Sealant Boxes and Sealant Fill


	3 Execution
	3.1 INSTALLATION
	.1 Install Work to details shown on Drawings.
	.2 Exposed fastenings will not be permitted on horizontal Work exposed to view from the building exterior.
	.3 Install starter strips where indicated or required to present a true, non-waving, leading edge. Anchor to back-up to provide rigid, secure installation. Secure starter strips with screws only, in accordance with FM 1-49 requirements.
	.4 End joints where adjacent lengths of metal flashing meet shall be made using an “S-lock” joint. Execute by inserting the end of one coping length in a 25 mm1” deep “S” lock formed in the end of adjacent length. Extend concealed portion of the “S” lock 25 mm1” outwards and nail to substrate prior to installation of subsequent sheets. Face nailing of joints will not be permitted.
	.5 End joints where adjacent lengths of metal flashing meet shall be made using a 300 mm12” long back-up flashing secured in place before installing flashing. Apply two beads of caulking compound on each side on the face of the back-up plate to seal ends of metal flashing. Leave 12 mm½” wide space between ends of adjacent lengths of metal flashing. Fabricate back-up plates of the same material and finish as the metal flashing with which it is being used. Make back-up plate profile of the flashing allowing for metal thickness.
	.6 Install sealant boxes at locations and to details indicated. Fill boxes with insulation and sealer and slope top away from object being flashed. Coordinate with ACCU manufacturer for number of conduits, wires, etc.
	.7 Prepare and touch up scratches on prepainted material with air drying formulation of the coil coating paint. Replace material at no cost to Owner, if touching up is unacceptable to the Consultant.

	3.2 SEALANT
	.1 Apply sealant where required to form weathertight seal between flashing and adjoining surface and between flashing and other Work of this section. Sealant Work consists of bedding between members where possible and with neatly formed sealant bead where exposed.



	078100 Mineral Fibre Fireproofing
	1 General
	1.1 SUMMARY
	.1 Section Includes

	1.2 Reference
	.1 Conforms to the latest edition of the following:

	1.3 QUALITY ASSURANCE
	.1 Employ tradesmen skilled in the Work of this trade using equipment approved for fireproofing Work. Have a full time, qualified foreman on the job site to direct the Work. Foam applicator shall be licensed by foam manufacturer.

	1.4 COORDINATION
	.1 For sprayed fireproofing, coordinate with trades involved and advise dates where hangers must be in place throughout the various areas of the Work. Make trades concerned fully aware that attachment to hangers for installation of mechanical and electrical Works shall be carried out after completion of fireproofing Work.

	1.5 DELIVERY, HANDLING AND STORAGE
	.1 Deliver materials to the Site in the manufacturer's sealed and labelled containers. Materials shall be subject to the Consultant's inspection.
	.2 Store materials in an area designated by the Consultant; handle and store in a manner to prevent damage from wetting, breaking of containers or any other damage that may be detrimental to the material.

	1.6 PROTECTION
	.1 For sprayed fireproofing, protect walls, windows, floors and all other surfaces around areas to be fireproofed, from marring or damage.

	1.7 ENVIRONMENTAL CONDITIONS
	.1 Maintain a minimum temperature of 5oC (40oF) for a minimum period of one week before application, during application and until application is fully cured. Adequately ventilate areas in which fireproofing is being applied.


	2 Products
	2.1 Spray Fireproofing – Mineral Fibre
	.1 System: This system is spray-applied to a rough, semi-compressible finish and is generally used where aesthetics is not a factor (i.e. concealed works - above ceiling, etc.).
	.2 Product: Mineral fibre, asbestos-free, factory mixed, in any of those listed below, and as listed and labelled or approved by Underwriters Laboratories of Canada or Warnock Hersey:

	2.2 Spray Fireproofing - Cementitious
	.1 System: This system is spray applied and trowelled to a smooth, hard finish and is generally used where finished Work is subject to damage by mechanical impact, etc., and where aesthetics is a factor.
	.2 Product: Medium density cementitious, asbestos-free, factory mixed, in any of those listed below, and as listed and labelled or approved by Underwriters Laboratories of Canada or Warnock Hersey:

	2.3 Exterior Fireproofing - High Density Cementitious
	.1 System: This system is used for exterior applications.
	.2 Product: Waterproof, asbestos-free, in any of those listed below; listed and labelled or approved by Underwriters Laboratories of Canada or Warnock Hersey:

	2.4 Cement board fireproofing
	.1 As listed by Underwriters Laboratories for designs Z203 and 0100 for columns and beams respectively, to provide the fire rating specified.

	2.5 accessories
	.1 Adhesive base, primer: As recommended and supplied by fireproofing manufacturer.
	.2 Primer and lath for boxed installations: If part of fireproofing, to be as recommended and supplied by fireproofing manufacturer.
	.3 Water: Clean, fresh and free from organic and mineral impurities which would be harmful to the application.


	3 Execution
	3.1 INSPECTION OF JOB CONDITIONS
	.1 Inspect existing conditions upon which the Work of this section is dependent. Report to the Consultant, in writing, any defects or discrepancies. Commencement of Work implies acceptance of existing conditions.

	3.2 SPRAYED FIREPROOFING
	.1 Clean surfaces to be fireproofed free of any foreign matter which would affect adhesion.
	.2 Ensure that all hangers, clips and other attachments to the building structure by other trades have been completed and accepted by the Consultant before sprayed fireproofing application.
	.3 Apply primer and/or adhesive (or lath) if part of fireproofing system and recommended by fireproofing Supplier for the particular substrate to be fireproofed.
	.4 Apply by the contour method in sufficient thickness to achieve the fire ratings shown on the Drawings.
	.5 If boxed method of installation around beams or columns is required, provide metal furring and lath around structural member and apply fireproofing in sufficient thickness to achieve fire ratings shown on Drawings.
	.6 Maintain continuity of fireproofing without gaps or voids.
	.7 In the case of medium to high density fireproofing, trowel fireproofing to achieve a smooth, uniform surface.
	.8 Apply material in separate coats, to the total thickness required to achieve the required fire rating. Apply sealer as part of mineral fibre fireproofing.
	.9 Where exposed to view in the finished work, board tamp mineral fibre fireproofing to an even smooth surface texture, and apply sealer.
	.10 The Consultant will require this section to prove thickness of applied material. Additional coats, if required, shall be applied at no cost to the Owner.

	3.3 INSTALLATION - BOARD FIREPROOFING
	.1 Clean surfaces to be fireproofed free of any foreign matter.
	.2 Apply fireproofing in accordance with the manufacturer's instructions to provide fire resistive rating required or shown on Drawings.
	.3 Fasten boards with approved fasteners and spaced in accordance with manufacturer's printed instructions.

	3.4 FIELD TESTS
	.1 The Owner will select and pay for an independent testing laboratory to sample and verify the thickness and density of fireproofing in accordance with ASTM E�605 "Standard Method for Density of Sprayed Fire Resistance Material Applied to Structural Members. Make good defective or insufficiently applied fireproofing at no cost to the Owner.

	3.5 CLEANING UP
	.1 Clean all exposed wall, ceiling, or other surfaces free of deposits of fireproofing materials to the satisfaction of the Consultant.



	078400 Firestopping and Smoke Seals
	1 General
	1.1 SUMMARY
	.1 Section Includes
	.2 Ensure firestopping system provides fire-resistance rating (flame and temperature) not less than fire resistance rating of surrounding floor, wall or assembly, in accordance with requirements of OBC.
	.3 Firestop system rating:  Comply with F, FH, FT, or FTH ratings as required by authorities having jurisdiction.

	1.2 RELATED SECTIONS
	.1 Divisions 21, 22, 23, 26 and 27: Mechanical, Electrical and Communications: Firestopping and smoke seals within mechanical assemblies (i.e. inside ducts, dampers) and electrical/communication assemblies (i.e. inside bus ducts).

	1.3 REFERENCES
	.1 Conform to the latest edition of the following:

	1.4 QUALIFICATION
	.1 Subcontractor qualifications: Accredited firm with not less than five years satisfactory experience as recommended by firestopping/smoke seal manufacturer.

	1.5 SUBMITTALS
	.1 Shop Drawings: Submit in accordance with Section 01 33 00.
	.2 Submit manufacturer's Product data for each material to be used, and fire test certifications for assemblies as applicable to the Work.
	.3 Submit details of each type of penetration and materials to be incorporated as smoke stop and/or firestopping assembly.

	1.6 QUALITY ASSURANCE
	.1 Job mock-up: Provide sample application at each type of penetration at the Site, in the presence of Consultant. After approval, such mock-up to constitute standard of acceptance for remainder of Work.
	.2 Firestopping assemblies through fire rated structures are to comply with ULC or Warnock Hersey approved assemblies.
	.3 An approved manufacturer’s representative to be on-site during initial installation of firestop systems to train appropriate contractor personnel in proper selection and installation procedures.  This will be done per manufacturer’s written recommendations published in their literature and drawing details.
	.4 Firestop systems do not re-establish the structural integrity of load bearing partitions/assemblies or support live loads and traffic.  Installer shall consult the structural engineer prior to penetrating any load bearing assembly.
	.5 For those firestop applications that exist for which no ULC or cUL tested system is available through a manufacturer, a manufacturer’s engineering judgement derived from similar ULC or cUL system designs or other tests will be submitted to local Authorities Having Jurisdiction for their review and approval prior to installation.  Engineer judgement drawings must follow the requirements set forth by the International Firestop Council.

	1.7 DELIVERY, STORAGE AND HANDLING
	.1 Deliver materials in original unopened containers or unopened packages, with manu�facturer's labels attached, installation instructions, and lot numbers intact and legible.
	.2 Store materials in original containers, out of weather, and at a temperature below 32oC (90oF).

	1.8 JOBSITE CONDITIONS
	.1 Unmixed liquid components of foam are to rest in their original, unopened containers at a temperature between 18oC and 27oC (65oF and 80oF) for twelve hours before use.
	.2 Sealant may be applied at temperatures ranging from �38oC to +71oC (�35oF to +160oF).
	.3 Do not apply materials when temperature of substrate or ambient air exceeds manu�facturer's stated limits.


	2 Products
	2.1 performance requirements
	.1 Provide fire stopping composed of components that are compatible with each other, the substrates forming openings and the items, if any, penetrating the fire stopping under conditions of service and application, as demonstrated by the fire stopping manufacturer based on testing and field experience.
	.2 Provide components for each fire stopping system that are needed to install fill material.  Use only components specialized by the fire stopping manufacturer and approved by the qualified testing agency for the designated fire resistance rated systems.
	.3 Fire stopping materials are either “cast-in-place” (integral with concrete placement) or “post-installed”.  Provide cast-in-place firestop devices prior to concrete placement.
	.4 Provide a round fire-rated cable management device whenever cables penetrate the fire rated walls, where frequent cable changes and additions may occur.  The fire-rated cable management device shall consist of a corrugated steel tube with zinc coating, contain an inner plastic housing, intumescent material rings and inner fabric smoke seal membrane.  The length of the sleeve shall be 315 mm.  The fire-rated cable management device shall contain integrated intumescent firestop wrap strip materials sufficient to maintain the hourly rating of the barrier being penetrated.  The fire-rated cable management device shall contain a smoke seal fabric membrane or intumescent firestop plugs sufficient to achieve the L-rating requirements of the barrier type.  Install device per the manufacturer’s published installation instructions.
	.5 Penetrations in the fire resistance rated walls: Provide fire stopping with ratings determined in accordance with CAN/ULC S115-11.
	.6 Penetrations in horizontal assemblies: Provide fire stopping with ratings determined in accordance with CAN/ULC S115-11.
	.7 Penetrations in smoke barriers: Provide fire stopping with ratings determined in accordance with UL 1479 or ASTM E814.
	.8 Mold resistance: Provide penetration fire stopping with mold and mildew resistance rating of 0 as determined by ASTM G21.

	2.2 MATERIALS
	.1 Fire stopping and smoke seal systems - general: Asbestos-free systems capable of maintaining an effective barrier against flame, smoke and gases in compliance with ULC�S115, and suitable to actual Project application and installation conditions.
	.2 Firestop fibre: Mineral fibre (complete with galvanized steel insulation clips and) bearing ULC or Warnock Hersey label, in width 25% - 33% larger than the space to be filled. Use one of the following:
	.3 Cable management: Re-penetrable device for installation in wall and floor applications and resists temperatures up to 100°C. Steel with zinc coating, ABS plastic and glass-fiber fabric:
	.4 Damming materials, supports and anchorages: To firestopping/smoke and seal manu�facturer's recommendations, as required by assembly.
	.5 Sheet metal closures: Galvanized sheet metal closures and fasteners appropriate to adjacent structures to be secured to. Sheet metal to be in accordance with ASTM A653/A653M with ZF75 zinc coating designation.


	3 Execution
	3.1 PREPARATION
	.1 Remove combustible materials and loose impediment from penetration opening and involved surfaces.
	.2 Remove oil and other free liquids from penetration opening. Clean metal substrates with non-alcohol solvent.

	3.2 INSTALLATION
	.1 Install firestopping and smoke seal systems in accordance with manufacturer's instructions and fire rated assembly requirements to establish continuity and integrity of fire separations.
	.2 Install primers as recommended by firestop Product manufacturers.
	.3 Install temporary forming, damming and back-up as required. Remove after firestopping and smoke seal materials have achieved initial cure and able to resist displacement.
	.4 Use resilient, elastomeric firestopping systems in the following locations:
	.5 Trowel and tool exposed firestop Product surfaces to uniform, smooth finish.
	.6 Repair damaged firestopped surfaces to acceptance of Consultant.

	3.3 FIBRE FIRESTOPPING INSTALLATION
	.1 Install fibre firestopping with minimum 25% to 33% compression in accordance with Product manufacturer's recommendations.
	.2 Butt succeeding sections of firestopping tightly against preceding piece. Do not leave any void.
	.3 Use two impaling clips per 1220 mm4'�0" length of firestopping.

	3.4 FOAM INSTALLATION
	.1 Follow manufacturer's installation instructions for damming penetration.
	.2 Seal gaps or cracks left after damming materials are in place.

	3.5 SEALANT INSTALLATION
	.1 Apply sealant from cartridge or with trowel or putty knife from pail as applicable to detail or condition. Ensure sealant contacts with substrates of opening.

	3.6 FIELD QUALITY CONTROL
	.1 Perform manufacturer's in-line quality control check at least once daily, and upon changing to new lot of material, to ensure performance of both dispensing equipment and foam Product prior to installing penetration seals.
	.2 Inspect cured penetration seal after twenty�four hour cure by removing temporary damming materials to examine seal.
	.3 Cured foam should completely fill penetration. Fill remaining gaps with freshly mixed foam or fire stop sealant. Reinspect after added material has cured twenty-four hours.
	.4 Damming materials required to achieve a specific fire rating must remain in penetration. Sheet metal closures which are shown on Drawings are to be reinstalled after inspections.

	3.7 IDENTIFICATION
	.1 Identify each firestop penetration assembly with permanent label listing following:

	3.8 ADJUSTMENT AND CLEANING
	.1 Clean up foam or sealant spills following manufacturer's instructions on container label.
	.2 Trim excess cured foam with a sharp knife or blade if required for finished appearances.
	.3 Remove equipment, materials and debris, leaving area in undamaged, clean condition.



	079200 Joint Sealants
	1 General
	1.1 SUMMARY
	.1 Section Includes

	1.2 SEALANTS SPECIFIED IN OTHER SECTIONS
	.1 Section 03 30 00: Sealant in "vee" groove control joints.
	.2 Section 07 60 00: Sealant within roof flashings.

	1.3 REFERENCES
	.1 Conform to the latest edition of the following:

	1.4 SUBMITTALS
	1.5 QUALITY ASSURANCE
	1.6 DELIVERY, STORAGE AND HANDLING
	.1 Deliver materials in manufacturers' original unopened containers with manufacturers' labels and seals intact. Labels to identify manufacturer's name, brand name, date of manufacture, grade and type, application directions, and expiry date or shelf life.
	.2 Handle and store materials in accordance with manufacturers' printed directions. Arrange for suitable storage areas. Store flammable materials in safe, approved containers to eliminate fire hazards.

	1.7 PROJECT SITE CONDITIONS
	.1 Protect adjacent Work from damage resulting from Work of this section. Replace damaged Work at no increase in Contract Price.
	.2 Do not install sealants when ambient air temperature is less than 4C (40F) (-28C (�20F) for silicones) or when recesses are wet or damp; Provide temporary heated enclosures to comply with this requirement.
	.3 Protect adjacent exposed finished surfaces from damage, by masking or other approved means, prior to performing Work. Remove protection when no longer required and clean adjacent, exposed surfaces of any sealant deposited upon such surfaces.

	1.8 WARRANTY
	.1 Warrant the Work for three years. Repair leakage, cracking, crumbling, melting, shrinkage, running, loss of adhesion or staining adjacent surfaces, occurring during the Warranty Period.


	2 Products
	2.1 SEALANT
	.1 General
	.2 Sealant - type "A" conditions: Multi-component type in polysulphide or polyurethane type, as follows:

	2.2 ACCESSORIES
	.1 Primers: As recommended by sealant manufacturers for various substrates, to allow proper adhesion and to prevent staining of adjacent surfaces.
	.2 Joint backing: Round, solid section, skinned surfaced, soft polyethylene foam gasket stock, to be under compression and to suit joint width and anticipated movement. Skin shall be of proper consistency to prevent bonding to sealant.
	.3 Bond breaker: Recommended by sealant manufacturers to prevent bonding of sealant to backing surface of recess.
	.4 Cleaning agents: As recommended by sealant manufacturer.


	3 Execution
	3.1 PREPARATION
	.1 Prepare joints to receive sealant and verify suitability. Failure of sealant in the future, due to claimed unsuitability of joint, will not be valid. Installation of sealant is considered as evidence that joint is suitable to receive sealant.
	.2 Clean recesses to receive sealant, free of dirt, dust, loose material, oil, grease, form release agents and other substances detrimental to sealant’s performance. Remove lacquer or other protective coatings from metal surfaces, without damaging metal finish, using oil-free solvents.
	.3 Apply masking tape to metal surfaces adjacent to recesses to prevent smearing or staining of such metal surfaces.
	.4 Depth of recess to receive sealants are not to exceed one-half the joint width up to a maximum of 12 mm½" and not less than 6 mm¼" at centre of joint.
	.5 Recess to be dry when sealants are installed. Where recess for sealants is at proper depth, apply bond-preventative material to back surface of recess. Prime sides in accordance with sealant manufacturer's recommendations, to develop proper mechanical adhesion to negate laitant moisture.

	3.2 INSTALLATION
	.1 Use materials as received from manufacturers, without additives or adulterations. Use one manufacturer's Product for each kind of Product specified.
	.2 Mix multi-component sealant until the sealant is thoroughly and uniformly blended and install sealant prior to start of hardening or curing cycle.

	3.3 ADJUSTING AND CLEANING
	.1 Remove any sealants not complying with requirements specified herein. Re-prepare recesses and install new sealants to provide finish Work complying with requirements specified, at no increase in Contract Price.
	.2 Clean surfaces adjacent to filled joints and remove sealant smears. At metal surfaces, remove masking tape and other residue. Exercise care in cleaning and removal operations, so as not to mar or damage finishes on materials adjacent to joints. Repair or replace marred or damaged materials, at no increase in Contract Price.



	081113 Hollow Metal Doors and Frames
	1 General
	1.1 SUMMARY
	.1 Section Includes

	1.2 REFERENCES
	.1 Conform to the latest edition of the following:

	1.3 SUBMITTALS
	1.4 COORDINATION
	.1 Coordinate with finish hardware Supplier to ensure proper preparation of hollow metal doors and frames for finish hardware.
	.2 Coordinate with electrical division for doors requiring conduits.

	1.5 DELIVERY, STORAGE AND HANDLING
	.1 Protect Work against rust and damage during manufacture and delivery. Handle carefully to prevent distortion and wracking.
	.2 Protect hollow metal Work from damage. Replace damaged Work which cannot be satisfactorily repaired, restored or cleaned. Store materials on site in a manner to prevent damage.


	2 Products
	2.1 DESCRIPTION AND SOURCE
	.1 Doors are of the insulated/sound deadened, steel-stiffened type using the spot welding or adhesive method to attach face sheets to the rib stiffeners.

	2.2 MATERIALS
	2.3 FABRICATION
	.1 Arc weld joints in accordance with CSA W59�M to produce a finished unit, square, true and free of distortion. Continuous weld joints unless specified otherwise. Execute welding by a firm fully approved by Canadian Welding Bureau to requirements of CSA W47.1.


	3 Execution
	3.1 INSTALLATION
	.1 Building-in of hollow metal frames in masonry is specified in Section 04 22 00 - Concrete Unit Masonry.
	.2 Setting of hollow metal frames is specified in Section 06 20 00 - Finish Carpentry.
	.3 Installation of doors and finish hardware is specified in Section 08 71 05 - Installation of Doors and Finish Hardware.



	081410 Wood Doors and Frames
	1 General
	1.1 SUMMARY
	.1 Section Includes

	1.2 REFERENCES

	2 Products
	2.1 ACCEPTABLE MANUFACTURERS

	3 Execution
	3.1 INSTALLATION
	.1 Supply doors to Section 08 71 05 for installation.



	084000 Aluminum Entrances and Windows
	1 General
	1.1 SUMMARY

	2 Products
	3 Execution
	3.1 INSPECTION OF JOB CONDITIONS


	084123 Fire Rated Glass and Framing Systems
	1 General

	087100 Finish Hardware


