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1.1 Summary of Work 
 

.1  This contract includes the supply of all plant, labour, materials and equipment necessary to complete 
the following project as per drawings and specifications: 

 
.1  Project Title: 

 
                                Administration Building HVAC Upgrades 

Terra Nova National Park, NL 
Proj. No.:  2016-05 
 

.2  Contract method: Stipulated Sum 
 

 
1.2 TERM ENGINEER 
 

.1  Unless specifically stated otherwise, the term Engineer where used in the specifications and on the 
drawings shall mean the Departmental Representative (DR) as defined in the General Conditions of the 
Contract. 

 
 
1.3 COST BREAKDOWN 
 

.1  Prior to submitting first progress claim the contractor shall submit a cost breakdown of the Lump Sum 
contract price in detail for approval to the Departmental Representative. 

 
.2  Provide cost breakdown in same format as the numerical and subject title system used in this 

specification and thereafter sub-divide into major work components. 
 

.3  Upon approval by the Departmental Representative, cost breakdown will be used as a basis for 
progress payments. 

 
 
 
1.4 Documents Required 
 

.1  Maintain at job site, one copy of each of the following: 
.1  Contract drawings. 
.2  Specifications. 
.3  Addenda. 
.4  Set of documents for recording changes or deviation from drawings. 
.5  Reviewed shop drawings. 
.6  Signed change orders. 
.7  Modifications to Contract. 
.8  Field test reports. 
.9  Copy of approved work schedule. 
.10  Manufacturers' installation and/or application instructions. 
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1.5 Project Coordination 
 

.1  Coordinate progress of the Work, Work schedules, submittals, use of site, temporary utilities, 
construction facilities and security. 

 
.2  Schedule verification of site dimensions, shop drawing review and ordering of materials before work 

commences on site so that no delays will occur. 
 
 
 
1.6 Cutting and Patching 
 

.1  Approvals: 
.1  Submit written request in advance of cutting or alteration which affects: 

.1  Structural integrity of any element of Project. 

.2  Integrity of weather-exposed or moisture-resistant elements. 

.3  Efficiency, maintenance, or safety of any operational element. 

.4  Visual qualities of sight-exposed elements. 

.5  Work or Owner or separate contractor. 
 
 
 
1.7 Project Meetings 
 

.1  Administrative 
.1  Schedule and administer project progress meetings at call of Departmental 

Representive. 
.2  Distribute written notice of each meeting four days in advance of meeting date to 

Departmental Representive. 
.3  Provide physical space and make arrangements for meetings. 
.4  Record minutes. Include significant proceedings and decisions. Identify 'action by' parties. 
.5  Reproduce and distribute copies of minutes within three days after each meeting and transmit 

to meeting participants, affected parties not in attendance and Departmental Representative. 
 
1.8 Submittals 
 

.1  Administrative 
.1  Submit to Departmental Representative submittals listed for review. Submit with reasonable 

promptness and in an orderly sequence so as to not cause delay in the Work. 
.2  Work affected by submittal shall not proceed until review is complete. 
.3  Review and sign submittals prior to submission to Departmental Representative. This review 

represents that necessary requirement have been determined and verified, or will be, and that 
each submittal has been checked and co-ordinated with requirements of the Work and Contract 
Documents. 

.4  Verify field measurements and affected adjacent Work are co-ordinated. 
 



Administration Building HVAC Upgrades 
Terra Nova National Park, NL 

Proj. No.:  2016-05 
Issued November 20, 2018                 Section 01 00 00 – General Requirements  Page 3 of 8 
 
 

 

 
 
 

.2  Shop Drawings and Product Data: 
.1  "Shop Drawings" means drawings, diagrams, illustrations, schedules, performance charts, 

 brochures and other data which are to be provided by Contractor to illustrate details of 
a portion of the Work. 

.2  Indicate materials, methods of construction and attachment or anchorage, erection diagrams, 
connection, explanatory notes and other information necessary for completion of Work. 

.3  Adjustments made on shop drawings by Departmental Representative are not intended to 
change Contract Price. 

.4  Make changes in shop drawings as Departmental Representative may require. 

.5  Submit 8 prints of shop drawings for each requirement requested in specification Sections and 
as Departmental Representative may reasonably request. 

.6  Submit 8 copies of product data sheets or brochures for requirements requested in specification 
Sections and as Departmental Representative may reasonably request where shop drawings 
will not be prepared due to standardized manufacture of product. 

 
.3  Samples 

.1  Submit for review, samples in duplicate as requested in respective specification Sections. 

.2  Deliver samples prepaid to Departmental Representative's business address. 
 

.4  Operating Maintenance Manuals 
.1  On completion of the Work and at the Interim Inspection, submit to Departmental 

Representative, three copies of modified Operating and Maintenance Manuals for review. 
Modify Operating Maintenance Manuals as required by final review. 

.2  Manuals to contain the following. 
.1  Date submitted. 
.2  Project title, location and project number. 
.3  Names and addresses of Contract and all sub-contractors. 
.4  Table of Contents. 
.5  Guaranties and Warranties. 
.6  Complete set of reviewed shop drawings. 
.7  Complete set of project specification. 

.3  Bind contents in a three-ring, hard covered, plastic jacketed binder. Organize contents into 
 applicable categories of work, parallel to specifications Sections. 
.4  On completion of Work and prior to Final Inspection, submit three copies of modified 

Operating Maintenance Manuals. 
 

.5  Record Drawings 
.1  After award of Contract, Departmental Representative will provide 2 sets of white print 

drawings for purpose of maintaining record drawings. Using RED INK, accurately and neatly 
record deviations for Contract Documents caused by site conditions and changes ordered by 
Departmental Representative. 

.2  Record locations of concealed components of mechanical and electrical services. 

.3  Identify drawings as "Project Record Copy". Maintain in new condition and make available for 
inspection on site, and at all job meetings, by Departmental Representative. 

.4  On completion of Work and prior to final inspection, submit record documents to 
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Departmental Representative for preparation of "AS BUILT" transparencies. 
 
 
 
1.9 Schedule 
 

.1  Schedules Required. 
.1  Construction Progress Schedule. 
.2  Submittal Schedule for Shop Drawings, Product Data and Samples. 

 
.2  Format 

.1  Prepare schedule in form of horizontal bar chart. 

.2  Provide separate bar for each trade or operation. 

.3  Provide horizontal time scale identifying first work day of each week. 

.4  Format for listings: Chronological order of start of each item of work. 
 

.3  Submission 
.1  Submit initial schedules within 3 days after award of Contract. 
.2  Submit 3 copies to be retained by Departmental Representative. 
.3  Departmental Representative will review schedule and return reviewed copy within 3 days 
after receipt. 
.4  Resubmit finalized schedule within 3 days after return of reviewed copy. 
 
 
 

1.10 Quality Control 
 

.1  Inspection: 
.1  Owner and Departmental Representative shall have access to the work. 
.2  Give timely notice requesting inspection if Work is designated for special tests, inspections or 

approvals by Departmental Representative's instructions, or law of Place of the Work. 
.3  If Contractor covers or permits to be covered Work that has been designated for special tests, 

inspections or approvals before such is made, uncover such Work, have inspections or tests 
satisfactorily completed and make good such Work. 

.4  For this project the Quality Control for the construction activities, materials acceptability, 
layout, and placement of all site works shall be the responsibility of the Contractor. Only 
Quality Assurance will be carried out by the Departmental Representative, not Quality 
Control. In the process, the Contractor is responsible for all quality control. In this regard the 
Contractor must develop, prior to project start-up, a Quality Control and Management Plan 
that details all steps, processes, and procedures for a Quality Control Programme the will be 
implemented for the project. 
.1  Within two (2) weeks following the award the Contractor will submit an Quality 

Control plan to the Departmental Representative for review. No work shall be 
undertaken until the Departmental Representative reviews the plan. 

 
.2  Independent Inspection Agencies 

.1  Independent Inspection/Testing Agencies will be engaged by Departmental Representative for 
purpose of inspecting and/or testing portions of Work. Cost of such services will be borne by 
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Canada. 
.2  Provide equipment required for executing inspection and testing by appointed agencies. 
 

 
.3  Reports 

.1  Submit 4 copies of inspection and test reports promptly to Departmental Representative. 

.2  Provide copies to Subcontractor of work being inspected/tested and/or manufacturer/fabricator 
 of material being inspected/tested. 

 
.4  In addition to the required submittals and testing above the testing agency will provide a monthly 

report, directly to the Departmental Representative, of the testing results as well as a letter upon 
completion of the contract that all testing was carried out in accordance with these specifications. 

 
 
 
1.11 Construction Facilities and Temporary Controls 
 

.1  Installation/Removal: 
.1  Provide construction facilities and temporary controls in order to execute work 

expeditiously. 
 .2  Remove from site all such work after use. 

 
.2  Site Storage/Loading 

.1  Confine the Work and operations of employees to limits indicated by Contract Documents. Do 
 not unreasonably encumber premises with Products. 

 
.3  Sanitary Facilities 

.1  Provide sufficient sanitary facilities for workers in accordance with local health authorities. 

.2  Maintain in clean condition. 
 

.4  Water Supply 
.1  Provide a continuous supply of potable water for construction use. 

 
.5  Temporary Power 

.1  Contractor to provide and pay for temporary power required during construction. 
 

.6  Temporary Telephone 
.1  Provide and pay for temporary telephones necessary for own use and use of Departmental 
Representative. 

 
.7  Equipment/Tool/Materials Storage 

.1  Provide and maintain, in clean and orderly condition, lockable weatherproof sheds for storage 
of tools, equipment and materials. 

.2  Locate materials not required to be stored in weatherproof sheds on site in manner to cause 
least interference with work activities. 

 
.8  Project Cleanliness 

.1  Maintain the Work in tidy condition, free from accumulation of waste products and debris. 
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.2  Remove waste material and debris from site at end of each working day. 

.3  Clean interior areas prior to start of finish work, maintain areas free of dust and other 
contaminants during finishing operations. 

 
 

 
.9  Disposal of Demolition Debris: 

.1  Submit certified weigh bills, bills of lading and/or receipts from authorized disposal sites for 
all material removed from the site. 

 
 
 

1.12 Material and Equipment 
 

.1  Product and Material Quality 
.1  Products, materials, equipment and articles (referred to as Products throughout 

specifications) incorporated in Work shall be new, not damaged or defective, and of 
best quality (compatible with specifications) for 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 precaution against oversight or error. Remove 
and replace defective Products at own expense and be responsible for delays and 
expenses caused by rejection. 

.3  Should any dispute arise as to quality or fitness of Products, decision rests strictly with 
Departmental Representative based upon requirements of Contract Documents. 

 
 .2  Storage, Handling and Protection 

.1  Handle and store Products in manner to prevent damage, adulteration, deterioration 
and soiling and in accordance with manufacturer's instructions when applicable. 

.2  Store packaged or bundled Products in original and undamaged condition with 
manufacturer's seals and labels intact. 

 .3  Store products subject to damage from weather in weatherproof enclosures. 
 

.3  Manufacturer's Instructions 
.1  Unless otherwise indicated in specifications, install or erect Products in accordance with 

manufacturer's instructions. Do not rely on labels or enclosures provided with Products. 
Obtain written instructions directly from manufacturers. 

.2  Notify Departmental Representative in writing, of conflicts between specifications and 
manufacturer's instructions, so that Departmental Representative may establish course of 
action. 

.3  Improper installation or erection of Products, due to failure in complying with these 
requirements, authorizes Departmental Representative to require removal and reinstallation at 
no increase in Contract Price. 

 
.4  Workmanship 

.1  Workmanship shall be best quality, executed by workers experienced and skilled in respective 
duties for which they are employed. Immediately notify Departmental Representative if 
required Work is such as to make it impractical to produce required results. 
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.2  Do not employ any unfit person or anyone unskilled in their required duties. 

.3  Decisions as to quality or fitness of workmanship in cases of dispute rest solely with 
Departmental Representative, whose decision is final. 

 
 
 
1.13 Project Closeout 
 

.1  Documents 
.1  Collect reviewed submittals and assemble documents executed by Subcontractors, 

suppliers, and manufacturers. 
.2  Submit material prior to final Application for Payment. 
.3  Submit operation and maintenance data, record (project record copies) drawings. 
.4  Provide warranties and bonds fully executed and notarized. 
.5  Execute transition of Performance and Labour and Materials Payment Bond to warranty 

period requirements. 
.6  Submit a final statement of accounting giving total adjusted Contract Price, previous 

payments, and monies remaining due. 
.7  Departmental Representative will issue a final change order reflecting approved adjustments 
to Contract price not previously made. 
 
 
 

1.14  Standards and Codes 
 

.1  Perform work in accordance with: 
 

.1  The National Building Code (NBC) 1995, it amendments, supplements and revisions. 

.2  Municipal by-laws, regulations and codes in effect. 

.3  The requirements of Government Departments and Agencies having jurisdiction. 

.4  Safety Codes applicable to construction work and the Occupational Health and Safety Act. 

.5  Codes and Standards called for in the Contract Documents. 
.2  In any case of conflict or discrepancy, the most stringent requirements shall apply. 

 
 
 
1.15 Guarantee 
 

.1  Contractor shall guarantee all workmanship and materials related to the Work for a period of one (1) 
year from Interm Inspection. 

 
.2  Materials or manufacturers extended warranties are specified in specific Specification Sections. 
 
 

1.16. Permits and Regulations 
 

.1  Obtain and pay for all Federal, Provincial, Municipal and other permits as required for the Work. 
Adhere to regulations from regulatory bodies. 
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.2  Post original of Building Permit on site. 

 
.3  Pay costs of disposal of waste material in Provincial approved sites. 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

.1 Title and description of Work. 

.2 Contractor use of premises. 

.3 Owner occupancy. 

1.2 WORK COVERED BY CONTRACT DOCUMENTS 

.1 Work of this Contract comprises general construction further identified as; 

.1 Installation of new HVAC system in the administration building at Terra Nova 
National Park. 

.2 Remove and reinstate existing roof, wall, floor assemblies as required to enable 
installation of new HVAC system. 

.3 Abatement of asbestos materials as noted in contract documents and in Hazmat 
Reports attached in Appendix A. 

.4 Contractor to notify Owner/Engineer of any other suspected hazardous material 
not noted in contract documents encountered during construction. 

.2 Work covered by the contract documents includes Commissioning of the facility as per 
Section 01 91 13 – Commissioning (Cx) Requirements including engagement of third 
party structural engineer for verification of equipment structural support. 

1.3 CONTRACTOR USE OF PREMISES 

.1 Contractor has unrestricted use of site. 

.2 Coordinate use of premises under direction of Owner’s Representative. 

.3 Obtain and pay for use of additional storage or work areas needed for operations under 
this Contract. 

.4 Remove or alter existing work to prevent injury or damage to portions of existing work 
which remain. 

.5 Repair or replace portions of existing work which have been altered during construction 
operations to match existing or adjoining work, as directed by Owner’s Representative. 
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1.4 OWNER OCCUPANCY 

.1 Owner will occupy premises during entire construction period for execution of normal 
operations. 

.2 Cooperate with Owner in scheduling operations to minimize conflict and to facilitate 
Owner usage. 

1.5 RELATED WORK  

.1 The following specification sections are referenced to indicate work responsibilities as 
specified and carried in other versions.  

.1 Section 21 05 01 – Common Work Results - Mechanical. 

.2 Section 21 05 05 – Common Work Results for Fire Suppression. 

.3 Section 22 05 00 – Common Work Results for Plumbing. 

.4 Section 23 05 00 – Common Work Results for HVAC. 

.5 Section 25 05 01 – EMCS – General Requirements. 

.6 Section 26 05 00 – Common Work Results – Electrical. 

1.6 ON-SITE DOCUMENTS 

.1 Maintain at job site documents as indicated in Section 01 31 00 – Project Management 
and Coordination. 

1.7 CONTRACT DOCUMENTS 

.1 Legends and schedules in the Issued for Tender Drawings take precedence over the 
Technical Specifications with respect to products and materials identified. 

PART 2 PRODUCTS (NOT APPLICABLE) 

PART 3 EXECUTION (NOT APPLICABLE) 

END OF SECTION  
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1.1 Section Includes 
 

.1  Shop drawings and product data. 
 

.2  Samples. 
 

.3  Certificates 
 
 
 

1.2 Related Sections 
 

.1  Section 01 78 00 - Closeout Submittals. 
 
 
 

1.3 Submittal General Requirements 
 

.1  Submit to Departmental Representative for review submittals listed, including shop drawings, 
samples, certificates and other data, as specified in other sections of the Specifications within six (6) 
weeks of contract award unless otherwise directed by the Departmental Representative. 

 
.2  Submit with reasonable promptness and in orderly sequence so as to allow for Departmental 

Representative's review and not cause delay in Work. Failure to submit in ample time will not be 
considered sufficient reason for an extension of Contract time and no claim for extension by reason of 
such default will be allowed. 

 
.3  Do not proceed with work until relevant submissions are reviewed by Departmental Representative 

 
.4  Present shop drawings, product data, samples and mock-ups in SI Metric units. 

 
.5  Where items or information is not produced in SI Metric units, provide soft converted values. 

 
.6  Review submittals prior to submission to Departmental Representative. Ensure during review that 

necessary requirements have been determined and verified, required field measurements or data have 
been taken, and that each submittal has been checked and co-ordinated with requirements of Work and 
Contract Documents. 
.1  Submittals not stamped, signed, dated and identified as to specific project will be returned 
unexamined by Departmental Representative and considered rejected. 

 
.7  Notify Departmental Representative, in writing at time of submission, identifying deviations from 

requirements of Contract Documents stating reasons for deviations. 
 

.8  Verify field measurements and affected adjacent Work are coordinated. 
 

.9  Contractor's responsibility for errors and omissions in submission is not relieved by Departmental 
Representative's review of submittals. 
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.10  Contractor's responsibility for deviations in submission from requirements of Contract Documents is 
not relieved by Departmental Representative's review. 

 
.11  Submittal format: paper originals, or alternatively clear and fully ledgible photocopies of originals. 

Facsimiles are not acceptable, except in special circumstances pre-approved by Departmental 
Representative. Poorly printed non-legible photocopies or facsimiles will not be accepted and be 
returned for resubmission. 

 
.12  Make changes or revision to submissions which Departmental Representative may require, consistent 

with Contract Documents and resubmit as directed by Departmental Representative. When 
resubmitting, notify Departmental Representative in writing of any revisions other than those 
requested. 

 
.13  Keep one reviewed copy of each submittal document on site for duration of Work. 
 
 
 

1.4  Shop Drawings and Product Data 
 

.1  The term "shop drawings" means drawings, diagrams, illustrations, schedules, performance charts, 
product data, brochures and other data which are to be provided by Contractor to illustrate details of a 
portion of Work. 

 
.2  Number of Shop Drawings: submit sufficient copies of shop drawings which are required by the 

General Contractor and sub-contractors plus 4 copies which will be retained by Departmental 
Representative. Ensure sufficient numbers are submitted to enable one complete set to be included in 
each of the maintenance manuals specified in 01 78 00. 

 
.3  Shop Drawing Schedule: 

.1  Submit, within 10 working days of contract award, in format acceptable to Departmental 
Representative, a schedule listing all shop drawings to be submitted for project as specified in 
various sections of the Specifications. Schedule to include proposed submission date of each 
shop drawing submission, review status and product delivery date to site. Track all 
submissions during entire project. 

.2  As work progresses, revise schedule identifying those items which have been reviewed and 
finalized and indicating list of outstanding shop drawings. 

.3  Submit schedule updates at stipulated dates or project time intervals as predetermined and 
agreed upon between Contractor and Departmental Representative at commencement of 
Work. 

 
.4  Shop Drawings Content and Format: 

.1  Indicate materials, methods of construction and attachment or anchorage, erection diagrams, 
connections, explanatory notes and other information necessary for completion of Work. 
Where items or equipment attach or connect to other items or equipment, confirm that all 
interrelated work have been coordinated, regardless of section or trade from which the 
adjacent work is being supplied and installed. 

 
.2  Shop Drawings Format: 

.1  Opaque white prints or photocopies of original drawings or standard drawings 
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modified to clearly illustrate work specific to project requirements. Maximum sheet 
size to be 1000 x 707 mm. 

.2  Product Data from manufacturer's standard catalogue sheets, brochures, literature, 
performance charts and diagrams, used to illustrate standard manufactured products, 
to be original full colour brochures, clearly marked indicating applicable data and 
deleting information not applicable to project. 

.3  Non or poorly legible drawings, photocopies or facsimiles will not be accepted and 
returned not reviewed. 

 
.3  Supplement manufacturer's standard drawings and literature with additional information to 

provide details applicable to project. 
.4  Delete information not applicable to project on all submittals. 

 
.5  Allow 15 calendar days for Departmental Representative's review of each submission. 

 
.6  Adjustments or corrections made on shop drawings by Departmental Representative are not intended 

to change Contract Price. If adjustments affect value of Work, advise Departmental Representative in 
writing prior to proceeding with Work. 

 
.7  If upon review by Departmental Representative, no errors or omissions are discovered or if only minor 

corrections and comments are made, fabrication and installation may proceed upon receipt of shop 
drawings. If shop drawings are rejected and noted to be Resubmitted, do not proceed with that portion 
of work until resubmission and review of corrected shop drawings, through same submission 
procedures indicated above. 

 
.8  Accompany each submissions with transmittal letter, in duplicate, containing: 

.1  Date. 

.2  Project title and project number. 

.3  Contractor's name and address. 

.4  Identification and quantity of each shop drawing, product data and sample. 

.5  Other pertinent data. 
 

.9  Submissions shall include: 
.1  Date and revision dates. 
.2  Project title and project number. 
.3  Name and address of: 

.1  Subcontractor. 

.2  Supplier. 

.3  Manufacturer. 
.4  Contractor's stamp, signed by Contractor's authorized representative certifying approval of 

submissions, verification of field measurements and compliance with Contract Documents. 
.5  Cross references to particular details of contract drawings and specifications section number 

for which shop drawing submission addresses. 
.6  Details of appropriate portions of Work as applicable: 

.1  Fabrication. 

.2  Layout, showing dimensions, including identified field dimensions, and clearances. 

.3  Setting or erection details. 

.4  Capacities. 

.5  Performance characteristics. 
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.6  Standards. 

.7  Operating weight. 

.8  Wiring diagrams. 

.9  Single line and schematic diagrams. 

.10  Relationship to adjacent work. 
 

.10  After Departmental Representative's review, distribute copies. 
 

.11  The review of shop drawings by Public Works and Government Services Canada (PWGSC) or its 
authorized Consultant is for sole purpose of ascertaining conformance with general concept. This 
review shall not mean that PWGSC approves the detail design inherent in the shop drawings, 
responsibility for which shall remain with Contractor submitting same, and such review shall not 
relieve Contractor of responsibility for errors or omissions in shop drawings or of responsibility for 
meeting all requirements of the construction and Contract Documents. Without restricting generality of 
foregoing, Contractor is responsible for dimensions to be confirmed and correlated at job site, for 
information that pertains solely to fabrication processes or to techniques of construction and 
installation and for co-ordination of Work of all sub-trades. 

 
 
 

1.5 Samples 
 

.1  Submit for review samples as specified in respective specification Sections. Label samples with origin 
and intended use. 

 
.2  Deliver samples to PWGSC Project Manager's office or to other address as directed by Departmental 

Representative. Do not drop off samples at construction site except for special circumstances 
previously approved by Departmental Representative. 

 
.3  Notify Departmental Representative in writing, at time of submission of deviations in samples from 

requirements of Contract Documents. 
 

.4  Where colour, pattern or texture is criterion, submit full range of samples. 
 

.5  Adjustments made on samples by Departmental Representative are not intended to change Contract 
Price. If adjustments affect value of Work, state such in writing to Departmental Representative prior 
to proceeding with Work. 

 
.6  Make changes in samples which Departmental Representative may require, consistent with Contract 

Documents. 
 

.7  Reviewed and accepted samples will become standard of workmanship and material against which 
installed Work will be verified. 

 
 
 

1.6 Mock-ups 
 

.1  Erect mock-ups in accordance with 01 45 00 - Quality Control. 
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1.7 Schedules, Permits and Certificates 
 

.1  Upon award of contract, submit to Departmental Representative copy of Work Schedule and various 
other schedules, permits, certification documents, Health and Safety Plan and project management 
plans as specified in other sections of the Specifications. 

 
.2  Submit a copy of Quality Control and Management Plan to the Departmental Representative within 

two (2) weeks of the contract award. 
 

.3  Submit copy of permits, notices, compliance Certificates received by Regulatory Agencies having 
jurisdiction and as applicable to the Work. 

 
.4  Submission of above documents to be in accordance with Submittal-General Requirements procedures 

specified in this section. 
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1.1 SECTION INCLUDES 
 

.1  Fire Safety Requirements 
 

.2  Hot Work Permit 
 

.3  Existing Fire Protection and Alarm Systems 
 
 
 
1.2 RELATED WORK 
 

.1  Section 01 35 28 Health and Safety Requirements 
 

.2  Section 01 35 25: Special Procedures on Lockout Requirements 
 
 
 
1.3 REFERENCES 
 

.1  Fire Protection Standards issued by Fire Protection Services of Human Resources Development 
Canada as follows: 
.1  FCC No. 301-June 1982 Standard for Construction Operations. 
.2  FCC No. 302-June 1982 Standard for Welding and Cutting. 
.3  FCC standards, may be viewed at the Regional Fire Protection Services' office (previously 

known as the Fire Commissioner of Canada) located at 99 Wyse Road, 8th Floor, Dartmouth, 
NS, Tel: (902) 426-6053. 

 
 
 
1.4 DEFINITIONS 
 

.1  Hot Work defined as: 
.1  Welding work 
.2  Cutting of materials by use of torch or other open flame devices 
.3  Grinding with equipment which produces sparks. 

 
 
 
1.5 SUBMITTALS 
 

.1  Submit copy of Hot Work Procedures and sample of Hot Work permit to Departmental Representative 
for review, within 14 calendar days after contract award. 

 
.2  Submit in accordance with the submittal - general requirements specified in section 01 33 00. 
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1.6  FIRE SAFETY REQUIREMENTS 
 

.1  Implement and follow fire safety measures during Work. Comply with following: 
.1  National Fire Code, 2005 
.2  Fire Protection Standards FCC 301 and FCC 302. 
.3  Federal and Provincial Occupational Health and Safety Acts and Regulations as specified in 
 section 01 35 28. 

 
.2  In event of conflict between any provisions of above authorities the most stringent provision will 

apply. Should a dispute arise in determining the most stringent requirement, Departmental 
Representative will advise on the course of action to be followed. 

 
 
 

1.7 HOT WORK AUTHORIZATION 
 

.1  Obtain Departmental Representative's written "Authorization to Proceed" before conducting any form 
of Hot work on site. 

 
.2  To obtain authorization submit to Departmental Representative: 

.1  Contractor's typewritten Hot Work Procedures to be followed on site as specified below. 

.2  Description of the type and frequency of Hot Work required. 

.3  Sample Hot Work Permit to be used. 
 

.3  Upon review and confirmation that effective fire safety measures will be implemented during 
performance of hot work, Departmental Representative will provide authorization to proceed as 
follows: 
.1  Issue one written "Authorization to Proceed" covering the entire project for duration of work 
or; 
.2  Separate work, or segregate certain parts of work, into individual entities. Each entity 

requiring a separately written "Authorization to Proceed" from Departmental Representative. 
Follow Departmental Representative's directives in this regard. 

 
.4  Requirement for individual authorization based on: 

.1  Nature or phasing of work; 

.2  Risk to Facility operations; 

.3  Quantity of various trades needing to perform hot work on project or; 

.4  Other situation deemed necessary by Departmental Representative to ensure fire safety on 
premises. 

 
.5  Do not perform any Hot Work until receipt of Departmental Representative's written "Authorization to 

Proceed" for that portion of work. 
 

.6  In tenant occupied Facility, coordinate performance of Hot Work with Facility Manager through the 
Departmental Representative. When directed, perform Hot Work only during non-operative hours of 
Facility. Follow Departmental Representative's directives in this regard. 
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1.8 HOT WORK PROCEDURES 
 

.1  Develop and implement safety procedures and work practices to be followed during the performance 
of Hot Work. 

 
.2  Procedures to include: 

.1  Requirement to perform hazard assessment of site and immediate hot work area for each hot 
work event in accordance with Hazard Assessment and Safety Plan requirements of section 01 
35 28. 

.2  Use of a Hot Work Permit system for each hot work event. 

.3  The step by step process of how to prepare and issue permit. 

.4  Permit shall be issued by Contractor's site Superintendent, or other authorized person 
designated by Contractor, granting permission to worker or subcontractor to proceed with hot 
work. 

.5  Provision of a designated person to carryout a Fire Safety Watch for a minimum of 60 minutes 
immediately upon completion of the hot work. 

.6  Compliance with fire safety codes and standards specified herein and occupational health and 
safety regulations specified in section 01 35 28. 

 
.3  Generic procedures, if used, must be edited and supplemented with pertinent information tailored to 

reflect specific project conditions. Clearly label as being the Hot Work Procedures applicable to this 
contract. 

 
.4  Hot Work Procedures shall clearly establish worker instructions and allocate responsibilities of: 

.1  Worker(s), 

.2  Authorized person issuing the Hot Work Permit, 

.3  Fire Safety Watcher, 

.4  Subcontractors and Contractor. 
 

.5  Brief all workers and subcontractors on Hot Work Procedures and Permit system established for 
project. Stringently enforce compliance. 
.1  Failure to comply with the established procedures may result in the issuance of a 

Non-Compliance Notification at Departmental Representative's discretion with possible 
disciplinary measures imposed as specified in section 01 35 28. 

 
 
 

1.9  HOT WORK PERMIT 
 

.1  Hot Work Permit to include, as a minimum, the following data: 
.1  Project name and project number; 
.2  Building name, address and specific room or area where hot work will be performed; 
.3  Date when permit issued 
.4  Description of hot work type to be performed; 
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.5  Special precautions required, including type of fire extinguisher needed; 

.6  Name and signature of person authorized to issue the permit. 

.7  Name of worker (clearly printed) to which the permit is being issued. 

.8  Time Duration that permit is valid (not to exceed 8 hours). Indicate start time & date and 
completion time & date. 

.9  Worker signature with date and time upon hot work termination. 

.10  Specified time period requiring safety watch. 

.11  Name and signature of designated Fire Safety Watcher, complete with time & date when safety 
watch terminated, certifying that surrounding area was under his continual surveillance and 
inspection during the full watch time period specified in Permit and commenced immediately 
upon completion of Hot Work. 

 
.2  Permit to be typewritten form. Industry Standard forms shall only be used if all data specified above is 

included on form. 
 

.3  Each Hot Work Permit to be completed in full and signed as follows: 
.1  Authorized person issuing Permit before hot work commences; 
.2  Worker upon completion of Hot Work; 
.3  Fire Safety Watcher upon termination of safety watch; 
.4  Returned to Contractor's Site Superintendent for safe keeping. 
 
 
 

1.10 FIRE PROTECTION AND ALARM SYSTEMS 
 

.1  Fire protection and alarm systems shall not be: 
.1  Obstructed. 
.2  Shut-off, unless approved by Departmental Representative. 
.3  Left inactive at the end of a working day or shift. 

 
.2  Do not use fire hydrants, standpipes and hose systems for purposes other than fire fighting. 

 
.3  Costs incurred, from the fire department, Facility owner, resulting from negligently setting off false 

alarms will be charged to the Contractor in the form of financial progress payment reductions and 
holdback assessments against the Contract. 

 
 
 
1.11 DOCUMENTS ON SITE 
 

.1  Keep Hot Work Permits and Hazard assessment documentation on site for duration of Work. 
 

.2  Upon request, make available to Departmental Representative or to authorized safety representative for 
inspection. 
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1.1 SECTION INCLUDES 
 

.1  Procedures to isolate and lockout electrical facility or other equipment from energy source. 
 
 
 

1.2 RELATED WORK 
 

.1  Section 01 35 28: Health and Safety 
 

.2  Section 01 35 24: Special Procedures on Fire Safety Requirements 
 
 
1.3 REFERENCES 
 

.1  CSA C22.1-2002 - Canadian Electrical Code, Part 1, Safety Standard for Electrical Installations. 
 

.2  CSA C22.3 No. 1-M87 (R2001) - Overhead Systems. 
 

.3  CSA C22.3 No. 7-94 (R2000) - Underground Systems. 
 

.4  COSH, Canada Occupational Health and Safety Regulations made under Part II of the Canada Labour 
Code. 

 
 
 
1.4 DEFINITIONS 
 

.1  Electrical Facility: means any system, equipment, device, apparatus, wiring, conductor, assembly or 
part thereof that is used for the generation, transformation, transmission, distribution, storage, control, 
measurement or utilization of electrical energy, and that has an amperage and voltage that is dangerous 
to persons. 

 
.2  Guarantee of Isolation: means a guarantee by a competent person in control or in charge that a 

particular facility or equipment is isolated. 
 

.3  De-energize: in the electrical sense, that a piece of equipment is isolated and grounded, e.g. if the 
equipment is not grounded, it cannot be considered de-energized (DEAD). 

 
.4  Guarded: means that an equipment or facility is covered, shielded, fenced, enclosed, inaccessible by 

location, or otherwise protected in a manner that, to the extent that is reasonably practicable, will 
prevent or reduce danger to any person who might touch or go near such item. 

 
.5  Isolate: means that an electrical facility, mechanical equipment or machinery is separated or 

disconnected from every source of electrical, mechanical, hydraulic, pneumatic or other kind of energy 
that is capable of making it dangerous. 
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.6  Live/alive: means that an electrical facility produces, contains, stores or is electrically connected to a 
source of alternating or direct current of an amperage and voltage that is dangerous or contains any 
hydraulic, pneumatic or other kind of energy that is capable of making the facility dangerous to 
persons. 

 
 
 

1.5 COMPLIANCE REQUIREMENTS 
 
 .1  Perform lockouts in compliance with: 

.1  Canadian Electrical Code 

.2  Federal and Provincial Occupational Health and Safety Acts and Regulations as 
specified in section 01 35 28. 

.3  Regulations and code of practice as applicable to mechanical equipment or other 
machinery being de-energized. 

.4  Procedures specified herein. 
 

.2  In event of conflict between any provisions of above authorities the most stringent provision will 
apply. Should a dispute arise in determining the most stringent requirement, Departmental 
Representative will advise on the course of action to be followed. 

 
 
 
1.6 SUBMITTALS 
 

.1  Submit copy of proposed Lockout Procedures and sample form of lockout permit or lockout tags for 
review. 

 
.2  Submit documentation within 14 calendar days of contract award. Do not proceed with work until 

submittal has been reviewed by Departmental Representative. 
 

.3  Submit above documents in accordance with the submittal requirements specified in section 01 33 00. 
 

.4  Resubmit Lockout Procedures with noted revisions as may result from Departmental Representative's 
review. 

 
 
 

1.7 LOCKOUTS 
 

.1  Isolate and lockout electrical facilities, mechanical equipment and machinery from all potential energy 
sources prior to starting work on such items. 

 
.2  Develop and implement lockout procedures to be followed on site as an integral part of the Work. 

 
.3  Use energy isolation lockout devices specifically designed and appropriate for type of facility or 

equipment being locked out. 
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.4  Use industry standard lockout tags. 
 

.5  Provide appropriate safety grounding and guards as required. 
 

.6  Prepare Lockout Procedures in writing. Describe safe work practices, work functions and sequence of 
activities to be followed on site to safely isolate all potential energy sources and lockout/tagout 
facilities and equipment. 

 
.7  Include within procedures a system of worker request and issuance of individual lockout permit by a 

person, employed by Contractor, designated to be "in-charge" and being responsible for: 
.1  Controlling issuance of permits or tags to workers. 
.2  Determining permit duration. 
.3  Maintaining record of permits and tags issued. 
.4  Submitting a Request for Isolation to Departmental Representative when required in 

accordance with Clause 1.7 above. 
.5  Designating a Safety Watcher, when one is required based on type of work. 
.6  Ensuring equipment or facility has been properly isolated, providing a Guarantee of Isolation 

to worker(s) prior to proceeding with work. 
.7  Collecting and safekeeping lockout tags, returned by workers, as a record of the event. 

 
.8  Clearly establish, describe and allocate, within procedures, the responsibilities of: 

.1  Workers. 

.2  Designated person controlling issuance of lockout tags/permits. 

.3  Safety Watcher. 

.4  Subcontractors and General Contractor. 
 

.9  Procedures shall meet the requirements of Codes and Regulations specified in clause 1.5 above. 
 

.10  Generic procedures, if used, must be edited, supplemented with pertinent information and tailored to 
reflect specific project conditions. Clearly label as being the procedures applicable to this contract. 
.1  Incorporate site specific rules and procedures established by Facility Manager and in force at 

site. Obtain such procedures through Departmental Representative. 
 

.11  Procedures to be in typewritten format. 
 

.12  Submit copy of Lockout Procedures to Departmental Representative, in accordance with submittal 
requirements of clause 1.6 herein, prior to commencement of work. 

 
 
 

1.8  CONFORMANCE 
 

.1  Ensure that lockout procedures, as established for project on site, are stringently followed. Enforce use 
and compliance by all workers. 

 
.2  Brief all persons working on electrical facilities, mechanical and other equipment fed by an energy 

source on requirements of this section. 
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.3  Failure to perform lockouts in accordance with regulatory requirements or follow procedures specified 

herein may result in the issuance of a Non-Compliance Notification at Departmental Representative's 
discretion with possible disciplinary measures imposed as specified in section 01 35 28. 

 
 
 

1.9  DOCUMENTS ON SITE 
 

.1  Post Lockout Procedures on site in common location for viewing by workers. 
 

.2  Keep copies of Request for Isolation submitted to Departmental Representative and lockout permits or 
tags issued to workers during the course of work for full project duration. 

 
.3  Upon request, make such data available to Departmental Representative or to authorized safety 

representative for inspection. 
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1.1 RELATED WORK 
 

.1  Section 01 35 24: Special Procedures on Fire Safety Requirements. 
 

.2  Section 01 35 25: Special Procedures on Lockout Requirements. 
 
 

1.2 SUBMITTALS 
 

.1  Submit to Departmental Representative copies of the following documents, including updates: 
.1  Site Specific Health and Safety Plan. 
.2  Building Permit, compliance certificates and other permits obtained 
.3  Reports or directions issued by Federal and Provincial Inspectors and other Authorities having 

jurisdiction. 
.4  Accident or Incident Reports 
.5  MSDS data sheets. 
.6  Name of Contractor's representative designated to perform full time health and safety 

supervision on site. 
.7  Name of person designated as Health and Safety Site Coordinator. 

 
.2  Medical Surveillance: Obtain and maintain worker medical surveillance documentation for work 

posing a potential health hazard to workers as stipulated in Federal or Provincial Occupational Safety 
and Health Regulations. Upon request, submit copy of documentation to Departmental Representative. 

 
.3  Upon request by Departmental Representative, submit reports and other documentation as stipulated to 

be produced and maintained by Federal and Provincial Occupational Health and Safety Regulations 
and as specified herein. 

 
.4  Submit above documents in accordance with the submittal procedures specified in Section 01 33 00. 
 
 
 

1.3 COMPLIANCE REQUIREMENTS 
 

.1  Comply with the Occupational Health and Safety Act for the Province of Nova Scotia, and the 
Regulations made pursuant to the Act. 

 
.2  Observe and enforce construction safety measures required by: 

.1  2005 National Building Code of Canada, Part 8; 

.2  Provincial Worker's Compensation Board; 

.3  Municipal statutes and ordinances. 
 

.3  In event of conflict between any provisions of above authorities the most stringent provision will 
apply. Should a dispute arise in determining the most stringent requirement, Departmental 
Representative will advise on the course of action to be followed. 

 
.4  A copy of the Canada Labour Code Part II may be obtained by contacting: 
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                          Canadian Government Publishing 
                          Public Works & Government Services Canada 
                          Ottawa, Ontario, K1A 0S9 
                          Tel: (819) 956-4800 (1-800-635-7943) 
                          Publication No. L31-85/2000 E or F) 
 
 

.5  Maintain Workers Compensation Coverage for duration of Contract. Submit Letter of Good Standing 
to Departmental Representative upon request. 

 
 
 

1.4 RESPONSIBILITY 
 

.1  Contractor shall be responsible for health and safety of persons on site, of property and for protection 
of persons circulating adjacent to work operations to extent that they may be affected by conduct of the 
Work. 

 
.2  Enforce compliance by all workers, sub-contractors and other persons granted access to work site with 

safety requirements of Contract Documents, applicable Federal, Provincial, and local statutes, 
regulations, and ordinances, and with site-specific Health and Safety Plan. 

 
 
 

1.5 SITE CONTROL AND ACCESS 
 

.1  Control work site and entry points to construction areas. 
.1  Delineate and isolate construction areas from other areas of site by use of appropriate means. 
.2  Post notices and signage at entry points and at other strategic locations identifying entrance 

onto site to be restricted to authorized persons only. 
.3  Signage must be professionally made, bilingual in both official languages or display 

internationally understood graphic symbols. 
 

.2  Approve and grant access to site only to workers and authorized persons. 
.1  Immediately stop non-authorized persons from circulating in construction areas and remove 

from site. 
.2  Provide site safety orientation to all persons before granting access. Advise of site conditions, 

hazards and mandatory safety rules to be observed on site. 
 

.3  Secure site at night time to extent required to protect against unauthorized entry. 
 

.4  Ensure persons granted access to site wear appropriate personal protective equipment (PPE) suitable to 
work and site conditions. 
.1  Provide such PPE to authorized persons who require access to perform inspections or other 

approved purposes. 
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1.6  PROTECTION 
 

.1  Carry out work placing emphasis on health and safety of the Public, Facility personnel, construction 
workers and protection of the environment. 

 
.2  Erect safety barricades, lights and signage on site to effectively delineate work areas, protect pedestrian 

and vehicular traffic around and adjacent to work and to create a safe working environment. 
.1  Erect fences, hoarding and temporary lighting as required. 

 
.3  Should unforseen or peculiar safety related hazard or condition become evident during performance of 

work, immediately take measures to rectify the situation and prevent damage or harm. Advise 
Departmental Representative verbally and in writing. 

 
 
 

1.7  FILING OF NOTICE 
 

.1  File Notice of Project and other Notices with Provincial authorities prior to commencement of Work. 
.1  Departmental Representative will assist in locating address for Filing Notice of Project if 
 needed. 
 
 
 

1.8 PERMITS 
 

.1  Obtain building permit, licenses, compliance certificates and other permits as required, and specified. 
All permits shall be posted on site and a copy of all permits shall be submitted to the Departmental 
Representive. 

 
.2  Where particular permit or compliance certificate cannot be obtained at the required stage of work, 

notify Departmental Representative in writing and obtain Departmental Representative's approval to 
proceed prior to carrying out that portion of work. 

 
 
 

1.9 HAZARD ASSESSMENTS 
 

.1  Conduct site specific health and safety hazard assessment before commencing project and during 
course of work identifying risks and hazards resulting from site conditions, weather conditions and 
work operations. 
.1  Perform on-going assessments addressing new risks and hazards as work progresses including 

when new subtrade or sub-contractor arrives on site. 
.2  Also, conduct assessment when the scope of work has been changed by Change Order and 

when potential hazard or weakness in current health and safety practices are identified by 
Departmental Representative or by an authorized safety representative. 

 
.2  Record results in writing and address in Health and Safety Plan. 
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.3  Keep copy of all assessments on site. 
 
 
 

1.10 HEALTH AND SAFETY MEETINGS 
 

.1  Attend pre-construction health and safety meeting conducted by Departmental Representative. Have 
following persons in attendance: 
.1  Site Superintendent 
.2  Contractor's designated Health and Safety Site Supervisor 
.3  Health & Safety Site Coordinator. 
.4  Departmental Representative will advise of date, time and location. 

 
.2  Conduct health and safety meetings and tool box briefings on site. Hold on a regular and pre-scheduled 

basis during entire work in accordance with requirements and frequency as stipulated in provincial 
occupational health and safety regulations. 
.1  Keep workers informed of potential hazards and provide safe work practices and procedures to 

be followed. 
.2  Take written minutes and post on site. 
 
 
 

1.11 HEALTH AND SAFETY PLAN 
 

.1  Develop written site-specific Project Health and Safety Plan, based on hazard assessments, prior to 
commencement of work. 
.1  Submit copy to Departmental Representative within 14 calendar days of Contract Award. 
.2  Submit updates as work progresses. 

 
.2  Health and Safety Plan shall contain three (3) parts with following information: 

.1  Part 1 - Hazards: List of individual health risks and safety hazards identified by hazard 
assessment process. 

.2  Part 2 - Safety Measures: Departmental Representativeing controls, personal protective 
equipment and safe work practises used to mitigate hazards and risks listed in Part 1 of Plan. 

.3  Part 3a: Emergency Response: standard operating procedures, evacuation measures and 
emergency response in the occurrence of an accident, incident or emergency. 
.1  Include response to all hazards listed in Part 1 of Plan. 
.2  Evacuation measures to complement the Facility's existing Emergency Response and 

Evacuation Plan. Obtain pertinent information from Departmental Representative. 
.3  List names and telephone numbers of officials to contact including: 

.1  General Contractor and all Subcontractors. 

.2  Federal and Provincial Departments as stipulated by laws and regulations of 
authorities having jurisdiction and local emergency resource organizations, as 
needed base on nature of emergency. 

.3  Officials from PWGSC and site Facility management. Departmental 
Representative will provide list. 

 
.4  Part 3b - Site Communications: 
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.1  Procedures used on site to share work related safety issues between workers, 
subcontractors, and General Contractor. 

.2  List of critical tasks and work activities, to be communicated with the Facility 
Manager, which has risk of affecting tenant operations, or endangering health and safety of 
Facility personnel and the general public. Develop list in consultation with the Departmental 
Representative. 

 
.3  Prepare Health and Safety Plan in a three column format, addressing the three parts specified above, as 

follows: 
 
 
                     Column 1       Column 2       Column 3 
                     Part 1         Part 2         Part 3a/3b 
                     Identified     Safety         Emergency Response & 
                     Hazards        Measures       Site Communications 
 
 
 

.4  Develop Plan in collaboration with subcontractors. Address work activities of all trades. Revise and 
update Plan as Sub-contractors arrive on site. 

 
.5  Implement and enforce compliance with requirements of Plan for full duration of work to final 

completion and demobilization from site. 
 

.6  As work progresses, review and update Plan. Address additional health risks and safety hazards 
identified by on-going hazard assessments. 

 
.7  Post copy of Plan, and updates, on site. 

 
.8  Submission of the Health and Safety Plan, and updates, to the Departmental Representative is for 

review and information purposes only. Departmental Representative's receipt, review and any 
comments made of the Plan shall not be construed to imply approval in part or in hold of such Plan by 
Departmental Representative and shall not be interpreted as a warranty of being complete and accurate 
or as a confirmation that all health and safety requirements of the Work have been addressed and that it 
is legislative compliant. Furthermore, Departmental Representative's review of the Plan shall not 
relieve the Contractor of any of his legal obligations for Occupational Health and Safety provisions 
specified as part of the Work and those required by provincial legislation or those which would 
otherwise be applicable to the site of the work. 

 
 
 

1.12 SAFETY SUPERVISION AND INSPECTIONS 
 

.1  Designate one person to be present on site at all times, responsible for supervising health and safety of 
the Work. 
.1  Person to be competent in Occupational Health and Construction Safety as defined in the 

Provincial Occupational Health And Safety Act. 
 

.2  Assign responsibility, obligation and authority to such designated person to stop work as deemed 
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necessary for reasons of health and safety. 
 

.3  Conduct regularly scheduled informal safety inspections of work site on a minimum bi-weekly basis. 
.1  Note deficiencies and remedial action taken in a log book or diary. 

 
.4  Conduct Formal Inspections on a minimum monthly basis. 

.1  Use standardized safety checklist forms. 

.2  Prepare written report of each inspection. Document deficiencies, remedial action needed and 
assign responsibility for rectification to appropriate subcontractor or worker. 

.3  Distribute monthly reports to subcontractors for their pursuance. 

.4  Follow-up and ensure appropriate action and corrective measures are taken. 
 

.5  Keep inspection reports on site. 
 
 
 

1.13  TRAINING 
 

.1  Ensure that all workers and other persons granted access to site are competently trained and 
knowledgeable on: 
.1  Safe use of tools and equipment. 
.2  How to wear and use personal protective equipment (PPE). 
.3  Safe work practices and procedures to be followed in carrying out work. 
.4  Site conditions and minimum safety rules to be observed on site, as given at site orientation 

session. 
 
 
 

1.14  MINIMUM SITE SAFETY RULES 
 

.1  Notwithstanding the requirement to abide by federal and provincial health and safety regulations, the 
following safety rules shall be considered minimum requirements to be obeyed by all persons granted 
site access: 
.1  Wear personnel protective equipment (PPE) appropriate to function and task on site; the 

minimum requirements being hard hat, safety footware and eye protection. 
.2  Immediately report unsafe activity or condition at site, near-miss accident, injury and damage. 
.3  Maintain site in tidy condition. 
.4  Obey warning signs and safety tags. 

 
.2  Brief workers on site safety rules and on disciplinary measures to be taken by Departmental 

Representative for violation or non compliance of such rules. Post rules on site. 
 
 
 

1.15 ACCIDENT REPORTING 
 

.1  Investigate and report the following incidents and accidents: 
.1  Those as required by Provincial Occupational Safety and Health Act and Regulations. 
.2  Injury requiring medical aid as defined in the Canadian Dictionary of Safety Terms-1987, 
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published by the Canadian Society of Safety Departmental Representatives (C.S.S.E)as 
follows: 
.1  Medical Aid Injury: any minor injury for which medical treatment was provided and 

the cost of which is covered by Workers' Compensation Board of the province in 
which the injury was incurred. 

.3  Property damage in excess of $5000.00, 

.4  Interruption to Facility operations with potential loss to a Federal Dept. in excess of $5000.00, 

.5  Those which require notification to Workers Compensation Board or other regulatory agencies 
as stipulated by applicable law or regulations. 

 
.2  Send written report to Departmental Representative for all above cases. 
 
 
 

1.16 TOOLS AND EQUIPMENT SAFETY 
 

.1  Routinely check and maintain tools, equipment and machinery for safe operation. 
 

.2  Conduct checks as part of site safety inspections. When requested, submit proof that checks and 
maintenance have been carried out. 

 
.3  Tag and immediately remove from site items found faulty or defective. 
 
 
 

1.17 HAZARDOUS PRODUCTS 
 

.1  Comply with requirements of Workplace Hazardous Materials Information System (WHMIS). 
 

.2  Keep MSDS data sheets for all products delivered to site. Post on site. Submit copy to Departmental 
Representative upon receipt. 

 
 
 

1.18 POWDER ACTUATED DEVICES 
 

.1  Use powder actuated fastening devices only after receipt of written permission from Departmental 
Representative. 

 
 
 

1.19 CONFINED SPACES 
 

.1  Carry out work in confined spaces in compliance with: 
.1  Provincial Occupational Safety and Health Regulations and; 
.2  Canada Occupational Safety and Health Regulations (COSH) made under the Canada Labour 

Code - Part II. 
 

.2  Conduct hazard assessment and address in Safety Plan before entering confined space. 
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.3  Provide and maintain equipment and PPE as required for the safety and emergency evacuation of 

persons entering confined spaces. 
 

.4  Provide training to persons who will be entering and to those persons who will be assisting in the 
confined space entry process. Training to be specialized instructions beyond (basic confined space 
entry information) as required to suit type and conditions of confined space. 

 
 
 

1.20 POSTING  OF DOCUMENTS 
 

.1  Post on site safety documentation as stipulated by Authorities having jurisdiction and as specified 
herein. Place in a common visible location. 

 
 
 

1.21 SITE RECORDS 
 

.1  Maintain on site a copy of all health and safety documentation and reports specified to be produced as 
part of the work and received from authorities having jurisdiction. 

 
.2  Upon request, make available to Departmental Representative, or authorized safety representative, for 

review. Provide copy when directed by Departmental Representative. 
 
 
 

1.22 NON COMPLIANCE AND DISCIPLINARY MEASURES 
 

.1  Immediately address and correct health and safety violations and non-compliance issues. 
 

.2  Negligence or failure to follow occupational health and safety provisions specified in the Contract 
Documents and of those of applicable laws and regulations could result in disciplinary measures taken 
by the Departmental Representative against the General Contractor. 

 
.3  PWGSC uses a system of Non-Compliance Notifications and Disciplinary Measures on projects as 

follows: 
.1  A non-compliance notification is issued to the General Contractor, by the Departmental 

Representative, whenever there is a violation or non compliance of the project's health and 
safety requirements and of those of Provincial and Federal regulations by any worker, 
subcontractor or other person to whom the Contractor has granted access to the work site. 

.2  Non-Compliance notifications are progressive in nature resulting in disciplinary measures 
imposed depending on the frequency, nature and severity of the infraction. 

.3  Disciplinary measures could include: 
.1  Removal of the offending person or party from site; 
.2  Financial penalties in the form of progress payment reduction or holdback assesments 

made against the Contract and; 
.3  Taking the Work Out of Contractor's Hands in accordance with the General 

Conditions Document "C". 



Administration Building HVAC Upgrades 
Terra Nova National Park, NL 

Proj. No.:  2016-05 
Issued November 20, 2018            Section 01 35 28 – Health & Safety Requirements  Page 9 of 10 
 

 

 
.4  Departmental Representative will make final decision as to what constitutes a violation and when to 

issue a Non-Compliance Notification. 
 

.5  Non-compliance Notifications issued by Departmental Representative shall not be construed as to 
overrule or disregard warnings, orders and fines levied against Contractor by a regulatory agency 
having jurisdiction. 

 
 
 

1.23 HEALTH AND SAFETY SITE COORDINATOR 
 

.1  Obtain and employ, as part of the Work, the services of a competent person to be designated as the 
Health and Safety Site Coordinator. 

.2  Health and Safety Site Coordinator shall have the following duties and responsibilities: 
.1  Monitor activities of other General Contractors, and their subcontractors, who are performing 

work concurrently at the site or Facility to ensure a continued safe work environment on site at 
all times. General Contractors to be monitored are listed in clause 1.25.5 below. 

.2  Verify that activities of a particular contractor do not conflict with other contractors, posing a 
health risk or creating a safety hazard to workers, Facility employees and the general public at 
the site. 

.3  Assist Departmental Representative and Contractors in the coordination of various on-going 
construction activities as they relate to maintaining health and safety on site. Follow 
Departmental Representative's directives in this regard. 

.4  Communicate pertinent and critical information between various Contractors, Building 
Manager and Tenant representatives to maintain a safe work place. 

.5  Report to Departmental Representative outstanding health and safety issues and concerns, not 
addressed by Contractor(s). 

.6  Assist Departmental Representative and Contractors in the process of granting and controlling 
site access to only persons so authorized. Help Contractors in the provision of site safety 
orientation sessions. 

.7  Report incidents and accidents to Departmental Representative. Assist with investigations of 
accidents and incidents when directed by Departmental Representative. 

.8  When delegated by Departmental Representative, review and issue to requesting Contractors 
the following: 
.1  Written authorization to proceed with Hot Work in accordance with requirements of 

section 01 35 24 and; 
.2  Written authorization of Request for Isolation in accordance with requirements of 

section 01 35 25. 
.9  Assist Contractors on site in the development and functioning of a joint site specific health and 

safety committee, with representation from all Contractors on site. Committee structure, 
function and activities to meet with Provincial Occupational Health & Safety legislated 
requirements. 
.1  Provide support to committee by preparing agenda items, notifying participants, 

taking and distributing minutes and carrying out other assigned secretarial duties. 
.10  Attend Federal Employee Workplace Occupational Safety & Health committee meetings, 

when directed by Departmental Representative, as the representative of Contractors, and their 
workers, conducting work on site. 

 



Administration Building HVAC Upgrades 
Terra Nova National Park, NL 

Proj. No.:  2016-05 
Issued November 20, 2018            Section 01 35 28 – Health & Safety Requirements  Page 10 of 10 
 

 

.3  Health and Safety Site Coordinator knowledge and qualifications requirements: 
.1  Have site related working experience specific to activities associated with construction safety, 
.2  Have working knowledge of occupational health and safety act and regulations, 
.3  Successful completion of an oral interview and/or written exam given PWGSC to evaluate 

qualifications as deemed required by Departmental Representative. 
.4  Be present on site at frequency intervals of 2 weeks during execution of work, and report to 

Departmental Representative. 
 

.4  Within 7 days after contract award, submit to Departmental Representative for review, Site 
Coordinator's name, and information to substantiate qualifications specified in above clause. 
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1.1 Related Work 
 

.1  This section to be read in conjunction with Section 01 74 19, Environmental and Waste Management 
Plans. 

 
 
 
1.2 Definitions 
 

.1  Hazardous Material: Product, substance, or organism that is used for its original purpose; and that is 
either dangerous goods or a material that may cause adverse impact to the environment or adversely 
affect health of persons, animals, or plant life when released into the environment. 

 
 

1.3 Fires 
 

.1  Fires and burning of rubbish on site not permitted. 
 
 
 

1.4 Disposal of Wastes and Hazardous Materials 
 

.1  Do not bury rubbish and waste materials on site. 
 

.2  Do not dispose of hazardous waste including volatile materials, such as mineral spirits, paint thinner, oil or fuel 
into waterways, storm or sanitary sewers or municipal solid waste landfills. 

 
.3  Store, handle and dispose of hazardous materials and hazardous waste in accordance with applicable 

federal and provincial laws, regulations, codes and guidelines. 
 

.4  Maintain inventory of hazardous and toxic materials being kept on site, including leftover products and 
containers resulting from work. List product name, quantity and date when storage began. Maintain 
WHMIS - MSDS sheets on site as specified in section 01 35 28. 

 
.5  Report spills or accidents immediately to Departmental Representative and other authorities having 

jurisdiction. Submit a written spill report to Departmental Representative within 24 hours of incident. 
.6  Have appropriate emergency spill response equipment available near hazardous material storage area 

including personal protective equipment. 
 

.7  Dispose of construction waste materials and demolition debris to requirements of site specific waste 
management plan. 

 
 
 

1.5 Drainage 
 

.1  Provide temporary drainage and pumping as necessary to keep excavations and site free from water. 
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.2  Do not pump water containing suspended materials into waterways, sewer or drainage systems. 
 

.3  Control disposal or runoff of water containing suspended materials or other harmful substances in 
accordance with local authority requirements. 

 
 
 

1.6 Site Clearing and Plant Protection 
 

.1  Protect trees and plants on site and adjacent properties where indicated. 
 

.2  Wrap in burlap, trees and shrubs adjacent to construction work, storage areas and trucking lanes, and 
encase with protective wood framework from grade level to height of 2 m. 

 
.3  Minimize stripping of topsoil and vegetation. 
 
 
 

1.7 Excavating or Dumping adjacent to Waterways 
 

.1  Do not operate construction equipment in waterways. 
 

.2  Do not use waterway beds for borrow material. without prior approval from Provincial Department of 
Environment and Federal Department of Fisheries & Oceans. 

 
.3  Do not dump excavated fill, waste material or debris in waterways. 

 
.4  At borrow sites, design and construct temporary crossings to minimize erosion to waterways in strict 

conformance with provincial and federal environment protection regulations. 
 
 
 

1.8 Pollution Control 
 

.1  Maintain temporary erosion and pollution control features. 
 

.2  Control emissions from equipment and plant to local authorities emission requirements. 
 

.3  Prevent sandblasting and other extraneous materials from contaminating air beyond application area, 
by providing temporary enclosures. 

 
.4  Cover or wet down dry materials and rubbish to prevent blowing dust and debris. Provide dust control 

for temporary roads and around entire construction site. 
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1.1  Access 
 

.1  The Contractor shall build and maintain access to project site as well as parking facilities for workers. 
Follow all instructions from the Departmental Representative in regards to use of such facilities. 

 
.2  Maintain roads and parking areas located within work site. Provide snow removal and dust control 

during period of work. 
 

.3  Make good damage resulting from Contractors' use of existing roads. 
 

.4  Wash clean parking and access roads used by Contractor's equipment. 
 
 
 

1.2  Contractor's Site Office 
 

.1  Be responsible for and provide own site office, including electricity, heat, lights and telephone. Locate 
site office as directed by Departmental Representative. 

 
 
 
1.3 Site Enclosures 
 

.1  Erect temporary site enclosure consisting of minimum 1200 mm high, high density polyethylene mesh 
fencing, orange in color. Supply and install steel T-bar or similar type of fence support framing. 
Provide sufficient quantity of fence posts set rigidly in ground to firmly support fencing against sags. 
Inspect fence regularly, repairing sags and damaged sections. Obtain the Departmental 
Representative's approval beforehand in respect to the final location and layout of the site enclosure. 
Incorporate within fence one operable truck gate which can be locked. 

 
.2  Provide warning signs affixed to fencing, identifying area as a "Construction Zone being Off Limits to 

non-authorized personnel". 
 
 
 

1.4 Sanitary Facilities 
 

.1  Provide sanitary facilities for work force in accordance with governing regulations and ordinances. 
 

.2  Post notices and take such precautions as required by local health authorities. Keep area and premises 
in sanitary condition. 

 
.3  Do not use new sanitary facilities constructed on site. 
 
 
 

1.5 Enclosure of Structure 
 

.1  Provide temporary weathertight enclosures and protection for exterior openings until permanently 
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enclosed. 
 

.2  Erect enclosures to allow accessibility for installation of materials and working inside of enclosure. 
 

.3  Design enclosures to withstand wind pressure and snow loading. 
 
 
 
1.6 Power 
 

.1  Arrange, pay for and maintain temporary electrical power supply in accordance with governing 
regulations and ordinances. 

 
.2  Supply and install all temporary facilities for power such as pole lines and underground cables to 

approval of local power supply authority. 
 

.3  Electrical power and lighting systems installed under this Contract can be used for construction 
requirements provided that guarantees are not affected thereby. Make good damage. Replace lamps 
which have been used over period of 3 months. 

 
 
 
1.7 Water Supply 
 

.1  Water supply, once hooked up, is available on site and will be provided for construction usage. Make 
arrangements for the use through the Departmental Representative. Provide and pay for piping, 
connections or other facilities as required to bring water to the work area(s). 

 
 
 
1.8 Heating and Ventilating 
 

.1  Supply, install and pay for costs of temporary heat and ventilation used during construction, including 
costs of installation, fuel, operation, maintenance and removal of equipment. Use of direct-fired 
heaters discharging waste products into work areas will not be permitted. 

 
.2  Provide temporary heat and ventilation in enclosed areas as required to: 

.1  Facilitate progress of work. 

.2  Protect work and products against dampness and cold. 

.3  Prevent moisture condensation on surfaces. 

.4  Provide ambient temperatures and humidity levels for storage, installation and curing of 
materials. 

.5  Provide adequate ventilation to meet health regulations for safe working environment. 
 

.3  Maintain minimum temperature of 10 degrees C, or higher where specified, as soon as finishing work 
is commenced and maintain until acceptance of structure by Departmental Representative. 
.1  Maintain ambient temperature and humidity levels as required for comfort of office personnel. 

 
.4  Ventilating: 



Administration Building HVAC Upgrades 
Terra Nova National Park, NL 

Proj. No.:  2016-05 
Issued November 20, 2018                 Section 01 50 00 – Temporary Facilities  Page 3 of 4 
 

 

.1  Prevent accumulations of dust, fumes, mists, vapours or gases in areas occupied during 
construction. 
.2  Provide local exhaust ventilation to prevent harmful accumulation of hazardous substances 

into atmosphere of occupied areas. 
.3  Dispose of exhaust materials in manner that will not result in harmful exposure to persons. 
.4  Ventilate storage spaces containing hazardous or volatile materials. 
.5  Ventilate temporary sanitary facilities. 
.6  Continue operation of ventilation and exhaust system for time after cessation of work process 

to assure removal of harmful contaminants. 
 

.5  Maintain strict supervision of operation of temporary heating and ventilating equipment to: 
.1  Conform with applicable codes and standards. 
.2  Enforce safe practices. 
.3  Prevent abuse of services. 
.4  Prevent damage to finishes. 
.5  Vent direct-fired combustion units to outside. 

 
.6  Submit tenders assuming new equipment and systems cannot be used for temporary heating and 

ventilating. 
 

.7  After award of Contract, Departmental Representative may permit use of permanent system providing 
agreement can be reached on: 
.1  Conditions of use, special equipment, protection and maintenance. 
.2  Saving on Contract price. 
.3  Provisions relating to warranties on equipment. 
 
 
 

1.9 Construction Sign and Notices 
 

.1  Upon request by Departmental Representative, erect a self supporting project sign in location 
indicated. 

 
.2  Departmental Representative will provide a vinyl sign facing for installation by Contractor on sign 

framework. 
 

.3  Sign frame to be plywood face of approximately 1200 x 2400 mm in size complete with required wood 
framing at 400 mm o.c and support posts. 

 
.4  Install sign plumb and level in neat wood framework and securely anchor in ground by posts to 

withstand wind pressure of 160 km/h. 
 

.5  Contractor or subcontractor advertisement signboards are not permitted on site. 
 

.6  Safety and Instruction Signs and Notices: 
.1  Signs and notices for safety and instruction shall be in both official languages. Graphic 
symbols shall conform to Z321. 

 
.7  Maintenance and Disposal of Site Signs: 
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.1  Maintain approved signs and notices in good condition for duration of project and dispose of 
off site on completion of project or earlier if directed by Departmental Representative. 

 
 
 

1.10 Removal of Temporary Facilities 
 

.1  Remove temporary facilities from site when directed by Departmental Representative. 
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1.1 General 
 

.1  Conduct cleaning and disposal operations to comply with local ordinances and anti- pollution laws. 
 

.2  Store volatile waste in covered metal containers, and remove from premises at end of each working 
day. 

 
.3  Provide adequate ventilation during use of volatile or noxious substances. Use of building ventilation 

systems is not permitted for this purpose. 
 
 
 

1.2 Materials 
 

.1  Use only cleaning materials recommended by manufacturer of surface to be cleaned, and as 
recommended by cleaning material manufacturer. 

 
 
 

1.3 Cleaning During Construction 
 

.1  Maintain the work site and building entrances, corridors, stairwells etc...designated for use by 
construction workforce in a tidy condition, free from accumulations of waste material and debris. 
Clean areas on a daily basis. 

 
.2  Provide on-site containers or dumpstes for collection of waste materials and debris. 

 
.3  Use separate collection bins, clearly marked as to purpose, for the collection of waste and demolition 

debris intended for source separation and recycling program of Waste Management Plan specified in 
section 01 74 19. 

 
.4  Remove waste materials, and debris from site on a minimum weekly basis. 

 
.5  Schedule cleaning operations so that resulting dust, debris and other contaminants will not fall on wet, 

newly painted surfaces nor contaminate building systems. 
.6  Employ dust barriers, dividers, seal doors with tape and provide other means required, and as approved 

by Departmental Representative, to ensure dust and dirt generated by construction operations are not 
transmitted to occupied or finished areas of the building. Should dust accidentally migrate to occupied 
areas of the building, employ such means as may be necessary to immediately clean the affected 
area(s) to the satisfaction of the Departmental Representative. 

 
.7  Be responsible to immediately clean construction dust and dirt transferred by foot traffic, or by other 

means. Carryout cleaning operations, including carpet shampooing and floor washing as necessary to 
thoroughly clean all soiled surfaces. 
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1.4 Final Cleaning 
 

.1  In preparation for acceptance of the project on an interim or final certificate of completion perform 
final cleaning. 

 
.2  Remove grease, dust, dirt, stains, labels, fingerprints, marks and other foreign materials, from interior 

and exterior finished surfaces. Clean and polish surfaces including glass, mirrors, hardware, wall tile, 
stainless steel, chrome, baked enamel, plastic laminate, mechanical and electrical fixtures. 

 
.3  Replace items with broken pieces, scratches or disfigured. 

 
.4  Clean lighting reflectors, lenses, and other lighting surfaces. 

 
.5  Vacuum clean and dust building interiors, behind grilles, louvres and screens. 

 
.6  Wax, seal, shampoo or prepare floor finishes as recommended by manufacturer. 

 
.7  Inspect finishes, fitments and equipment. Ensure specified workmanship and operation. 

 
.8  Broom clean and wash exterior paved surfaces and walks; rake clean other surfaces of grounds. 

 
.9  Remove debris and surplus materials from crawl areas, roof areas and other accessible concealed 

spaces. 
 

.10  Clean equipment, and washroom fixtures to a sanitary condition. Replace filters of mechanical 
equipment. 
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1.1  Related Work 
 

.1  Environment Protection:    Section 01 35 43. 
 
 
 

1.2  General 
 

.1  Carry out work of this contract placing maximum emphasis on the areas of solid waste reduction, 
recyclability, the use of sustainable and environmentally friendly construction materials and practices 
that respond and are beneficial to the environment and to human health needs. 

 
.2  Within 14 days of contract award, prepare in writing an Environmental Protection Plan and a Waste 

Management Plan as specified below. Submit both plans to the Departmental Representative for 
review and approval. Make revisions to the plans as directed by Departmental Representative. 

 
.3  Implement both plans at start of Work. Manage and carryout all aspects of these plans for entire 

duration of Work. 
 

.4  Appoint person or persons responsible for managing, monitoring and ensuring compliance with Plans 
by subcontractors and workers. 

 
.5  Communicate the information contained in both plans and their intent to all subcontractors, suppliers 

and workers working on the construction project. Post a copy of both plans in a prominent location on 
site for viewing and review by workers. 

 
 
 

1.3 Environmental Protection Plan 
 
 .1  Prepare an Environmental Protection Plan: 

.1  Addressing the environmental responsibilities specified in the contract documents; 

.2  Identifying specific materials, products and construction practices to be used that respond to 
and have a beneficial effect on the environment and to human health needs. 

 
.2  Develop plan in collaboration with the various subcontractors, including the electrical and mechanical 

subcontractors, to ensure that full advantage is taken of environmental protection opportunities. 
 

.3  To assist in developing the plan, become familiar with Environment Canada's Environmental Choice 
Program (ECP) and the ECP standards, as they apply to this project such as those relating to items such 
as adhesives, sealants, wallboards, solvent-borne paints, products made from recycled plastics and 
papers, etc... 

 
.4  In keeping with the intent of the Environmental Protection Plan, ensure that the following materials, 

where used in this project, are used to the maximum extent possible and acknowledge their use in the 
plan: 
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.1  Paints: all paints used indoors shall be water based, low and preferably no VOC type. 

.2  Flooring adhesives: shall be water dispersion, low toxicity type. 

.3  Insulation: fibreglass insulation shall be a minimum 50% recycled. Mineral fibre shall contain 
a minimum 50% recycled fibre. Polystyrene insulations must be chlorofluorocarbon free. 

.4  Drywall: gypsum board shall be manufactured with recycled gypsum and/or newsprint. 

.5  Steel studs: shall contain a minimum 50% recycled steel. 

.6  Plywood: all interior use plywood shall be exterior grade or certified formaldehyde free. Do 
not use exterior grade formaldehyde-containing plywood. 

 
.5  Review each section of the specifications to determine what other environmental considerations have 

been specified in regards to selection of materials and installation instructions to be followed. 
 

.6  Include in the plan, a list of all anticipated volatile and solvent based products to be used (ie: adhesives, 
sealants, solvents, paints, etc...) including those recognized and listed under the Workplace Hazardous 
Materials Information System (WHMIS). 
.1  Include actual product names, purpose of use and location or time within project where it will 

be used. 
.2  Submit list to Departmental Representative prior to commencement of construction and make 

updates as work progresses including at major project milestones. 
.3  Provide copies of WHMIS product data sheets as specified in section 01 35 28 Health and 

Safety. 
 

.7  Product Installations: Note that waterborne or low volatile content adhesives, sealers, sealants and 
finish coatings quite often require installation procedures, environmental temperatures and other 
application conditions which are different from those of conventional solvent based products used in 
the past. Longer set time (grab time) or curing period are sometimes required before other work can 
continue over the freshly applied material. Warmer temperatures and other environmental conditions 
may need to be provided on site for correct application. 
.1  None of the above conditions shall influence the Contractor and subcontractors into selecting, 

less environmentally friendly materials than those specified. 
.2  Alternately, the Contractor and subcontractors shall, in their efforts to use good products and 

produce quality work, make all efforts to select materials which are considered "green" 
products containing: 
.1  The lowest amount of toxic substances content available; 
.2  Low VOC content; 
.3  Least noxious odours possible; 
.4  Core content from renewable ressources; 
.5  Considered most friendly to human health and to the environment. 

 
.3  Obtain all pertinent product data and installation instructions from manufacturers and provide 

suitable training to workers, as may be required, for any new products. 
.4  Make allowance in work schedule for longer installation periods, if so required. 
.5  Provide, by use of temporary devices as necessary, the correct temperature and environmental 

conditions as dictated by manufacturer for application of such "green" products. 
.6  Public Works and Government Services Canada shall not incur additional costs to the contract 

due to situations where Contractor must return a product which do not meet the environmental 
requirements specified for that material or for instances where special installation procedures 
or a longer time period, inherent with that product, was not anticipated by the Contractor. 
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.8  Maintain dust control features and provide continuous ventilation of construction spaces, as specified 

in Section 01500, to prevent contaminants, fumes and odours from accumulating and spreading beyond 
the construction work area and into the adjacent occupied areas of the Facility. Protect tenant 
employees, public and workers from all harmful conditions and contaminants. 

 
.9  The Environmental Protection Plan shall include, as part of the work, a scheduled "off-gassing" period 

to occur at completion of work. The off-gassing period shall last a minimum of two weeks, 
commencing only when all finish work including painting have been done and are fully completed. 
Continuous ventilation of the work space to remain in place and functional during the off-gassing 
period. 

 
.10  Once the plan has been reviewed and approved by the Departmental Representative, take the necessary 

steps to ensure its full implementation over the course of Work. 
 

.11  Submission of the Environmental Plan does not relieve Contractor's responsibilities for: 
.1  Health and safety of workers, building tenants and the general public and; 
.2  Environmental responsibilities in regards to use, storage and disposal of hazardous materials in 

accordance with governing Laws and Regulations. 
 
 
 

1.4  Solid Waste Management Plan 
 

.1  Prepare a Solid Waste Management Plan to minimize construction waste on this project. Include in 
plan the following minimum requirements to be followed on site: 

 
.1  Undertake construction practices which will minimize waste and optimize use of materials 

such as: 
.1  Use of a central cutting area to allow for easy access to off-cuts; 
.2  Use of off-cuts for blocking and bridging elsewhere. 
.3  Use of effective and strategically placed facilities on site for storage and staging of 

left-over or partially cut materials (such as gypsum board, plywood, ceiling tiles, 
insulation etc...) to allow for easy incorporation into work whenever possible avoiding 
unnecessary waste. 

 
.2  Also separate waste resulting from new materials installed, including cardboard, containers 

and other packaging into separate piles. Send for recycling or disposal in a non-mixed state 
similar to requirements specified above. 

 
.3  Establish methods whereby hazardous and toxic waste materials, and their containers, 

encountered or used as part of the work are properly handled, stored on site, removed and 
disposed of in accordance with applicable laws and regulations from authorities having 
jurisdiction. 

 
.4  Use only approved landfill sites and transfer stations for disposal of construction waste. 

 
.5  Contact the authority having jurisdiction prior to commencement of work, to determine what, 
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if any, construction waste materials have been banned from disposal in landfills and at transfer 
stations. Take appropriate action to isolate such banned materials at site of work and dispose in 
strict accordance with provincial and municipal regulations. 

 
.6  Cooperate with landfill operators' recycling program in place at their facility. Obtain and abide 

by their rules and recommendations for separation and receipt of waste at the facility. Support 
their effort of reducing landfill disposal to maximum extent possible. 

 
.2  Worker Training and supervision: 

.1  Provide adequate worker training, through meetings and demonstrations, to emphasize 
purpose and worker responsibilities in carrying out the Waste Management Plan. 

 
 
 

1.5 Disposal of Wastes 
 

.1  Burying or burning of rubbish and waste materials is prohibited. 
 

.2  Disposal of waste, volatile materials, mineral spirits, oil, or paint thinner into waterways, storm, or 
sanitary sewers is prohibited. 
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1.1 Section Includes 
 

.1  Project Record Documents as follows: 
.1  As-built drawings; 

.2  As-built specifications; 

.3  Reviewed shop drawings. 
 

.2  Operations and Maintenance data as follows: 
.1  Operations and Maintenance Manual; 
.2  Maintenance Materials; 
.3  Spare Parts; 
.4  Special Tools. 
 
 
 

1.2 Related Sections 
 

.1  Section 01 33 00 - Submittal Procedures. 
 
 
 

1.3 Project Record Documents 
 

.1  Departmental Representative will provide two white print sets of contract drawings and two copies of 
Specifications Manual specifically for "as-built" purposes. 

 
.2  Maintain at site one set of the contract drawings and specifications to record actual as-built site 

conditions. 
 

.3  Maintain up-to-date, real time record drawings and specifications in good condition and make 
available for inspection by the Departmental Representative at any time during construction. 

 
.4  As-Built Record Drawings: 

.1  Record changes in red ink on the prints. Mark only on one set of prints and at completion of 
project and prior to final inspection, neatly transfer notations to second set (also by use of red 
ink). Submit both sets to Departmental Representative. All drawings of both sets shall be 
stamped "As-Built Drawings" and be signed and dated by Contractor. 

.2  Show all modifications, substitutions and deviations from what is shown on the contract 
drawings or in specifications. 

 
.3  Record following information: 

.1  Depths of various elements of foundation in relation to first floor level. 

.2  Horizontal and vertical location of exterior underground utilities and appurtenances 
referenced to permanent surface improvements. 

.3  Horizontal and vertical location of various elements in relation to Geodetic Datum; 

.4  Location of internal utilities and appurtenances concealed in construction, referenced 
to visible and accessible features of structure; 
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.5  Field changes of dimension and detail; 

.6  Location of all capped or terminated services and utilities. 

.7  Chases for mechanical, electrical and other services; 

.8  Ceiling and floor elevations; 

.9  Reflected ceiling plan condition showing finished layout of all ceiling-mounted 
services and devices; 

.10  Plumbing, heating, air conditioning and ventilation, sprinkler and electrical service 
installation locations; all to be dimensioned and referenced to building  columns or 
load bearing walls; 

.11  All structural steel installations to be fully dimensioned; 

.12  All design elevations, sections, floor plans and details dimensioned and marked-up to 
consistently report finished installation conditions; 

.13  Any details produced in the course of the contract by the Departmental Representative 
to supplement or to change existing design drawings must also be marked-up and 
dimensioned to reflect final as-built conditions and appended to the as-built drawing 
document; 

.14  All change orders issued over the course of the contract must be documented on the 
finished as-built record documents, accurately and consistently depicting the changed 
condition as it applies to all affected drawing details. 

 
.5  As-built Specifications: legibly mark in red each item to record actual construction, including: 

.1  Manufacturer, trade name, and catalogue number of each product actually installed, 
particularly items substituted from that specified. 

.2  Changes made by Addenda and Change Orders. 

.3  Mark up both copies of specifications; stamp "as-built", sign and date similarly to drawings as 
per above clause. 

 
.6  Maintain As-built record documents current as the contract progresses. Departmental Representative 

will conduct reviews and inspections of the documents on a regular basis. Frequency of reviews will be 
subject to Departmental Representative's discretion. Failure to maintain as-builts current and complete 
to satisfaction of the Departmental Representative shall be subject to financial penalties in the form of 
progress payment reductions and holdback assessments. 

 
 
 

1.4 Reviewed Shop Drawings 
 

.1  Compile full sets of all reviewed shop drawings. Provide number of shop drawing sets equal to the 
required number of final Operations and Maintenance manuals. 

 
.2  Submit shop drawing sets at same time and as part of the contents of the Operation and Maintenance 

manuals as specified in clause 1.5.7. 
 
 
 

1.5 Operations & Maintenance Manual 
 

.1  Definition: an organized compilation of operating and maintenance data including detailed technical 
information, documents and records describing operation and maintenance of individual products or 
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systems as specified in individual sections of the specifications. 
 

.2  Manual Language: final manuals to be in English languages. 
 

.3  Number of copies required: 
.1  Submit 2 interim copies of the manual for review and inspection by Departmental 

Representative. Make revisions and additions as directed and resubmit. 
.2  Upon review and acceptance by Departmental Representative, submit 3 final copies. Initial 

copies are not to be considered as part of the final copies unless they have been fully revised 
and are identical to the final approved version. 

 
.4  Submission Date: submit complete operation and maintenance manual to Departmental Representative 

3 weeks prior to application for Final Certificate of Completion of project. 
 

.5  Binding: 
.1  Assemble, coordinate, bind and index required data into Operation and Maintenance Manual. 
.2  Use vinyl, hard covered, 3 "D" ring binders, loose leaf, sized for 215 x 280 mm paper, with 

spine pocket. 
.3  Where multiple binders are needed, correlate data into related consistent groupings. 
.4  Identify contents of each binder on spine. 
.5  Organize and divide data into sections same as 16 division numerical order of contract 

specifications and thereafter subdivided into various equipment or building systems. 
.6  Material: separate each section by use of cardboard dividers and labels. Provide tabbed fly leaf 

for each separate product or system within each section and with typed description of product 
and major component parts of equipment. 

.7  Type lists and notes. Do not hand write. 

.8  Drawings, diagrams and manufacturers' literature must be legible. Provide with reinforced, 
punched binder tab. Bind in with text; fold larger drawings to size of text 

 
.6  Manual Contents: 

.1  Cover sheet containing: 
.1  Date submitted. 
.2  Project title, location and project number. 
.3  Names and addresses of Contractor, and all Sub-contractors. 

.2  Table of Contents: provide full table of contents in each binder(s), clearly indicate which 
contents are in each binder. 

.3  List of maintenance materials. 

.4  List of spare parts. 

.5  List of special tools. 

.6  Original or certified copy of Warranties and Guarantees. 

.7  Copies of approvals, and certificates issued by Inspection Authorities. 

.8  Copies of reports and results from tests designated as Contractor's responsibilities. 

.9  Data on all products, equipment and systems as specified in individual sections of the 
specifications to include: 
.1  List of equipment including manufacturer's name, supplier, local source of supplies 

and service depot(s). Provide full addresses and telephone numbers. 
.2  Nameplate information including equipment number, make, size, capacity, model 

number and serial number. 
.3  Parts list. 
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.4  Installation details. 

.5  Operating instructions. 

.6  Maintenance instructions for equipment. 

.7  Maintenance instructions for finishes. 
 

.7  Shop drawings: 
.1  Bind separately one complete set of reviewed shop drawings and product data for each 

operations and maintenance manual required. 
.2  Bind the shop drawings in a manner such that they correspond with the specification section 

they relate to. 
 

.8  Equipment and Systems Data: the following list indicates the type of data and extent of information 
required to be included for each item of equipment and for each system: 
.1  Description of unit or system, and component parts. Give function, normal operation 

characteristics, and limiting conditions. Include performance curves, with engineering data 
and tests, and complete nomenclature and commercial number of replaceable parts. 

.2  Panel board circuit directories: provide electrical service characteristics, controls, and 
communications. 

.3  Include installed colour coded wiring diagrams. 

.4  Operating Procedures: include start-up, break-in, and routine normal operating instructions 
and sequences. Include regulation, control, stopping, shut-down, and emergency instructions. 
Include summer, winter, and any special operating instructions. 

.5  Maintenance Requirements: include routine procedures and guide for trouble-shooting; 
disassembly, repair, and reassembly instructions; and alignment, adjusting, balancing, and 
checking instructions. 

.6  Servicing and lubrication schedule, and list of lubricants required. 

.7  Manufacturer's printed operation and maintenance instructions. 

.8  Sequence of operation by controls manufacturer. 

.9  Provide original manufacturer's parts list, illustrations, assembly drawings, and diagrams 
required for maintenance. 

.10  Provide installed control diagrams by controls manufacturer. 

.11  Provide Contractor's coordination drawings, with installed colour coded piping diagrams. 

.12  Provide charts of valve tag numbers, with location and function of each valve, keyed to flow 
and control diagrams. 

.13  Provide list of original manufacturer's spare parts, current prices, and recommended quantities 
to be maintained in storage. 

.14  Include test and balancing reports. 

.15  Additional requirements as specified in individual specification sections. 
 

.9  Materials and Finishes Maintenance Data: 
.1  Building Products, Applied Materials, and Finishes: include product data, with catalogue 

number, size, composition, and colour and texture designations. Provide information for 
re-ordering custom manufactured products. 

.2  Instructions for cleaning agents and methods, precautions against detrimental agents and 
methods, and recommended schedule for cleaning and maintenance. 

.3  Moisture-protection and Weather-exposed Products: include manufacturer's recommendations 
for cleaning agents and methods, precautions against detrimental agents and methods, and 
recommended schedule for cleaning and maintenance. 

.4  Additional Requirements: as specified in individual specifications sections. 
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1.6  Maintenance Materials 
 

.1  Provide maintenance and extra materials, in quantities specified in individual specification sections. 
 

.2  Provide items of same manufacture and quality as items in Work. 
 

.3  Clearly mark on container or packaging information as to content, quantity, colour, room number, 
system or area as applicable where item is used. 

 
.4  Deliver to site. Store in location as directed by Departmental Representative. 

 
.5  Receive and catalogue all items. Prepare inventory list. 

 
.6  Submit copy of inventory list to Departmental Representative. Include approved listings in Operations 

and Maintenance Manual. 
 
 
 

1.7  Spare Parts 
 

.1  Provide spare parts, in quantities specified in individual specification sections. 
 

.2  Provide items of same manufacture and quality as items in Work. 
 

.3  Deliver to site. Store in location as directed by Departmental Representative. 
 

.4  Receive and catalogue all items. Prepare inventory list indicating the following: 
.1  Part number. 
.2  Identification of equipment or system for which parts are applicable. 
.3  Installation instructions as applicable. 
.4  Name, address and telephone number of nearest supplier. 

 
.5  Submit copy of inventory list to Departmental Representative. Include approved listings in Operations 

and Maintenance Manual. 
 
 
 

1.8  Special Tools 
 

.1  Provide special tools, in quantities specified in individual specification section. 
 

.2  Provide items with tags identifying their associated function and for which equipment or system 
required. 

 
.3  Provide instructions on intended use of tool. 
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.4  Deliver to site. Store in location as directed by Departmental Representative. 

 
.5  Receive and catalogue all items. Prepare inventory list. 

 
.6  Submit copy of inventory list to Departmental Representative. Include approved listings in Operations 

and Maintenance Manual. 
 
 
 

1.9   Storage, Handling and Protection 
 

.1  Store spare parts, maintenance materials, and special tools in manner to prevent damage or 
deterioration. 

 
.2  Store in original and undamaged condition with manufacturer's seal and labels intact. 

 
.3  Clearly mark on each container or packaging, as to content and quantity. 

 
.4  Store components subject to damage from weather in weatherproof enclosures. 

 
.5  Store paints and freezable materials in a heated and ventilated room. 

 
.6  Remove and replace products damaged during handling or delivery to satisfaction of Departmental 

Representative. 
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PART 1 GENERAL 

1.1 SECTIONS INCLUDES 

.1 Methods and procedures for demolishing, salvaging, recycling and removing sitework 
items designated to be removed in whole or in part, and for backfilling resulting trenches 
and excavations. 

1.2 RELATED SECTIONS 

.1 Section 01 33 00 – Submittal Procedures 

.2 Section 01 35 28 - Health and Safety Requirements 

.3 Section 01 35 43 - Environmental Procedures 

1.3 SUBMITTALS 

.1 Shop drawings 

.1 Submit for approval drawings, diagrams or details showing sequence of 
demolition work and supporting structures and underpinning, where required by 
authorities having jurisdiction. 

.2 Submit drawings stamped and signed by qualified professional engineer licensed 
in Province of Newfoundland and Labrador, Canada. 

.2 Hazardous Materials: provide description of Hazardous Materials and Notification of 
Filing with proper authorities prior to beginning of Work as required. 

.3 Submit plan indicating: 

.1 Descriptions of and anticipated quantities of materials to be salvaged, reused, 
recycled and landfilled. 

.2 Schedule of selective demolition. 

.3 Number and location of dumpsters. 

.4 Anticipated frequency of tippage. 

.4 Submit copies of certified weigh bills, bills of landing from authorized disposal sites and 
reuse and recycling facilities for material removed from upon request from Engineer. 

1.4 QUALITY ASSURANCE 

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

.1 Verify project requirements. 

.2 Review installation and substrate conditions. 

.3 Co-ordination with building subtrades. 
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.2 Arrange for site visit with Engineer to examine existing site conditions adjacent to 
demolition work, prior to start of Work. 

.3 Hold project meetings every month. 

.1 Ensure key personnel, site supervisor, project manager, subcontractor 
representatives attend. 

1.5 DELIVERY, STORAGE AND HANDLING 

.1 Protect existing items designated to remain and items designated for salvage. In event of 
damage to such items, immediately replace or make repairs to approval of Engineer and 
at no cost to Engineer. 

.2 Remove and store materials to be salvaged, in manner to prevent damage. 

.3 Store and protect in accordance with requirements for maximum preservation of material. 

1.6 SITE CONDITIONS 

.1 In all circumstances ensure that demolition work does not adversely affect adjacent water 
courses groundwater and wildlife, or contribute to excess air and noise pollution. 

.2 Do not dispose, of waste or volatile materials such as mineral spirits, oil, petroleum based 
lubricants, or toxic cleaning solutions into watercourses, storm or sanitary sewers.  
Ensure proper disposal procedures are maintained throughout project. 

.3 Do not pump water containing suspended materials into watercourses, storm or sanitary 
sewers, or onto adjacent properties. 

.4 Control disposal or runoff of water containing suspended materials or other harmful 
substances in accordance with local authorities. 

.5 Protect trees, plants and foliage on site and adjacent properties where indicated. 

1.7 EXISTING CONDITIONS 

.1 Prior to start of any demolition work remove contaminated or hazardous materials as 
defined by authorities having jurisdiction from site and dispose of at designated disposal 
facilities 

1.8 SCHEDULING 

.1 Employ necessary means to meet project time lines without compromising specified 
minimum rates of material diversion. 

.2 Notify Engineer in writing when unforeseen delays occur. 



Administration Building HVAC Upgrades 
Terra Nova National Park, NL 

Proj. No.:  2016-05 
Issued November 20, 2018 Section 02 41 13 - Selective Site Demolition Page 3 of 4 
 

  

PART 2 PRODUCTS (NOT APPLICABLE) 

PART 3 EXECUTION 

3.1 PREPARATION 

.1 Inspect site with Engineer and verify extent and location of items designated for removal, 
disposal, alternative disposal, recycling, salvage and items to remain. 

.2 Locate and protect utilities. Preserve active utilities traversing site in operating condition. 

.3 Notify and obtain approval of utility companies before starting demolition. 

3.2 REMOVAL OPERATIONS 

.1 Remove items as indicated. 

.2 Do not disturb items designated to remain in place. 

.3 Removal of Pavements, Curbs and Gutters 

.1 Square up adjacent surfaces to remain in place by saw cutting or other method 
approved by Engineer. 

.2 Protect adjacent joints and load transfer devices. 

.3 Protect underlying and adjacent granular material. 

.4 When removing asphalt pavement for subsequent incorporation into hot mix asphalt 
concrete paving, prevent contamination with base course aggregates. 

.5 When removing pipes under existing or future pavement area, excavate at least 300mm 
below pipe invert. 

.6 Decommission water wells and monitoring wells in accordance with Provincial 
guidelines and regulations. 

.7 Removal from site 

.1 Interim removal of stockpiled material will be required by Engineer, if it is 
deemed to interfere with operations of Engineer, Owner or other contractors. 

.8 Sealing 

.1 Seal pipe ends and walls of manholes or catch basins as indicated. Securely plug 
to form watertight seal. 

.9 Backfill 

.1 Backfill in areas as indicated  
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3.3 RESTORATION 

.1 Restore areas and existing works outside areas of demolition to match conditions of 
adjacent, undisturbed areas. 

.2 Use soil treatments and procedures which are not harmful to health, are not injurious to 
plants, and do not endanger wildlife, adjacent water courses or ground water. 

3.4 CLEAN UP 

.1 Upon completion of work, remove debris, trim surfaces and leave work site clean.  

.2 Use cleaning solutions and procedures which are not harmful to health, are not injurious 
to plants, and do not endanger wildlife, adjacent water courses or ground water. 

END OF SECTION  
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

.1 Methods and procedures for demolition of structures, parts of structures, basements and 
foundation walls and includes abandonment and removal of septic tanks and tanks 
containing petroleum products. 

1.2 RELATED SECTIONS 

.1 Section 01 11 00 – Summary of Work 

.2 Section 01 35 28 - Health and Safety Requirements 

1.3 REFERENCES 

.1 Canadian Standards Association (CSA). 

.1 CSA S350, Code of Practice for Safety in Demolition of Structures 

1.4 QUALITY ASSURANCE 

.1 Prior to start of Work arrange for site visit with Engineer to examine existing site 
conditions adjacent to demolition work 

.2 Hold project meetings every month. 

.3 Ensure key personnel, site supervisor, project manager, subcontractor representatives, 
attend. 

1.5 EXISTING CONDITIONS 

.1 Should material resembling spray or trowel applied asbestos or any other designated 
substance be encountered in course of demolition, stop work, take preventative measures, 
and notify Engineer immediately. Do not proceed until written instructions have been 
received. 

.2 Structures to be demolished to be based on their condition on date that tender is accepted. 

.3 Salvage items as identified by Engineer. Remove, protect and store salvaged items as 
directed by Engineer. Deliver to Owner as directed. 

1.6 DEMOLITION DRAWINGS 

.1 Where required by authorities having jurisdiction, submit for approval drawings, 
diagrams or details showing sequence of demolition work and supporting structures and 
underpinning. 
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.2 Submit drawings stamped and signed by qualified professional engineer licensed in 
Province of Newfoundland and Labrador, Canada.  

1.7 ENVIRONMENTAL PROTECTION 

.1 Ensure work is done in accordance with Section 01 35 43 – Environmental Procedures. 

.2 Prevent movement, settlement or damage of adjacent structures, services, walks, paving, 
trees, landscaping, adjacent grades parts of existing building to remain. 

.3 Support affected structures and, if safety of structure being demolished or adjacent 
structures or services appears to be endangered cease operations and notify Engineer. 

.4 Prevent debris from blocking surface drainage system, elevators, mechanical and 
electrical systems which must remain in operation. 

.5 Ensure that demolition work does not adversely affect adjacent watercourses, 
groundwater and wildlife, or contribute to excess air and noise pollution. 

.6 Fires and burning of waste or materials is not permitted on site. 

.7 Do not bury waste or materials on site. 

.8 Do not dispose of waste or volatile materials such as mineral spirits, oil, petroleum based 
lubricants, or toxic cleaning solutions into watercourses, storm or sanitary sewers. Ensure 
proper disposal procedures are maintained throughout project. 

.9 Do not pump water containing suspended materials into watercourses, storm or sanitary 
sewers, or onto adjacent properties. 

.10 Control disposal or runoff of water containing suspended materials or other harmful 
substances in accordance with local authorities’ requirements. 

.11 Protect trees, plants and foliage on site and adjacent properties where indicated. 

.12 Prevent extraneous materials from contaminating air beyond application area, by 
providing temporary enclosures during demolition work. 

.13 Cover or wet down dry materials and waste to prevent blowing dust and debris. Control 
dust on all temporary roads. 

1.8 SCHEDULING 

.1 Ensure project time lines are met without compromising specified minimum rates of 
material diversion. Notify Engineer in writing of delays. 

PART 2 PRODUCTS (NOT APPLICABLE) 
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PART 3 EXECUTION 

3.1 PREPARATION 

.1 Do work in accordance with 01 35 29.06 – Health and Safety Requirements.  

.2 Disconnect electrical and telephone service lines entering buildings to be demolished. 
Post warning signs on electrical lines and equipment which must remain energized to 
serve other properties during period of demolition.  

.3 Disconnect and cap designated mechanical services.  

.1 Sewer and water lines: remove to property line. 

.2 Other underground services: remove and dispose of as directed by Engineer. 

.4 Do not disrupt active or energized utilities designated to remain undisturbed. 

.5 Remove rodent and vermin as required by Engineer.  

3.2 SAFETY CODE 

.1 Do demolition work in accordance with Section 01 56 00 – Temporary Barriers and 
Enclosures. 

.2 Blasting operations not permitted during demolition. 

3.3 DEMOLITION 

.1 Demolish foundation walls to minimum of 300mm below finished grade. 

.2 Demolish foundation walls and footings, and concrete floors below or on grade. 

.3 Break 100mm holes per 10m² area in concrete slabs which are not to be removed, to 
prevent accumulation of water. Keep floor drains open if permanent drainage still 
connected. 

.4 Pieces of concrete and masonry not larger that 200 mm broken from demolition work 
may be used as backfill in open basements on excavations provided voids are filled. Keep 
demolition fill 300 mm below finished grade level. Do not backfill basement areas until 
inspected by Engineer. 

.5 Remove existing equipment, services, and obstacles where required for refinishing or 
making good of existing surfaces, and replace as work progresses. 

.6 At end of each day's work, leave Work in safe and stable condition. Protect interiors of 
parts not to be demolished from exterior elements at all times. 

.7 Demolish to minimize dusting. Keep materials wetted as directed by Engineer. 

.8 Remove structural framing. 
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.9 Contain all fibrous materials (e.g. Insulation) to minimize release of airborne fiber while 
being transported to waste disposal site or alternative disposal location. 

.10 Only dispose of material specified by selected alternative disposal option as directed by 
Engineer. 

.11 Ensure that these materials will not be disposed of in landfill or waste stream destined for 
landfill. 

.12 Remove and dispose of demolished materials except where noted otherwise and in 
accordance with authorities having jurisdiction. 

.13 Environmental: 

.1 Remove contaminated or dangerous materials as defined by authorities having 
jurisdiction, relating to environmental protection, from site and dispose of in 
safe manner to minimized danger at site or during disposal. 

.2 Septic Tanks: 

.1 Pump out buried septic tanks, left in place. Fill with sand. 

.2 Remove tanks within area of new construction or under paved areas and 
slabs. 

.14 Prior to the start of any demolition work remove contaminated or hazardous materials as 
defined by authorities having jurisdiction, from site and dispose of at designated disposal 
facilities. 

.15 Prior to the start of any demolition work remove underground storage tanks and piping as 
directed. 

.16 Use natural lighting to work by wherever possible. Shut off all lighting except those 
required for security purposes at the end of each day. 

3.4 STOCKPILING 

.1 Stockpile materials in a location as directed by Engineer. 

.2 Designate appropriate security resources/measures to prevent vandalism, damage and 
theft. 

.3 Separate from general waste stream each of the following materials. Stockpile materials 
in neat and orderly fashion in location and as directed by Engineer for alternate disposal. 
Stockpile materials in accordance with applicable fire regulations. 

.1 Glass fiber ceiling tiles. 

.2 Wood fiber ceiling tiles. 

.3 Power source poles deemed unfit for reuse by Engineer. 

.4 Wiring and conduit. 

.5 Outlets/Switches 
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.6 Floor receptacles. 

.7 Metal duct work, baffles, HVAC equipment. 

.8 Demountable partitions. 

.9 Drapes. 

.10 Tracks and blinds. 

.11 Insulation batts. 

.12 Miscellaneous metals. 

.13 Carpet. 

.4 Supply separate, clearly-marked disposal bins for all categories of waste material. Do not 
remove bins from site until inspected and approved by Engineer. 

.5 Provide collection areas for collection of miscellaneous metals in the area of demolition. 

3.5 REMOVAL FROM SITE 

.1 Notify Engineer in writing of any materials identified as not suitable for alternate 
disposal. Provide reasons prior to approval for disposal. 

.2 Dispose of materials as directed by Engineer.  

.3 Remove stockpiled material as directed by Engineer when it interferes with operations of 
project construction. 

.4 Remove stockpiles of like materials by an alternate disposal option once collection of 
materials is complete. 

.5 Transport material designated for alternate disposal in accordance with applicable 
regulations. 

.6 Dispose of materials not designated for alternate disposal in accordance with applicable 
regulations. 

3.6 REPORTING 

.1 Record off-site removal of debris and materials and provide following information 
regarding removed materials to Engineer within 24 hours. 

.1 Time and date of Removal 

.2 Description of Material 

.3 Weight and Quantity of Materials. 

.4 Breakdown of reuse, recycling and landfill quantities. 

.5 End Demolition of Materials. 
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3.7 COORDINATION 

.1 Coordinate alternative disposal activities with Engineer’s on site waste diversion 
representative. 

END OF SECTION 
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PART 1 GENERAL 

1.1 RELATED WORK 

.1 Division 1 - General Requirements. 

.2 Comply with Asbestos Abatement Regulations, Latest Edition. 

1.2 SECTION INCLUDES 

.1 Removal as specified of all spray or trowel-applied asbestos-containing material located 
as indicated. 

.2 Encapsulation as specified of all spray or trowel-applied asbestos-containing material 
located as indicated. 

.3 Encapsulation of areas where asphaltic adhesive coating under spray or trowel-applied 
asbestos-containing material prevents complete removal of spray or trowel-applied 
asbestos-containing material. 

.4 Enclosure as specified of all spray or trowel-applied asbestos-containing material located 
as indicated. 

.5 Removal (other than defined minor amounts) of friable materials containing asbestos. 

.6 Use of power tools that are fitted with dust collectors equipped with a HEPA filter to cut, 
shape, grind, drill, scrape, or abrade manufactured products containing asbestos. 

.7 Cleaning, maintaining, or removal of air-handling equipment in buildings where sprayed 
fireproofing materials containing asbestos have been applied. 

1.3 REFERENCES 

.1 Codes and standards referenced in this section refer to the latest edition thereof. 

.2 Canadian General Standards Board (CGSB) 

.1 CAN/CGSB-1.205, Sealer for Application to Asbestos-Fibre-Releasing 
Materials. 

1.4 DEFINITIONS 

.1 HEPA vacuum: High Efficiency Particulate Air filtered vacuum equipment with a filter 
system capable of collecting and retaining fibres greater than 0.3 microns in any direction 
at 99.97% efficiency. 

.2 Amended Water: Water with a non-ionic surfactant wetting agent added to reduce water 
tension to allow wetting of fibres. 
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.3 Asbestos-Containing Materials (ACMs): Materials identified under Existing Conditions 
(Article 1.7), including fallen materials and settled dust. 

.4 Asbestos Work Area: Area where actual removal, sealing and enclosure of spray or 
trowel-applied asbestos-containing materials takes place. 

.5 Authorized Visitors: Building Owner, Asbestos Abatement Consultant or designated 
representative , and persons representing regulatory agencies. 

.6 Friable Material: Material that when dry can be crumbled, pulverized or powdered by 
hand pressure and includes such material that is crumbled, pulverized or powdered. 

.7 Occupied Area: Any area of the building or work site that is outside the Asbestos Work 
Area. 

.8 Polyethylene sheeting sealed with tape: Polyethylene sheeting of type and thickness 
specified sealed with tape along all edges, around penetrating objects, over cuts and tears, 
and elsewhere as required to provide a continuous polyethylene membrane to protect 
underlying surfaces from water damage or damage by sealants, and to prevent escape of 
asbestos fibres through the sheeting into a clean area. 

.9 Glove Bag: Prefabricated glove bag as follows: 

.1 Minimum thickness 0.25 mm (10 mil) polyvinyl-chloride bag.  

.2 Integral 0.25 mm (10 mil) thick polyvinyl-chloride gloves and elastic ports. 

.3 Equipped with reversible double-pull double throw zipper on top. 

.4 Straps for sealing ends around pipe. 

.5 Must incorporate internal closure strip if it is to be moved or used in more than 
one specific location. 

.10 DOP Test: A testing method used to determine the integrity of the Negative Pressure unit 
using dioctyl phthalate (DOP) HEPA-filter leak test. 

.11 Sprayer: Garden reservoir type sprayer or airless spray equipment capable of producing a 
mist or fine spray. Must be appropriate capacity for scope of work. 

.12 Negative pressure: A system that extracts air directly from work area, filters such 
extracted air through a High Efficiency Particulate Air filtering system, and discharges 
this air directly outside work area to exterior of building. This system shall maintain a 
minimum pressure differential of 5 Pa relative to adjacent areas outside of work areas, be 
equipped with an alarm to warn of system breakdown, and be equipped with an 
instrument to continuously monitor and automatically record pressure differences. 

.13 Airlock: A system for permitting ingress or egress without permitting air movement 
between a contaminated area and an uncontaminated area, typically consisting of two 
curtained doorways at least 2 m apart. 
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.14 Curtained doorway: An arrangement of closures to allow ingress and egress from one 
room to another while permitting minimal air movement between rooms, typically 
constructed as follows: Place two overlapping sheets of polyethylene over an existing or 
temporarily framed doorway, secure each along the top of the doorway, secure the 
vertical edge of one sheet along one vertical side of the doorway, and secure the vertical 
edge of the other sheet along the opposite vertical side of the doorway. Reinforce free 
edges of polyethylene with duct tape and weight the bottom edge to ensure proper 
closing. Each polyethylene sheet shall overlap openings not less than 1.5 m on each side. 

.15 Competent person: in relation to specific work, means a worker who: 

.1 Is qualified because of knowledge, training and experience to perform the work. 

.2 Is familiar with the provincial and federal laws and with the provisions of the 
regulations that apply to the work. 

.3 Has knowledge of all potential or actual danger to health or safety in the work.  

.16 Non-Friable Material: material that when dry cannot be crumbled, pulverized or 
powdered by hand pressure.  

1.5 SUBMITTALS 

.1 Before commencing work: 

.1 Obtain from the appropriate agency and submit to Owner’s Representative all 
necessary permits for transportation and disposal of asbestos waste. Ensure that 
dump operator is fully aware of hazardous nature of material being dumped, and 
proper methods of disposal. Submit proof satisfactory to Owner’s Representative 
that suitable arrangements have been made to receive and properly dispose of 
asbestos waste. 

.2 Submit proof satisfactory to Owner’s Representative that all employees have had 
instruction on the hazards of asbestos exposure, respirator use, dress, use of 
showers, entry and exit from work areas, and all aspects of work procedures and 
protective measures. Supervisory personnel shall have attended an asbestos 
abatement course, of not less than two days duration, approved by the Owner’s 
Representative. Submit proof of attendance in the form of a certificate. Minimum 
of one Supervisor for every five workers. 

.3 Submit layout of proposed enclosures and decontamination facilities to Owner’s 
Representative for review. 

.4 Submit documentation including test results for sealer proposed for use. 

.5 Submit Provincial and/or local requirements for Notice of Project Form. 

.6 Submit proof of Contractor’s Asbestos Liability Insurance. 

.7 Submit proof satisfactory to the Owner’s Representative that all employees have 
respirator fitting and testing. Workers must be fit-tested with the respirator that is 
personally issued. 

.8 Submit Workplace Health, Safety and Compensation Commission status and 
transcription of insurance. 
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.9 Submit documentation including test results, fire and flammability data, and 
Material Safety Data Sheets for chemicals or materials including but not limited 
to the following: 

.1 encapsulants; 

.2 amended water; 

.3 slow-drying sealer. 

1.6 REGULATORY REQUIREMENTS 

.1 Comply with Federal, Provincial, and local requirements pertaining to asbestos, provided 
that in case of conflict among those requirements or with these specifications the more 
stringent requirement applies. Comply with regulations in effect at the time the work is 
performed. 

.2 Follow Newfoundland Regulation of the Occupation Health and Safety Act, Asbestos 
Abatement Regulations, Latest Edition. All work as defined under this section must be 
completed by a “Qualified Asbestos Abatement Contractor” (registered with the 
Government of Newfoundland and Labrador) 

.3 Follow regulations for the transport of asbestos waste, specifically the Transportation of 
Dangerous Goods Act, latest edition. 

.4 Follow regulations for the disposal of asbestos waste, specifically Waste Management 
Regulations and Waste Material Disposal Areas Regulations. 

1.7 EXISTING CONDITIONS 

.1 Prior to commencing of work, verify with Owner’s Representative, and review whether 
an asbestos audit and/or Asbestos Management Plan are in place for the building. 

.2 Information contained in audits and plans are for general information only and are not 
necessarily representative of all asbestos containing materials covered within the scope of 
this project. 

.3 Notify Owner’s Representative of materials believed to contain asbestos encountered 
during the execution of work that is not contained in the audits and plans. Do not disturb 
such materials until instructed by Owner’s Representative. 

1.8 INSTRUCTION AND TRAINING 

.1 Before commencing work, provide to the Owner’s Representative satisfactory proof that 
every worker has had instruction and training in the hazards of asbestos exposure, in 
personal hygiene including dress and showers, in entry and exit from the Asbestos Work 
Area, in all aspects of work procedures including glove bag procedures, and in the use, 
cleaning, and disposal of respirators and protective clothing. 

.2 Instruction and training related to respirators includes, at a minimum:  

.1 Proper fitting of the equipment. 
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.2 Inspection and maintenance of the equipment. 

.3 Disinfecting of the equipment. 

.4 Limitations of the equipment. 

.3 Instruction and training must be provided by a competent, qualified person. 

.4 Supervisory personnel to complete required training. 

1.9 WORKER PROTECTION 

.1 Protective equipment and clothing to be worn by workers while in the Asbestos Work 
Area includes: 

.1 Respirator equipped with HEPA filter cartridges, personally issued to the worker 
and marked as to efficiency and purpose, and acceptable to the Provincial 
Authority having jurisdiction as suitable for the type of asbestos and the level of 
asbestos exposure in the Asbestos Work Area. If disposable type filters are used, 
provide sufficient filters so that workers can install new filters following disposal 
of used filters and before re-entering contaminated areas. 

.2 Disposable-type protective clothing that does not readily retain or permit 
penetration of asbestos fibres, consisting of full-body covering including head 
covering with snug-fitting cuffs at wrists, ankles, and neck. 

.2 Each worker shall: 

.1 Remove street clothes in clean change room and put on respirator with new filters 
or reusable filters that have been tested as satisfactory, clean coveralls and head 
covers before entering Equipment and Access Rooms or Asbestos Work Area . 
All street clothes, uncontaminated footwear, towels, and similar uncontaminated 
articles shall be stored in clean change room. 

.2 Remove gross contamination from clothing before leaving work area then 
proceed to Equipment and Access Room. Place contaminated worksuits in 
receptacles for disposal with other asbestos - contaminated materials Clean 
outside of respirator with soap and water. Remove respirator; remove filters and 
wet them and dispose of filters in the container provided for the purpose; and 
wash and rinse the inside of the respirator. When not in use in the work area, 
store work footwear in Equipment and Access Room. Upon completion of 
asbestos abatement, dispose of footwear as contaminated waste or clean 
thoroughly inside and out using soap and water before removing from work area 
or from Equipment and Access Room. 

.3 Provide facilities for washing and/or showering when leaving Asbestos Work 
Area, which shall be used by every worker. Hot and cold water supply is to be 
provided in such a manner to allow workers to adjust water temperature during 
decontamination. 

.4 Enter the unloading room from outside dressed in clean coveralls to remove 
waste containers and equipment from the Holding Room of the Container and 
Equipment Decontamination Enclosure system. No worker shall use this system 
as a means to leave or enter the work area. 
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.3 Workers shall not eat, drink, smoke or chew gum or tobacco at the work site except in 
established clean room. 

.4 Workers shall be fully protected with respirators and protective clothing during 
preparation of system of enclosures prior to commencing actual asbestos abatement. 

.5 Provide and post in Clean Change Room and in Equipment and Access Room the 
procedures described in 1.9 of this section, in both official languages. 

.6 Ensure that no person required to enter an Asbestos Work Area has facial hair that affects 
the seal between the respirator and the face. 

1.10 VISITOR PROTECTION 

.1 Provide protective clothing and approved respirators to Authorized Visitors to work 
areas. 

.2 Instruct Authorized Visitors in the use of protective clothing and respirators. 

.3 Instruct Authorized Visitors in proper procedures to be followed in entering into and 
exiting from work areas. 

1.11 NOTIFICATION 

.1 Not later than ten (10) working days before commencing work on this project notify the 
Occupational Health and Safety Division in writing as per Regulation 194/91, Section 34 
Sub-Section (7). Provide telephone notification immediately prior to start of work. 

.2 Notify Sanitary Landfill site. 

.3 Inform all sub-trades of the presence of friable asbestos-containing materials identified in 
the Existing Conditions. 

.4 Submit to the Owner’s Representative a copy of all notifications prior to the start of 
work. 

PART 2 PRODUCTS 

2.1 MATERIALS 

.1 All materials and equipment brought to work site must be in good condition and free of 
asbestos, asbestos debris, and fibrous materials. Disposable items must be of new 
materials only. 

.2 Polyethylene: Minimum 0.15 mm thick unless otherwise specified; in sheet size to 
minimize joints. 
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.3 Tape: Fibreglass reinforced duct tape suitable for sealing polyethylene under both dry 
conditions and wet conditions using amended water. 

.4 Wetting agent: 50% polyoxyethylene ester and 50% polyoxyethylene ether, or other 
material approved by Owner’s Representative, mixed with water in a concentration to 
provide adequate penetration and wetting of asbestos-containing material. 

.5 Asbestos waste containers: Metal or fibre - type acceptable to dump operator with tightly 
fitting covers and 0.15 mm minimum thickness sealable polyethylene liners. Labelling 
requirements: Affix a pre-printed cautionary asbestos warning, in both official languages, 
that is clearly visible when ready for removal to disposal site. 

.6 Encapsulants : Type 2 surface film forming type Class A water based conforming to 
CAN/CGSB-1.205, ULC listed. 

.7 Glove bag: Acceptable materials include safe-T-strip products in configuration suitable 
for work, or alternative material approved by addendum during the tendering period in 
accordance with the Instructions to Tenderers. Glove bags intended for use in more than 
one location must be equipped with a reversible, double-pull, double-throw zipper on the 
top and at approximately the mid-section of the bag. 

.8 Slow drying sealer: non-staining, clear, water - dispersible type that remains tacky on 
surface for at least 8 hours and designed for the purpose of trapping residual asbestos 
fibres. Sealer shall have flame spread and smoke developed rating less than 50  

PART 3 EXECUTION 

3.1 PREPARATION 

.1 Work Areas: 

.1 Shut off and isolate air handling and ventilation systems to prevent fibre 
dispersal to other areas of the building during work phase. Conduct smoke tests 
to ensure that duct work is airtight. Active return air ducts within the Asbestos 
Work Area shall have all joints and seams rigid seal and caulked.  

.2 Clean proposed work area using, where practicable, HEPA vacuum cleaning 
equipment. If not practicable, use a wet cleaning method. Do not use methods 
that raise dust, such as dry sweeping, or vacuuming using other than HEPA 
vacuum equipment. 

.3 Put negative pressure system in operation and operate continuously from the time 
the first polyethylene is installed to seal openings until final completion of the 
work including final cleanup. Provide continuous monitoring of pressure 
difference using an automatic recording instrument. 

.4 Seal off all openings such as corridors, doorways, windows, skylights, ducts, 
grilles, and diffusers, with polyethylene sheeting sealed with tape. 
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.5 Cover floor and wall surfaces with polyethylene sheeting sealed with tape. Cover 
floors first so that polyethylene extends at least 300 mm up walls then cover 
walls to overlap floor sheeting. 

.6 Build airlocks at all entrances to and exits from work area so that work area is 
always closed off by one curtained doorway when workers enter or exit. 

.7 At each access to work areas install warning signs in both official languages in 
upper case "Helvetica Medium" letters reading as follows where the number in 
parentheses indicates the font size to be used : "CAUTION ASBESTOS 
HAZARD AREA (25 mm) NO UNAUTHORIZED ENTRY (19 mm) WEAR 
ASSIGNED PROTECTIVE EQUIPMENT (19 mm) BREATHING ASBESTOS 
DUST MAY CAUSE SERIOUS BODILY HARM (7 mm)". 

.8 After work area isolation , remove heating, ventilating, and air conditioning 
filters, pack in sealed plastic bags 0.15 mm minimum thick and treat as 
contaminated asbestos waste. Remove ceiling - mounted objects such as lights, 
partitions, other fixtures not previously sealed off, and other objects that interfere 
with asbestos removal, as directed by Owner’s Representative. Use localized 
water spraying during fixture removal to reduce fibre dispersal. 

.9 Maintain emergency and fire exits from work area, or establish alternative exits 
satisfactory to Provincial Fire Commissioner. 

.10 Where application of water is required for wetting asbestos-containing materials, 
shut off electrical power, provide 24 volt safety lighting and ground fault 
interrupter circuits on power source for electrical tools, in accordance with 
applicable CSA Standard. Ensure safe installation of electrical lines and 
equipment. 

.11 After preparation of work area and Decontamination Enclosure Systems remove 
plaster ceilings, including lath, furring, channels, hangers, wires, clips, and 
dispose of as contaminated waste in specified containers. Spray ceiling debris 
and immediate work area with amended water (see definition in Section 1.4.2) to 
reduce dust, as work progresses. 

.2 Worker Decontamination Enclosure System: 

.1 Worker Decontamination Enclosure System shall comprise an Equipment and 
Access Room, a Wash Area Room, and a Clean Room, as follows: 

.1 Equipment and Access Room: Build an Equipment and Access Room 
between Wash Area Room and work area, with two curtained doorways, 
one to the Wash Area Room and one to work area . Install portable toilet, 
waste receptor, and storage facilities for workers' shoes and any 
protective clothing to be reworn in work area. The Equipment and 
Access Room shall be large enough to accommodate specified facilities, 
any other equipment needed, and at least one worker allowing him /her 
sufficient space to undress comfortably. 

.2 Wash Area Room: Build a Wash Area Room between the Clean Room 
and Equipment and Access Room, with two curtained doorways, one to 
the Clean Room and one to Equipment and Access Room. Provide a 
constant supply of hot and cold or warm water. Provide piping and 
connect to water sources and drains. Pump waste water through a 5 



Administration Building HVAC Upgrades 
Terra Nova National Park, NL 

Proj. No.:  2016-05 
Issued November 20, 2018 Section 02 82 00.02 - Asbestos Abatement Page 9 of 13 
 

  

micrometre filter system acceptable to Owner’s Representative before 
directing into drains. Provide soap, clean towels , and appropriate 
containers for disposal of used respirator filters. 

.3 Clean Room: Build a Clean Room between the Wash Area Room and 
clean areas outside of enclosures, with two curtained doorways, one to 
outside of enclosures and one to Wash Area Room. Provide lockers or 
hangers and hooks for workers‘ street clothes and personal belongings. 
Provide storage for clean protective clothing and respiratory equipment. 
Install a mirror to permit workers to fit respiratory equipment properly. 

.3 Container and Equipment Decontamination Enclosure System: 

.1 Container and Equipment Decontamination Enclosure System consists of a 
Staging Area within the work area, a Holding Room, and an Unloading Room. 
The purpose of this system is to provide a means to decontaminate waste 
containers, scaffolding, waste and material containers, vacuum and spray 
equipment, and other tools and equipment for which the Worker 
Decontamination Enclosure System is not suitable. 

.1 Staging Area: Designate a Staging Area in the work area for gross 
removal of dust and debris from waste containers and equipment, 
labelling and sealing of waste containers, and temporary storage pending 
removal to Washroom. Staging Area shall have a curtained doorway to 
the Washroom. 

.2 Holding Room: shall be of sufficient size to accommodate at least two 
waste containers and the largest item of equipment used. 

.3 Unloading Room: Build an Unloading Room between the Holding Room 
and outside, with two curtained doorways, one to the Holding Room and 
one to outside. 

.4 Construction of Decontamination Enclosures: 

.1 Build suitable framing for enclosures or use existing rooms where convenient, 
and line with polyethylene sheeting sealed with tape.  

.2 Build curtained doorways between enclosures so that when people move through 
or when waste containers and equipment are moved through a doorway, one of 
the two closures comprising the doorway always remains closed. 

.5 Separation of Work Areas from Occupied Areas: 

.1 Separate parts of the building required to remain in use from parts of the building 
used for asbestos abatement by means of an airtight barrier system constructed as 
follows: 

.1 Build suitable floor to ceiling lumber or metal stud framing, cover with 
polyethylene sheeting sealed with tape, and apply 9 mm minimum thick 
plywood. Seal all joints between plywood sheets and between plywood 
and adjacent materials with surface film forming type sealer, to create an 
airtight barrier. 

.2 Cover plywood barrier with polyethylene sealed with tape, as specified 
for work areas. 
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.6 Maintenance of Enclosures: 

.1 Maintain enclosures in tidy condition. 

.2 Ensure that barriers and polyethyene linings are effectively sealed and taped. 
Repair damaged barriers and remedy defects immediately upon discovery. 

.3 Visually inspect enclosures at the beginning of each working period. 

.4 Use smoke methods to test effectiveness of barriers when directed by Owner’s 
Representative. 

.7 Asbestos Abatement work shall not commence until: 

.1 Arrangements have been made for disposal of waste. 

.2 For wet stripping techniques, arrangements have been made for containing, 
filtering, and disposal of waste water. 

.3 Work area and decontamination enclosures and parts of the building required to 
remain in use are effectively segregated. 

.4 Tools, equipment , and materials waste containers are on hand. 

.5 Arrangements have been made for building security. 

.6 Warning signs specified in PART 3 are displayed where access to contaminated 
areas is possible. 

.7 All notifications have been completed and other preparatory steps have been 
taken. 

3.2 SUPERVISION 

.1 A minimum of one Supervisor for every five workers is required. Refer to Asbestos 
Abatement Regulations for definition and training of supervisor. 

.2 An approved Supervisor must remain within the Asbestos Work Area at all times during 
the disturbance, removal, or other handling of asbestos-containing materials. 

3.3 ASBESTOS REMOVAL 

.1 Before removing asbestos: 

.1 Prepare site. 

.2 Spray asbestos material with water containing the specified wetting agent, using 
airless spray equipment capable of providing a "mist" application to prevent 
release of fibres. Saturate the asbestos material sufficiently to wet it to the 
substrate without causing excess dripping. Spray the asbestos material repeatedly 
during work process to maintain saturation and to minimize asbestos fibre 
dispersion.  

.2 Remove the saturated asbestos material in small sections. Do not allow saturated asbestos 
to dry out. As it is being removed pack the material in sealable plastic bags 0.15 mm 
minimum thick and place in labelled containers for transport.  
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.3 Seal filled containers. Clean external surfaces thoroughly by wet sponging. Remove from 
immediate working area to Staging Area. Clean external surfaces thoroughly again by 
wet sponging before moving containers to decontamination Washroom. Wash containers 
thoroughly in decontamination Washroom, and store in Holding Room pending removal 
to Unloading Room and outside. Ensure that containers are removed from the Holding 
Room by workers who have entered from uncontaminated areas dressed in clean 
coveralls. 

.4 After completion of stripping work, all surfaces from which asbestos has been removed 
shall be wire brushed and wet-sponged to remove all visible material. During this work 
keep the surfaces wet. 

.5 Where Owner’s Representative decides complete removal of asbestos-containing material 
is impossible due to obstructions such as structural members or major service elements, 
and provides a written direction, encapsulate the material as follows: 

.1 Apply surface film forming type sealer to provide 0.635 mm minimum dry film 
thickness over sprayed asbestos surfaces. Apply using airless spray equipment to 
avoid blowing off fibres. 

.6 After wire brushing and wet sponging to remove visible asbestos, and after encapsulating 
asbestos-containing material impossible to remove, wet clean the entire work area 
including the Equipment and Access Room, and equipment used in the process. After a 
24 hour period to allow for dust settling, wet clean these areas and objects again. During 
this settling period no entry, activity, or ventilation will be permitted. 

3.4 PIPE INSULATION REMOVAL USING GLOVE BAG 

.1 Place tools necessary to remove insulation in tool pouch. Wrap the bag around pipe and 
close zippers. Seal bag to pipe with cloth straps. 

.2 Place hands in gloves and use necessary tools to remove insulation. Arrange insulation in 
bag to obtain full capacity of bag. 

.3 Insert nozzle of a garden reservoir type sprayer into bag through valve and wash down 
pipe and interior of bag thoroughly. Wet surface of insulation in lower section of bag. 

.4 When glove bags are intended for use at more than one location: After wash-down and 
application of sealer, seal off waste in lower section of bag using zipper at mid-section of 
bag. Remove air from top section of bag through the elasticized valve using a HEPA 
vacuum. Remove bag from pipe, reinstall in new location, and reseal to pipe prior to 
opening the lower section of the bag. Repeat stripping operation. 

.5 If bag is to be moved along pipe, first remove air from top section through the elasticized 
valve using a HEPA vacuum. Next loosen straps, move bag, re-seal to pipe using double-
pull zipper to pass hangers. Repeat stripping operation. 

.6 To remove bag after completion of stripping, wash top section and tools thoroughly. 
Remove air from top section through the elasticized valve using a HEPA vacuum. Pull 
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polyethylene waste container over glove bag before removing from pipe. Release one 
strap and remove freshly washed tools. Place tools in water. Remove second strap and 
zipper. Fold over into waste container and seal.  

.7 After removal of bag ensure that pipe is free of all residue. Remove all residue using 
HEPA vacuum or wet cloths. Ensure that surfaces are free of sludge which after drying 
could release asbestos dust into atmosphere. Seal exposed surfaces of pipe and ends of 
insulation with slow-drying sealer to seal in any residual fibres. 

.8 Upon completion of work shift, cover exposed ends of remaining pipe insulation with 
polyethelene taped in place. 

3.5 FINAL CLEANUP 

.1 Remove polyethylene sheet by rolling it away from walls to centre of work area. Vacuum 
all visible asbestos-containing particles observed during cleanup, immediately, using 
HEPA vacuum equipment. 

.2 Place polyethylene seals, tape, cleaning material, clothing, and other contaminated waste 
in plastic bags and sealed labelled waste containers for transport. 

.3 Work areas, Equipment and Access Room, Wash Area Room, and other enclosures that 
may be contaminated shall be included in the clean-up. 

.4 Sealed waste containers and all equipment used in the work shall be included in the 
cleanup and shall be removed from work areas, via the Container and Equipment 
Decontamination Enclosure System, at an appropriate time in the cleaning sequence. 

.5 A final check shall be carried out to ensure that no dust or debris remains on surfaces as a 
result of dismantling operations and air-monitoring shall be carried out again to ensure 
that asbestos levels in the building do not exceed 0.10 fibres/cc. Repeat cleaning using 
HEPA vacuum equipment, or wet cleaning methods where feasible, in conjunction with 
sampling until levels meet this criteria.  

.6 As work progresses, and to prevent exceeding available storage capacity on site, remove 
sealed and labelled containers containing asbestos waste and dispose of to authorized 
disposal area in accordance with requirements of disposal authority. Ensure that each 
shipment of containers transported to dump is accompanied by Contractor's 
representative who shall ensure that dumping is done in accordance with governing 
regulations. 

3.6 AIR MONITORING 

.1 From commencement of work until completion of cleaning operations , air samples will 
be taken on a daily basis both inside and outside of work area enclosure in accordance 
with Asbestos Abatement Regulations (personal, perimeter and clearance) and 
conforming to applicable NIOSH sampling protocol. (ie: NIOSH 7400) 
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.2 Results of air monitoring inside the work area will be used to establish the type of 
respirators to be used. Workers may be required to wear sample pumps for up to full-shift 
periods. If fibre levels are above the safety factor of the respirators in use, the abatement 
will be stopped, means of dust suppression will be applied, and a higher safety factor in 
respiratory protection will be used by all persons inside the enclosure. If air monitoring 
shows that areas outside work area enclosures are contaminated, these areas shall be 
enclosed, maintained and cleaned, in the same manner as that applicable to work areas. 

.3 During the course of the work, fibre content of the air will be measured by a PCM test. If 
PCM measurements exceed 0.10 f/cc work will be stopped until procedures are corrected. 

.4 Conduct final air monitoring as follows: After the Asbestos Work Area has passed a 
visual inspection, an acceptable coat of lock-down agent has been applied to all surfaces 
of the enclosure, and an appropriate setting period has passed, perform air monitoring 
within the Asbestos Work Area. Final air monitoring results must show fibre levels of 
less than 0.10 f/cc. If air monitoring results show fibre levels in excess of 0.10 f/cc, re-
clean the work area and apply another acceptable coat of lock-down agent to all surfaces. 
Repeat as necessary until fibre levels are less than 0.10 f/cc. 

3.7 INSPECTION 

.1 Inspection of the Asbestos Work Area will be performed to confirm compliance with the 
requirements of the specifications and governing authorities. Deviation from the Asbestos 
Abatement Regulations is not accepted without prior approval of the governing authority. 
Any deviation from these requirements that have not been approved in writing by the 
Owner’s Representative and the governing authority may result in a stoppage of work, at 
no cost to the Owner. 

.2 The Owner’s Representative is empowered to inspect adherence to specific procedures 
and materials, and to inspect for final cleanliness and completion. Additional labour or 
materials expended by the Contractor to provide performance to the level specified shall 
be at no additional cost. 

.3 The Owner’s Representative is empowered to order a shutdown of work when a leakage 
of asbestos from the Asbestos Work Area has occurred or is likely to occur. Additional 
labour or materials expended by the Contractor to provide performance to the level 
specified shall be at no additional cost. 

END OF SECTION 
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PART 1 - GENERAL 
 
 
 
1.1 Related Sections 
 

.1  Section 06 20 00 - Finish Carpentry. 
 

.2  Section 09 91 23 - Interior Painting. 
 

 
 

1.2 References 
 

.1  CSA B111-1974 (R1998) Wire Nails, spikes and Staples. 
 

.2  CSA O121-08 Douglas Fir Plywood. 
 

.3  CAN/CSA-O141-05 Softwood Lumber. 
 

.4  CSA O151-04 Canadian Softwood Plywood. 
 

.5  CAN/CGSB-51.34-M86 Vapour Barrier, Polyethylene Sheet for Use in Building Construction. 
 

.6  National Lumber Grades Authority (NLGA) Special Products Standard for Fingerjoined Structural 
Lumber SPS, latest edition. 

 
.7  National Lumber Grades Authority (NLGA) Standard Grading Rules for Canadian Lumber latest 

edition. 
 
 
 

1.3 Quality Assurance 
 

.1  Lumber identification: by grade stamp of an agency certified by Canadian Lumber Standards 
Accreditation Board. 

 
.2  Plywood identification: by grade mark in accordance with applicable CSA standards. 
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PART 2 - PRODUCTS 
 
 
 
2.1 Lumber Material 
 

.1  Lumber: unless specified otherwise, softwood, S4S, moisture content 19% or less in accordance with 
following standards: 
.1  CAN/CSA-O141. 
.2  NLGA Standard Grading Rules for Canadian Lumber. 

 
.2  Framing: in accordance with NBC, except as follows: 

.1  Studs, and wall framing members: S/P/F species, NLGA No. 1 grade. 
 

.3  Furring, blocking, and nailing strips: 
.1  All material to be D4S. 
.2  Board sizes: "Standard" or better grade. 
.3  Dimension sizes: "Standard" light framing or better grade. 
.4  Post and timbers sizes: "Standard" or better grade. 

 
.4  Finger jointed lumber is not acceptable for Work on this project. 
 
 
 

2.2 Accessories 
 

.1  Polyethylene film: to CAN/CGSB-51.34, Type, 0.15 mm thick. 
 

.2  Sill gaskets: polystyrene foam, closed cell, 140 x 8 mm. 
 

.3  Sealants: as per Section 07 90 00 - Joint Sealing. 
 

.4  Nails, spikes and staples: to CSA B111. 
 

.5  Bolts: 12.5 mm diameter unless indicated otherwise, complete with nuts and washers. 
 

.6  Proprietary fasteners: toggle bolts, expansion shields and lag bolts, screws and lead or inorganic fibre 
plugs, recommended for purpose by manufacturer. 

 
.7  Wall access doors(as required): 

.1  Standard: Satin Coated 16 gauge steel, concealed pin hinge, screwdriver operated cam latch, 
complete with rust inhibiting grey primer 
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PART 3 - EXECUTION 
 
 
 
3.1 Erection of Framing Members 
 

.1  Comply with requirements of NBC 2005, Part 9 supplemented by following paragraphs. 
 

.2  Install members true to line, levels and elevations, square and plumb. 
 

.3  Install wood studs, both non-load bearing and load bearing, at 400 mm centers maximum. 
 

.4  Construct continuous members from pieces of longest practical length. 
 

.5  Install wall sheathing in accordance with manufacturer's printed instructions. 
 

.6  Install roof sheathing in accordance with requirements of NBC. 
 

.7  Install furring and blocking as required to space-out and support casework, cabinets, wall and ceiling 
finishes, washroom accessories, and other work as required. 

 
.8  Install rough bucks, nailers and linings to rough openings as required to provide backing for frames and 

other work. 
 
 
 

3.2 Sill Plates and Gaskets 
 

.1  Install sill gaskets by stapling gasket to underside of sill plate. Inspect for gaps or under compression of 
gasket. 
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PART 1 - GENERAL 
 
 
 
1.1 Related Sections 
 

.1  Section 09 91 23: Interior Painting. 
 
 
 

1.2 References 
 

.1  CSA B111-1974 (R1998) Wire Nails, Spikes and Staples. 
 

.2  CSA O121-08 Douglas Fir Plywood. 
 

.3  CSA O153-M1980 (R2008) Poplar Plywood. 
 

.4  AWMAC Quality Standards for Architectural Woodwork, Latest edition. 
 

.5  National Lumber Grades Authority (NLGA) Standard Grading Rules for Canadian Lumber, Latest 
edition. 

 
.6  National Hardwood Lumber Association (NHLA) Rules for the Measurement and Inspection of 

Hardwood and Cypress, Latest edition. 
 
 
 

1.3 Samples 
 

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

.2  Submit duplicate samples of joints, edging, cutouts and postformed profiles. 
 
 
 

1.4 Shop Drawings 
 

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

.2  Indicate details of construction, profiles, jointing, fastening and other related details. 
 

.3  Indicate all materials, thicknesses, finishes and hardware. 
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1.5 Closeout Submittals 
 

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

 
 
 

1.6 Delivery, Storage, and Handling 
 

.1  Deliver, handle, store and protect materials in accordance with Section 01 33 00 - Submittal 
Procedures. 

 
.2  Protect materials against dampness during and after delivery. 

 
.3  Store materials in ventilated areas, protected from extreme changes of temperature or humidity. 
 
 
 

1.7 Quality Assurance 
 

.1  The manufacture and installation of cabinetwork will be carried out by an established cabinetwork 
manufacturer having experience in this field and under the direct supervision of site supervisor with 
experience. The manufacturer is responsible for his own field dimensions at the site and shall obtain all 
final wall, floor and roughing-in dimensions. The manufacturer shall provide the Contractor with all 
necessary information to coordinate satisfactorily the complete installation. 

 
 
 

PART 2 - PRODUCTS 
 
 
 
2.1 Lumber Material 
 

.1  Softwood lumber: unless specified otherwise, S4S, moisture content 10% or less in accordance with 
following standards: 
.1  CAN/CSA-O141. 
.2  NLGA Standard Grading Rules for Canadian Lumber. 
.3  AWMAC premium grade, moisture content as specified. 

 
.2  Machine stress-rated lumber is acceptable for all purposes. 
 
 
 

2.2 Panel Material 
 

.1  Poplar plywood (PP): to CSA O153, standard construction. 
 
 



Administration Building HVAC Upgrades 
Terra Nova National Park, NL 

Proj. No.:  2016-05 
Issued November 20, 2018                Section 06 20 00 – Finish Carpentry  Page 3 of 4 
 

 

 
2.3 Accessories 
 

.1  Wood screws: to CSA B35.4 electroplated, type and size to suit application. 
 

.2  Splines: metal. 
 

.3  Adhesive: recommended by manufacturer. 
 
 
 

2.4 Countertop Fabrication 
 

.1  Fabricate countertops, aprons, and backsplashes as per plans, and as described herein. 
 

.2  No joints in countertops will be permitted. 
 

.3  Countertops are to be a minimum of 13mm solid surface. Two colours are to be selected by the 
Departmental Representative. 
.1  Acceptable material: Solid Surface by Formica, Foundations by Avonite Surfaces, Gibraltar 
by Wilsonart, or an approved alternate. 
 
 
 

PART 3 - EXECUTION 
 
 
 
3.1 Installation 
 

.1  Do finish carpentry to Quality Standards of the Architectural Woodwork Manufacturers Association of 
Canada (AWMAC), Custom Grade, except where specified otherwise. 

 
.2  Scribe and cut as required, fit to abutting walls, and surfaces, fit properly into recesses and to 

accommodate piping, columns, fixtures, outlets, or other projecting, intersecting or penetrating objects. 
 

.3  Set and secure materials and components in place, rigid, plumb and square. 
 

.4  Provide heavy duty fixture attachments for wall mounted cabinets. Securely anchor all cabinets to 
wood studs/blocking in walls with a minimum of one top and bottom 6 mm anchor, installed every 300 
mm of cabinet or portion thereof. 

 
.5  Install cabinetwork plumb with countertops level to 1.6 mm in 3,000 mm. 

 
.6  Caulk cabinet work to adjacent materials using material specified in Section 07 90 00. 

 
.7  It is to be noted that this contractor is responsible for protecting the countertops during installation, and 

until final inspection. 
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.8  This Contractor shall work in concert with other trades during the installation. 
 
 
 

3.2 Product Handling And Storage 
 

.1  The cabinetwork Manufacturer shall be responsible for the receipt from transportation of all his 
equipment and materials at the site and shall arrange with the General Contractor for the delivery and 
distribution of such equipment and materials at the site. He shall be responsible for the proper 
protection from damage of all materials and finished work, and he shall replace, at his own expense, all 
this work and materials damaged through neglect to protect same properly. 

 
.2  No equipment or material shall be delivered to the site until that portion of the building in which it is to 

be installed is completed and ready for such equipment or material unless safe storage space has been 
provided by the Contractor, and approved by the Departmental Representative. 

 
.3  The cabinetwork Contractor shall be responsible to deliver all material to the site, uncrate, set-in-place, 

and anchor securely, and shall work in cooperation with other trades for the final connections to 
services and equipment. 

 
 
 

3.3 Cleaning 
 

.1  On completion, replace marred or abraded finished surfaces. 
 

.2  Wipe down surfaces to remove fingerprints and markings, and leave in clean condition. 
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PART 1 - GENERAL 
 
 
 
1.1 Related Work 
 

.1  Fire stopping and smoke seals within mechanical assemblies (i.e inside ducts, dampers) and electrical 
assemblies (i.e. inside cable trays) are specified in Division 15 and 16 respectively. 

 
 
 

1.2 Description 
 

.1  Work under this section, includes furnishing and installation only those through penetration fire and 
smoke seals for openings in floors, walls, and other elements of construction that are in accordance 
with ULC-S115-M95.  All penetrations made by Division 2 to 48 are to be completed under this 
section. All openings in firewalls/smoke stops are to be completed under this section. 

 
 
 

1.3 References 
 

.1  ULC-S115-M95, Standard Method of Fire Tests of Firestop Systems. 
 
 
 

1.4  Samples 
 

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

1.5  Shop Drawings 
 

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

.2  Submit manufacturer's product data for materials and prefabricated devices, providing descriptions are 
sufficient for identification at job site. Include manufacturer's printed instructions for installation. 

 
 
 

1.6 Product Data 
 

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

.2  Submit manufacturer's product data for materials and prefabricated devices, providing descriptions are 
sufficient for identification at job site. Include manufacturer's printed instructions for installation. 
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1.7 Quality Assurance 
 
.1  Performance: 

.1  Materials shall have been tested to provide a fire resistance rating equal to or surpassing that required 
by the design document. 

 
.2  A manufacturer's direct representative (not distributor or agent) 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. 

 
.3  For those firestop applications that exist for which no ULC or cUL tested system is available through a 

manufacturer, a manufacturer's engineering judgment 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 judgment drawings must follow requirements set forth by the 
International Firestop Council (September 7, 1994, as may be amended from time to time). 

 
.4  Applicator Qualifications: 

.1  Experience installing UL or ULC classified fire stop systems or industry equivalent. 
 
 
 

1.8 Warranty 
 

.1  For the Work of this Section 07 84 00 - Firestopping, the 12 months warranty period prescribed in 
subsection GC 32.1 of General Conditions "C" is extended to 24 months. 

 
 
 

PART 2 - PRODUCTS 
 
 
 
2.1 General 
 

.1  Provide firestopping composed of components that are compatible with each other, the substrates 
forming openings, and the items, if any, penetrating the firestopping under conditions of service and 
application, as demonstrated by the firestopping manufacturer based on testing and field experience. 

 
.2  Provide components for each firestopping system that are needed to install fill material. Use only 

components specified by the firestopping manufacturer and approved by the qualified testing agency 
for the designated fire-resistance-rated systems. 

 
.3  Acceptable Material: 

.1  Hilti (Canada) Limited (Indicated Below). 

.2  A/D Fire Protection Systems Inc. 

.3  Johns Manville. 
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.4  3M Canada. 

.5  Alternative Materials: Approved by addendum in accordance with Instructions to Tenderers. 

.6  Manufacturer used shall provide a written schedule indicating specific areas products will be 
used, as indicated below. 
 
 
 

2.2  Materials 
 

.1  Fire stopping and smoke seal systems: in accordance with ULC-S115. 
.1  Asbestos-free materials and systems capable of maintaining an effective barrier against flame, 

smoke and gases in compliance with requirements of ULC-S115 and not to exceed opening 
sizes for which they are intended. 

 
.2  Provide materials classified by a qualified third party test facility tasted in a system to provide 

fire resistance equal to at least the rating of construction assembly being penetrated, or as 
dictated by the local code authority. 

 
.2  Cast-in place firestop devices for use with non-combustible and combustible plastic pipe (closed and 

open piping systems) penetrating concrete floors, the following products are acceptable: 
.1  "CP 680" Cast-In Place Firestop Device. 

 
.3  Sealants or caulking materials for use with non-combustible items including steel pipe, copper pipe, 

rigid steel conduit and electrical metallic tubing (EMT), the following products are acceptable: 
.1  2. "FS 604" Self Leveling Firestop Sealant. 

 
.4  Sealants or caulking materials for use with sheet metal ducts, the following products are acceptable: 

.1  1. "CP 601s" Elastomeric Firestop Sealant. 
 

.5  Sealants, caulking or spray materials for use with fire-rated construction joints and other gaps, the 
following products are acceptable: 
.1  "CP 601s" Elastomeric Firestop Sealant. 

 
.6  Intumescent sealants or caulking materials for use with combustible items (penetrants consumed by 

high heat and flame) including insulated metal pipe, PVC jacketed, flexible cable or cable bundles and 
plastic pipe, the following products are acceptable: 
.1  "FS-ONE" Intumescent Firestop Sealant. 

 
.7  Intumescent sealants, caulking or putty materials for use with flexible cable or cable bundles, the 

following products are acceptable: 
.1  "FS-ONE" Intumescent Firestop Sealant. 

 
.8  Non curing, re-penetrable intumescent sealants, caulking or putty materials for use with flexible cable 

or cable bundles, the following products are acceptable: 
.1  "CP 618" Firestop Putty Stick. 

 
.9  Wall opening protective materials for use with U.L.C. listed metallic and specified nonmetallic outlet 

boxes, the following products are acceptable: 
.1  "CP 617" Firestop Putty Pad. 
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.10  Firestop collar or wrap devices attached to assembly around combustible plastic pipe (closed and open 

piping systems), the following products are acceptable: 
.1  "CP 642" Firestop Collar. 

 
.11  Materials used for large size/complex penetrations made to accommodate cable trays, multiple steel 

and copper pipes, electrical busways in raceways, the following products are acceptable: 
.1  Hilti FS 635 Trowelable Firestop Compound. 

 
.12  Non curing, re-penetrable materials used for large size/complex penetrations made to accommodate 

cable trays, multiple steel and copper pipes, electrical busways in raceways, the following products are 
acceptable: 
.1  "FS 657" FIRE BLOCK. 

 
.13  Sealants or caulking materials used for openings between structurally separate sections of wall and 

floors, the following products are acceptable: 
.1  "CP 601s" Elastomeric Firestop Sealant. 

 
.14  For noncombustible pipes, tubing, ducts, optical fibre cables, electrical wires and cables, totally 

enclosed noncombustible raceways, electrical outlet boxes and similar building services that penetrate 
through a Fire Separation provide a firestop system with a "F" Rating as determined by ULC or cUL. 

 
.15  For penetrations through a Fire Wall or through a horizontal Fire Separation between a major 

occupancy area, provide a firestop system with a "FT" Rating as determined by ULC or cUL which is 
equal to the fire resistance rating of the construction being penetrated. 

 
.16  For joints provide a firestop system with an Assembly Rating as determined by ULC-S115, ULC-S115 

or UL 2079 which is equal to the fire resistance rating of the construction being penetrated. 
 

.17  Fire-resistance rating of installed fire stopping assembly in accordance with NBC. 
 

.18  Primers: to manufacturer's recommendation for specific material, substrate, and end use. 
 

.19  Water (if applicable): potable, clean and free from injurious amounts of deleterious substances. 
 

.20  Damming and backup materials, supports and anchoring devices: to manufacturer's recommendations, 
and in accordance with tested assembly being installed as acceptable to authorities having jurisdiction. 

 
.21  Sealants for vertical joints: non-sagging. 
 
 
 

PART 3 - EXECUTION 
 
 
 
3.1  Preparation 
 

.1  Examine sizes and conditions of voids to be filled to establish correct thicknesses and installation of 
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materials. Ensure that substrates and surfaces are clean, dry and frost free. 
 

.2  Prepare surfaces in contact with fire stopping materials and smoke seals to manufacturer's instructions. 
 

.3  Maintain insulation around pipes and ducts penetrating fire separation. 
 

.4  Mask where necessary to avoid spillage and over coating onto adjoining surfaces; remove stains on 
adjacent surfaces. 

 
 
 

3.2  Installation 
 

.1  Install fire stopping and smoke seal material and components in accordance with ULC certification and 
manufacturer's instructions. 

 
.2  Seal holes or voids made by through penetrations, poke-through termination devices, and unpenetrated 

openings or joints to ensure continuity and integrity of fire separation are maintained. 
 

.3  Provide temporary forming as required and remove forming only after materials have gained sufficient 
strength and after initial curing. 

 
.4  Tool or trowel exposed surfaces to a neat finish. 

 
.5  Remove excess compound promptly as work progresses and upon completion. 
 
 
 

3.3  Inspection 
 

.1  Notify Departmental Representive when ready for inspection and prior to concealing or enclosing 
firestopping materials and service penetration assemblies. 

 
.2  Install a warning card that is clearly visible adjacent to all large and medium openings that may be 

re-penetrated. This card should contain the following information: 
.1  Warning that the opening has being fire stop protected 
.2  Indicate the fire stop system used (ULC or cUL). 
.3  F rating or FT rating. 
.4  Fire stop product(s) used. 
.5  Person to contact and phone number in case of modification or new penetration of fire stop 

system. 
 
 
 

3.4 Clean Up 
 

.1  Remove excess materials and debris and clean adjacent surfaces immediately after application. 
 

.2  Remove temporary dams after initial set of fire stopping and smoke seal materials. 
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PART 1 - GENERAL 
 
 
 
1.1 Related Work 
 

.1  Section 06 10 00 - Rough Carpentry. 
 

.2  Section 06 20 00 - Finish Carpentry. 
 
 

1.2 References 
 

.1  CAN/CGSB-19.13-M87 Sealing Compound, One-component, Elastomeric, Chemical Curing. 
 

.2  ASTM C 920-08 - Specification For Elastomeric Joint Sealants. 
 
 
 

1.3 Samples 
 

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

1.4 Delivery, Storage, and Handling 
 

.1  Deliver and store materials in original wrappings and containers with manufacturer's seals and labels, 
intact. Protect from freezing, moisture, water and contact with ground or floor. 

 
 
 

1.5 Environmental and Safety Requirements 
 

.1  Comply with requirements of Workplace Hazardous Materials Information System (WHMIS) 
regarding use, handling, storage, and disposal of hazardous materials; and regarding labelling and 
provision of material safety data sheets acceptable to Labour Canada. 

 
.2  Conform to manufacturer's recommended temperatures, relative humidity, and substrate moisture 

content for application and curing of sealants including special conditions governing use. Sealant and 
substrate materials to be minimum 5°C. 

 
.3  Should it become necessary to apply sealants below 5°C, consult sealant manufacturer and follow their 

recommendations. 
 
 
 

1.6 Warranty 



Administration Building HVAC Upgrades 
Terra Nova National Park, NL 

Proj. No.:  2016-05 
Issued November 20, 2018                   Section 07 90 00 – Joint Sealing  Page 2 of 4 
   

 

 
.1  For the Work of this Section 07 90 00 - Joint Sealing, the 12 months warranty period prescribed in 

subsection GC 32.1 of General Conditions "C" is extended to 36 months. 
 
 
 

PART 2 - PRODUCTS 
 
 
 
2.1 Sealant Materials 
 

.1  Sealants for interior joints: Epoxidized Polyurethane joint sealant conforming to CAN/CGSB-19.24. 
.1  Acceptable materials: 

.1  "Dymeric" as manufactured by Tremco (Canada) Ltd. 

.2  "Sikaflex 2C NS/SL" as manufactured by Sika Construction. 

.3  "NP 2" as manufactured by Sonneborn. 

.4  Alternative Materials: Approved by addendum in accordance with approval of 
Alternate Materials clause in the Special Instructions to Tender's Form. 

 
.2  Sealant to be used in floor joints: traffic grade, chemically curing polyurethane sealant. 

.1  Acceptable materials: 
.1  "THC-900" as manufactured by Tremco. 
.2  "Loadflex" as manufactured by Sika Construction. 
.3  Alternative Materials: Approved by addendum in accordance with approval of 

Alternate Materials clause in the Special Instructions to Tender's Form. 
 

.3  Colour of sealant: selected by the Departmental Representative. 
 
 
 

2.2 Back-Up Materials 
 

.1  Preformed Compressible and Non-Compressible back-up materials. 
.1  Polyethylene, Urethane, Neoprene or Vinyl Foam. 

.1  Extruded closed cell foam backer rod, compatible with primers and sealants. 

.2  Oversize 30 to 50%. 
.2  Neoprene or Butyl Rubber. 

.1  Round solid rod, Shore A hardness 70. 
.3  High Density Foam. 

.1  Extruded closed cell polyvinyl chloride (PVC), extruded polyethylene, closed cell, 
Shore A hardness 20, tensile strength 140 to 200 kPa, extruded polyolefin foam, 32 
kg/m³ density, or neoprene backer, size as recommended by manufacturer. 

.4  Bond Breaker Tape. 
.1  Polyethylene bond breaker tape which will not bond to sealant. 

.5  Vent tubing: 
.1  6 mm inside diameter extruded polyvinyl chloride tubing. 
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2.3 Joint Cleaner 
 

.1  Non-corrosive and non-staining type, compatible with joint forming materials and sealant 
recommended by sealant manufacturer. 

 
.2  Primer: as recommended by sealant manufacturer. 
 
 
 

PART 3 - EXECUTION 
 
 
 
3.1 Protection 
 

.1  Protect installed work of other trades from staining or contamination. 
 
 
 

3.2 Preparation of Joint Surfaces 
 

.1  Examine joint sizes and conditions to establish correct depth to width relationship for installation of 
backup materials and sealants. 

 
.2  Clean bonding joint surfaces of harmful substances including dust, rust, oil, grease, and other matter 

which will impair work. 
 

.3  Remove dust, paint, loose mortar and other foreign matter. Dry joint surfaces. 
 

.4  Remove rust, mill scale and coatings from ferrous metals by wire brush, grinding or sandblasting. 
 

.5  Do not apply sealants to joint surfaces treated with sealer, curing compound, water repellent, or other 
coatings unless tests have been performed to ensure compatibility of materials. Remove coatings as 
required. 

 
.6  Ensure joint surfaces are dry and frost free. 

 
.7  Prepare surfaces in accordance with manufacturer's directions. 
 
 
 

3.3 Priming 
 

.1  Where necessary to prevent staining, mask adjacent surfaces prior to priming and caulking. 
 

.2  Prime sides of joints in accordance with sealant manufacturer's instructions immediately prior to 
caulking. 
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3.4 Backup Material 
 

.1  Apply bond breaker tape where required to manufacturer's instructions. 
 

.2  Install joint filler to achieve correct joint depth and shape. 
 
 
 

3.5 Mixing 
 

.1  Mix materials in strict accordance with sealant manufacturer's instructions. 
 
 
 

3.6 Application 
 

.1  Sealant. 
.1  Apply sealant in accordance with manufacturer's written instructions. 
.2  Mask edges of joint where irregular surface or sensitive joint border exists to provide neat 

joint. 
.3  Apply sealant in continuous beads. 
.4  Apply sealant using gun with proper size nozzle. 
.5  Use sufficient pressure to fill voids and joints solid. 
.6  Form surface of sealant with full bead, smooth, free from ridges, wrinkles, sags, air pockets, 

embedded impurities. Superficial pointing with skin bead is not acceptable. 
.7  Tool exposed surfaces to give slightly concave shape. 
.8  Remove excess compound promptly as work progresses and upon completion. 

 
.2  All joints at fixtures, mechanical fixtures, electrical fixtures, window frames, and door frames to be 

caulked with sealant. 
 

.3  Apply sealant to joints around plumbing fixtures and adjacent material. 
 

.4  Curing. 
.1  Cure sealants in accordance with sealant manufacturer's instructions. 
.2  Do not cover up sealants until proper curing has taken place. 

 
.5  Cleanup. 

.1  Clean adjacent surfaces immediately and leave work neat and clean. 

.2  Remove excess sealant and droppings, using recommended cleaners as work progresses. 

.3  Remove masking tape after initial set of sealant. 
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PART 1 GENERAL 

1.1 RELATED SECTIONS 

.1 Section 01 33 00 - Submittal Procedures 

.2 Section 06 10 00 - Rough Carpentry 

1.2 REFERENCES 

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

.1 ASTM C36/C36M, Specification for Gypsum Wallboard. 

.2 ASTM C475, Specification for Joint Compound and Joint Tape for Finishing 
Gypsum Board. 

.3 ASTM C514, Specification for Nails for the Application of Gypsum Board. 

.4 ASTM C630/C630M, Specification for Water-Resistant Gypsum Backing Board. 

.5 ASTM C840, Specification for Application and Finishing of Gypsum Board. 

.6 ASTM C931/C931M, Specification for Exterior Gypsum Soffit Board. 

.7 ASTM C954, Specification for Steel Drill Screws for the Application of Gypsum 
Panel Products or Metal Plaster Bases to Steel Studs From 0.033 in. (0.84 mm) to 
0.112 in. (2.84 mm) in Thickness. 

.8 ASTM C1002, Specification for Steel Self-Piercing Tapping Screws for the 
Application of Gypsum Panel Products or Metal Plaster Bases to Wood Studs or 
Steel Studs. 

.9 ASTM C1047, Specification for Accessories for Gypsum Wallboard and 
Gypsum Veneer Base. 

.2 Association of the Wall and Ceilings Industries International (AWEI) 

.3 Canadian General Standards Board (CGSB) 

.1 CAN/CGSB-51.34, Vapour Barrier, Polyethylene Sheet for Use in Building 
Construction. 

.4 Underwriters' Laboratories of Canada (ULC) 

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

1.3 SUBMITTALS 

.1 Submit 300 mm size samples of corner and casing beads insulating strip. 

1.4 DELIVERY, STORAGE AND HANDLING 

.1 Deliver materials in original packages, containers or bundles bearing manufacturers brand 
name and identification. 
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.2 Store materials inside, level, under cover. Keep dry. Protect from weather, other elements 
and damage from construction operations and other causes. 

.3 Handle gypsum boards to prevent damage to edges, ends or surfaces. Protect metal 
accessories and trim from being bent or damaged. 

1.5 SITE ENVIRONMENTAL REQUIREMENTS 

.1 Maintain temperature minimum 10° C, maximum 21° C for 48 hours prior to and during 
application of gypsum boards and joint treatment, and for at least 48 hours after 
completion of joint treatment. 

.2 Apply board and joint treatment to dry, frost free surfaces. 

.3 Ventilation: Ventilate building spaces as required to remove excess moisture that would 
prevent drying of joint treatment material immediately after its application. 

1.6 QUALIFICATIONS 

.1 Dry wall installers: proven experience. 

1.7 MOCKUPS 

.1 Submit Mock-Ups in accordance with Section 01 45 00 – Quality Control. 

.2 Construct mock up gypsum board wall installation including one inside corner and one 
outside corner. Mock-up may be part of finished work. 

.3 Allow 24 hours for inspection of mock-up by Engineer before proceeding with rest of the 
work. 

.4 When accepted, mock-up will demonstrate minimum standard for this work. Mock-up 
may remain as part of finished work. 

PART 2 PRODUCTS 

2.1 MATERIALS 

.1 Standard board: to ASTM C36/C36M regular and Type X, thicknesses as indicated on 
drawings, 1200 mm wide x maximum practical length, ends square cut, edges bevelled. 

.2 Moisture and mold resistant board: to ASTM C36/C36M and ASTM C1177/C1177M 
with glass mat facings, both sides, regular and Type X, thicknesses as indicated on 
drawings, 1200 mm wide x maximum practical length, ends square cut, long edges 
tapered. 

.3 Glass mat exterior gypsum board sheathing: to ASTM C1177/C1177M regular and Type 
X, thicknesses as indicated on drawings, 1200 mm wide x maximum practical length, 
ends and long edges square cut. 
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.4 Metal furring runners, hangers, tie wires, inserts, anchors: to CSA A82.30 galvanized. 

.5 Drywall furring channels: 0.5 mm core thickness galvanized steel channels for screw 
attachment of gypsum board. 

.6 Resilient drywall furring: 0.5 mm base steel thickness galvanized steel for resilient 
attachment of gypsum board. 

.7 Nails: to ASTM C514. 

.8 Steel drill screws: to ASTM C1002. 

.9 Stud adhesive: to CAN/CGSB-71.25. 

.10 Laminating compound: as recommended by manufacturer, asbestos-free. 

.11 Casing beads, corner beads, control joints and edge trim: to ASTM C1047, metal, zinc-
coated by hot-dip process 0.5 mm base thickness, perforated flanges, one piece length per 
location. 

.12 Sealants:  in accordance with Section 07 92 10 - Joint Sealing. 

.13 Acoustic sealant: to CGSB 19-GP-21M. 

.14 Polyethylene: to CAN/CGSB-51.34, Type 1. 

.15 Insulating strip: rubberized, moisture resistant, 3 mm thick cork strip, 12 mm wide, with 
self sticking permanent adhesive on one face, lengths as required. 

.16 Joint compound: to ASTM C475, asbestos-free. 

2.2 FINISHES 

.1 Texture finish: asbestos-free standard white texture coating and primer-sealer, 
recommended by gypsum board manufacturer. 

PART 3 EXECUTION 

3.1 ERECTION 

.1 Do application and finishing of gypsum board in accordance with ASTM C840 except 
where specified otherwise. 

.2 Erect hangers and runner channels for suspended gypsum board ceilings in accordance 
with ASTM C840 except where specified otherwise. 

.3 Support light fixtures by providing additional ceiling suspension hangers within 150 mm 
of each corner and at maximum 600 mm around perimeter of fixture. 
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.4 Install work level to tolerance of 1:1200. 

.5 Frame with furring channels, perimeter of openings for access panels, light fixtures, 
diffusers, grilles, and other protrusions. 

.6 Install 19 x 64 mm furring channels parallel to, and at exact locations of steel stud 
partition header track. 

.7 Furr for gypsum board faced vertical bulkheads within and at termination of ceilings. 

.8 Furr above suspended ceilings for gypsum board fire and sound stops and to form plenum 
areas as indicated. 

.9 Install wall furring for gypsum board wall finishes in accordance with ASTM C840, 
except where specified otherwise. 

.10 Furr openings and around built-in equipment, cabinets, access panels, on four sides. 
Extend furring into reveals. Check clearances with equipment suppliers. 

.11 Furr duct shafts, beams, columns, pipes and exposed services where indicated. 

3.2 APPLICATION 

.1 Do not apply gypsum board until bucks, anchors, blocking, sound attenuation, electrical 
and mechanical work are approved. 

.2 Apply single, double layer gypsum board to wood or metal furring or framing using 
screw fasteners. Maximum spacing of screws 300 mm oc. 

.1 Single-Layer Application: 

.1 Apply gypsum board on ceilings prior to application of walls in 
accordance with  ASTM C840. 

.2 Apply gypsum board vertically or horizontally, providing sheet lengths 
that will minimize end joints. 

.2 Double-Layer Application: 

.1 Install gypsum board for base layer and exposed gypsum board for face 
layer. 

.2 Apply base layer to ceilings prior to base layer application on walls; 
apply face layers in same sequence. Offset joints between layers at least 
250 mm. 

.3 Apply base layers at right angles to supports unless otherwise indicated. 

.4 Apply base layer on walls and face layers vertically with joints of base 
layer over supports and face layer joints offset at least 250 mm with base 
layer joints. 

.3 Apply single layer gypsum board to concrete or concrete block surfaces, where indicated, 
using laminating adhesive. 

.1 Comply with gypsum board manufacturer's recommendations. 
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.2 Brace or fasten gypsum board until fastening adhesive has set. 

.3 Mechanically fasten gypsum board at top and bottom of each sheet. 

.4 Apply water-resistant gypsum board where wall tiles are to be applied and adjacent to 
slop sinks janitors closets. Apply water-resistant sealant to edges, ends, cut-outs which 
expose gypsum core and to fastener heads. Do not apply joint treatment on areas to 
receive tile finish. 

.5 Apply 12 mm diameter bead of acoustic sealant continuously around periphery of each 
face of partitioning to seal gypsum board/structure junction where partitions abut fixed 
building components. Seal full perimeter of cut-outs around electrical boxes, ducts, in 
partitions where perimeter sealed with acoustic sealant. 

.6 Install ceiling boards in direction that will minimize number of end-butt joints. Stagger 
end joints at least 250 mm. 

.7 Install gypsum board on walls vertically to avoid end-butt joints. At stairwells and similar 
high walls, install boards horizontally with end joints staggered over studs, except where 
local codes or fire-rated assemblies require vertical application. 

.8 Install gypsum board with face side out. 

.9 Do not install damaged or damp boards. 

.10 Locate edge or end joints over supports. Stagger vertical joints over different studs on 
opposite sides of wall. 

3.3 INSTALLATION 

.1 Erect accessories straight, plumb or level, rigid and at proper plane. Use full length pieces 
where practical. Make joints tight, accurately aligned and rigidly secured. Mitre and fit 
corners accurately, free from rough edges. Secure at 150 mm oc using contact adhesive 
for full length. 

.2 Install casing beads around perimeter of suspended ceilings. 

.3 Install casing beads where gypsum board butts against surfaces having no trim concealing 
junction and where indicated. Seal joints with sealant. 

.4 Install insulating strips continuously at edges of gypsum board and casing beads abutting 
metal window and exterior door frames, to provide thermal break. 

.5 Construct control joints of two back-to-back casing beads set in gypsum board facing and 
supported independently on both sides of joint. 

.6 Provide continuous polyethylene dust barrier behind and across control joints. 

.7 Locate control joints at changes in substrate construction. 

.8 Install control joints straight and true. 
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.9 Construct expansion joints as detailed, at building expansion and construction joints. 
Provide continuous dust barrier. 

.10 Install expansion joint straight and true. 

.11 Install access doors to electrical and mechanical fixtures specified in respective sections. 

.1 Rigidly secure frames to furring or framing systems. 

.12 Finish face panel joints and internal angles with joint system consisting of joint 
compound, joint tape and taping compound installed according to manufacturer's 
directions and feathered out onto panel faces. 

.13 Gypsum Board Finish: finish gypsum board walls and ceilings to following levels in 
accordance with Association of the Wall and Ceiling Industries (AWCI) International 
Recommended Specification on Levels of Gypsum Board Finish: 

.1 Levels of finish: 

.1 Level 2: Embed tape for joints and interior angles in joint compound and 
apply one separate coat of joint compound over joints, angles, fastener 
heads and accessories; surfaces free of excess joint compound; tool 
marks and ridges are acceptable.(For use where water resistant gypsum 
backing board is used as a substrate for tile.) 

.2 Level 4: Embed tape for joints and interior angles in joint compound and 
apply three separate coats of joint compound over joints, angles, fastener 
heads and accessories; surfaces smooth and free of tool marks and ridges. 

.14 Finish corner beads, control joints and trim as required with two coats of joint compound 
and one coat of taping compound, feathered out onto panel faces. 

.15 Fill screw head depressions with joint and taping compounds to bring flush with adjacent 
surface of gypsum board so as to be invisible after surface finish is completed. 

.16 Sand lightly to remove burred edges and other imperfections. Avoid sanding adjacent 
surface of board. 

.17 Completed installation to be smooth, level or plumb, free from waves and other defects 
and ready for surface finish. 

.18 Apply one coat of white primer sealer over surface to be textured. When dry apply 
textured finish in accordance with manufacturer's instructions. 

.19 Mix joint compound slightly thinner than for joint taping. 

.20 Apply thin coat to entire surface using trowel or drywall broadknife to fill surface texture 
differences, variations or tool marks. 

.21 Allow skim coat to dry completely. 

.22 Remove ridges by light sanding or wiping with damp cloth. 
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.23 Provide protection that ensures gypsum drywall work will remain without damage or 
deterioration at time of substantial completion. 

3.4 SCHEDULES 

.1 Construct fire rated assemblies where indicated, seal penetrations, as per Section 07 84 
00 – Firestopping. 

END OF SECTION  
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PART 1 - GENERAL 
 
 
 
1.1 Related Sections 
 

.1  Section 06 20 00 - Finish Carpentry. 
 
 
 

1.2 References 
 

.1  American Society for Testing and Materials (ASTM) 
.1  ASTM D 3960-05, Practice for Determining Volatile Organic Compound (VOC) Content of 

Paints and Related Coatings. 
 

.2  Canadian General Standards Board (CGSB) 
.1  CAN/CGSB-85.10-99, Protective Coating for Metals. 
.2  CAN/CGSB-85.100-93 Painting. 

 
.3  Canadian Painting Contractors' Association (CPCA). 

.1  Painting Specifications Manual, latest edition. 
 

.4  Environmental Protection Agency (EPA) 
.1  EPA-SW-846, Test Methods for Evaluating Solid Wastes. 

 
.5  National Fire Code of Canada 2005. 

 
.6  Steel Structures Painting Council (SSPC). 

.1  Systems and Specifications Manual, Latest Edition. 
 

.7  Architectural Painting Specifications Manual by the Master Painters Institute(MPI). 
 
 
 

1.3 Product Data 
 

.1  Submit product data in accordance with Section 01 33 00 - Shop Drawings and other Submittal 
Procedures. 

 
 
 

1.4 Samples 
 

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

.2  Submit 300 x 200 mm sample panels of each paint, and stain type, colour, and texture specified. 
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.3  Submit full range of available colours where colour availability is restricted. 

 
.4  Use 3 mm plate steel for finishes over metal surfaces. Use 12.5 mm birch plywood for finishes over 

wood surfaces. Use 50 mm concrete block for finishes over concrete or concrete masonry surfaces. Use 
12.5 mm gypsum board for finishes over gypsum board and other smooth surfaces. 

 
 
 

1.5 Quality Assurance 
 

.1  Retain purchase orders, invoices and other documents to prove that all materials utilized in this 
contract meet requirements of the specifications. Produce documents when requested by Departmental 
Representive. 

 
.2  Standard of Acceptance: 

.1  Walls: No defects visible from a distance of 1000 mm at 90 degrees to surface. 

.2  Ceilings: No defects visible from floor at 45 degrees to surface when viewed using final 
lighting source. 

.3  Final coat to exhibit uniformity of colour and uniformity of sheen across full surface area. 
 

.3  All materials, preparation, and workmanship shall conform to requirements of the latest edition of the 
Architectural Painting Specifications Manual by the Master Painters Institute(MPI). 

 
.4  All paint manufacturers and products shall be listed under the approved product list section of the MPI 

painting manual. 
 
 
 

1.6 Delivery, Storage and Handling 
 

.1  Deliver and store materials in original containers, sealed, with labels intact. 
 

.2  Indicate on containers or wrappings: 
.1  Manufacturer's name and address. 
.2  Type of paint. 
.3  Compliance with applicable standard. 
.4  Colour number in accordance with established colour schedule. 

 
.3  Remove damaged, opened and rejected materials from site. 

 
.4  Provide and maintain dry, temperature controlled, secure storage. 

 
.5  Observe manufacturer's recommendations for storage and handling. 

 
.6  Store materials and supplies away from heat generating devices. 

 
.7  Store materials and equipment in a well ventilated area with temperature range 7 to 30 °C. 
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.8  Store temperature sensitive products above minimum temperature as recommended by manufacturer. 
 

.9  Keep areas used for storage, cleaning and preparation, clean and orderly to approval of Engineer. After 
completion of operations, return areas to clean condition to approval of Departmental Representive. 

 
.10  Provide minimum one 9 kg fire extinguisher adjacent to storage area. 

 
.11  Remove only in quantities required for same day use. 

 
.12  Fire Safety Requirements: 

.1  Store oily rags, waste products, empty containers and materials subject to spontaneous 
combustion in ULC approved, sealed containers and remove from site on a daily basis. 

.2  Handle, store, use and dispose of flammable and combustible materials in accordance with the 
National Fire Code of Canada. 

 
 
 

1.7 Environmental Requirements 
 

.1  Safety: comply with requirements of Workplace Hazardous Materials Information System (WHMIS) 
regarding use, handling storage, and disposal of hazardous materials. 

 
.2  Ventilation: 

.1  Ventilate area of work as directed by Departmental Representive by use of approved portable 
supply and exhaust fans. 

.2  Provide continuous ventilation during and after application of paint. Run ventilation system 24 
hours per day; provide continuous ventilation for 7 days after completion of application of 
paint. 

 
.3  Apply paint finishes only when temperature at location of installation can be satisfactorily maintained 

within manufacturer's recommendations. 
 

.4  Substrate and ambient temperature must be within limits prescribed by manufacturer to approval of 
Departmental Representive. 

 
.5  Maintain minimum substrate and ambient air temperature of 5°C for Alkyd and 7°C for latex paints. 

Maximum relative humidity 85%. Maintain supplemental heating until paint has cured sufficiently. 
 

.6  Provide temporary heating where permanent facilities are not available to maintain minimum 
recommended temperatures. 

 
.7  Apply paint finish only in areas where dust is no longer being generated by related construction 

operations such that airborne particles will not affect the quality of the finished surface. 
 

.8  Apply paint only when surface to be painted is dry, properly cured and adequately prepared. 
 

.9  Painting in occupied facilities to be carried out during silent hours only. Schedule operations to 
approval of Departmental Representivesuch that painted  surfaces will have dried and cured 
sufficiently before occupants are affected. 
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.10  Provide minimum 270 lx on surfaces to be painted. 
 
 
 

1.8 Scheduling 
 

.1  Submit work schedule for various stages of painting to Departmental Representive for approval. 
Submit schedule minimum of 48 hours in advance of proposed operations. 

 
.2  Obtain written authorization from Departmental Representive for any changes in work schedule. 

 
.3  Schedule painting operations to prevent disruption of occupants in and about the building. 
 
 
 

1.9 Extra Materials 
 

.1  Submit maintenance materials in accordance with Section 01 78 00 - Closeout Submittals. 
 

.2  Submit one - four litre can of each type and colour of primer, and finish coating. Identify colour and 
paint type in relation to established colour schedule and finish formula. Paint can to be unopened. 

 
.3  Deliver to Departmental Representive and store where directed. 
 
 
 

1.10 Waste Management 
 

.1  Place materials defined as hazardous or toxic waste, including used sealant and adhesive tubes and 
containers, in containers or areas designated for hazardous waste. 

 
.2  Return solvent and oil soaked rags for contaminant recovery and laundering or for proper disposal. 

 
.3  Close and seal tightly all partly used sealant and adhesive containers and store protected in well 

ventilated fire-safe area at moderate temperature. 
 

.4  Do not dispose of paints or solvents by pouring on the ground. Place in designated containers and 
ensure proper disposal. 

 
.5  Solvent based paints, wood preservatives, stains and finishes which cannot be reused must be treated as 

hazardous waste and disposed of in an appropriate manner in accordance with hazardous waste 
regulations. Empty paint cans are to be dry prior to disposal or recycling (where available). 

 
.6  Where paint recycling is available, collect all waste paint by type and provide for delivery to recycling 

or collection facility. 
 

.7  Paints, stains, and finishes are regarded as hazardous products and are subject to regulations for 
disposal. Information on these controls can be obtained from the Provincial Ministries of Environment 
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and Regional levels of Government. 
 
 
 

PART 2 - PRODUCTS 
 
 
 
2.1 Materials 
 

.1  Only materials (primers, paints, coatings, fillers, etc.) listed in the latest edition of the MPI approved 
product list (APL) are acceptable for use on this project. All such materials shall be from a single 
manufacturer. 

 
.2  All materials used shall be lead and mercury free, and shall have a low VOC content where possible. 

 
.3  Use only materials having a MPI rating of E2. 
 
 
 

2.2 Finish & Colours 
 

.1  Departmental Representive will provide Colour Schedule after contract award. 
 

.2  Colour schedule will be based upon the selection of no more than 20 base colours and 8 accent colours 
with a maximum of one deep or bright colour. 

 
.3  Selection of colours will be from manufacturers full range of colours. 

 
.4  Perform all colour tinting operations prior to delivery of paint to site. On-site tinting of painting 

materials not permitted. 
 

.5  Second coat in a three coat system to be tinted slightly lighter colour than top coat to show visible 
difference between coats. 

 
.6  Except as noted herein or indicated on the finish schedule, interior walls and ceiling surfaces shall be 

painted in accordance with the following criteria over an appropriate prime/sealer coat: 
.1  All areas (except as noted): washable latex with G3 (eggshell) finish. 
.2  Washrooms, shower areas: epoxy G5 (semi-gloss) finish for wet surfaces. 
.3  Food preparation areas: epoxy G5 (semi-gloss) for dry surfaces. 

 
.7  Doors shall be painted a different colour than frames, with a G5 (semi-gloss) finish. 

 
.8  Access doors, prime coated butts and other prime coated hardware, and exposed mechanical and 

electrical panels/heaters are to match adjacent wall/ceiling surface colour, sheen, and texture. 
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PART 3 - EXECUTION 
 
 
 
3.1 Preparation 
 

.1  Prepare all surfaces in accordance with MPI requirements. 
 

.2  As painting operations progress, place "WET PAINT" signs in occupied areas to approval of 
Departmental Representive. 

 
 
 

3.2 Protection 
 

.1  Cover or mask floors, windows and other ornamental hardware adjacent to areas being painted to 
prevent damage and to protect from paint drops and splatters. Use non-staining coverings. 

 
.2  Protect items that are permanently attached such as Fire Labels on doors and frames. 

 
.3  Protect factory finished products and equipment. 
 
 
 

3.3 Existing Conditions 
 

.1  Investigate moisture content of surfaces to be painted and report findings to Departmental 
Representive . Do not  proceed with work until conditions fall within acceptable range as 
recommended by manufacturer. 

 
.2  Maximum moisture content as follows: 

.1  Wallboard: 12%. 

.2  Masonry/Concrete: 12%. 
 
 
 

3.4 Cleaning 
 

.1  Clean all surfaces to be painted as follows: 
.1  Remove all dust, dirt, and other surface debris by vacuuming, wiping with dry, clean cloths. 
.2  Wash surfaces with solution of T.S.P. bleach and clean warm water using a stiff bristle brush 
 to remove dirt, oil and other surface contaminants. 
.3  Rinse scrubbed surfaces with clean water until foreign matter is flushed from surface. 
.4  Allow surfaces to drain completely and allow to dry thoroughly. 
.5  To prepare surfaces for water-based painting, water-based cleaners should be used in place of 

organic solvents. 
.6  Use trigger operated spray nozzles for water hoses. 
.7  Many water-based paints cannot be removed with water once dried. However, minimize the 
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use of kerosene or any such organic solvents to clean up water-based paints. 
 
 
 

3.5 Application 
 

.1  Method of application to be as approved by Departmental Representive. Apply paint by roller. 
Conform to  manufacturer's application instructions unless specified otherwise. 

 
.2  Use dipping, sheepskins or daubers only when no other method is practical in places of difficult access 

and only when specifically authorized by Departmental Representive. 
 

.3  Apply each coat of paint as a continuous film of uniform thickness. Repaint thin spots or bare areas 
before next coat of paint is applied. 

 
.4  Tint each coat of paint progressively lighter to enable confirmation of number of coats. 

 
.5  Unless otherwise approved apply a minimum of 4 coats of paint to deep or bright colours to achieve 

satisfactory results. 
 

.6  Allow surfaces to dry and properly cure after cleaning and between subsequent coats for minimum 
time period as recommended by manufacturer. 

 
.7  Sand and dust between each coat to remove visible defects from a distance up to 1000mm. 

 
.8  Finish closets and alcoves as specified for adjoining rooms. 

 
.9  Finish top, bottom, edges and cutouts of doors after fitting as specified for door surfaces. 
 
 
 

3.6  Mechanical Electrical Equipment 
 

.1  In finished areas: paint exposed conduits, piping, hangers, ductwork and other mechanical and 
electrical equipment. Colour and texture to match adjacent surfaces, except as noted otherwise. 

 
.2  In mechanical and electrical rooms: paint exposed conduits, piping, hangers, ductwork and other 

mechanical and electrical equipment. 
 

.3  In other unfinished areas: paint conduits, piping, hangers, ductwork and other mechanical and 
electrical equipment. 

 
.4  Touch up scratches and marks on factory painted finishes and equipment with paint as supplied by 

manufacturer of equipment. 
 

.5  Do not paint over nameplates. 
 

.6  Keep sprinkler heads free of paint. 
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.7  Paint inside of ductwork where visible behind grilles, registers and diffusers with primer and one coat 
of matt black paint. 

 
.8  Paint disconnect switches for fire alarm system and exit light systems in red enamel. 

 
.9  Paint all fire protection piping red. 

 
.10  Paint both sides and edges of backboards for telephone and electrical equipment before installation. 

Leave equipment in original finish except for touch-up as required, and paint conduits, mounting 
accessories and other unfinished items. 

 
 
 

3.7  Interior Paint and Coating System 
 

.1  Formula 1 (Latex): for gypsum board walls and ceiling apply: 
.1  One coat Interior Latex Primer Sealer MPI#50. 
.2  Two coats Interior Latex, Gloss Level 3 MPI#52. 

 
.2  Formula 2 (Latex): for shop primed ferrous metal surfaces, joist and ductwork apply: 

.1  Touch up shop primer with primer as provided by fabricator. 

.2  Spot repairs of Surface Tolerent Metal Primer MPI#23. 

.3  Two coats Interior Latex, Gloss Level 3 MPI#52. 
 

.3  Clean and re-install all hardware items that were removed before undertaken painting operations. 
 

.4  Remove protective coverings and warning signs as soon as practical after operations cease. 
 

.5  Remove paint splashings on exposed surfaces that were not painted. Remove smears and spatter 
immediately as operations progress, using compatible solvent. 

 
.6  Protect freshly completed surfaces from paint droppings and dust to approval of Departmental 

Representative. Avoid scuffing newly applied paint. 
 

.7  Restore areas used for storage, cleaning, mixing and handling of paint to clean condition as approved 
by Departmental Representative. 
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PART 1 GENERAL 

1.1 RELATED SECTIONS 

.1 Section 01 33 00 - Submittal Procedures.  

.2 Section 01 78 00 - Closeout Submittals.  

1.2 SUBMITTALS    

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

.2 Shop drawings; submit drawings stamped and signed for approval by Owner’s 
Representative.  

.3 Shop drawings to show:  

.1 Mounting arrangements.  

.2 Operating and maintenance clearances.  

.4 Shop drawings and product data accompanied by:  

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

.2 Acoustical sound power data, where applicable.  

.3 Points of operation on performance curves.  

.4 Manufacturer to certify current model production.  

.5 Certification of compliance to applicable codes.  

.5 In addition to transmittal letter referred to in Section 01 33 00 - Submittal Procedures: 
use MCAC "Shop Drawing Submittal Title Sheet". Identify section and paragraph 
number.  

.6 Closeout Submittals:  

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

.2 Operation and maintenance manual approved by, and final copies deposited 
with, Owner’s Representative before final inspection.  

.3 Operation data to include:  
.1 Control schematics for systems including environmental controls.  
.2 Description of systems and their controls.  
.3 Description of operation of systems at various loads together with reset 

schedules and seasonal variances.  
.4 Operation instruction for systems and component.  
.5 Description of actions to be taken in event of equipment failure.  
.6 Valves schedule and flow diagram.  
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.7 Colour coding chart.  
.4 Maintenance data to include:  

.1 Servicing, maintenance, operation and trouble-shooting instructions for 
each item of equipment.  

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

.5 Performance data to include:  
.1 Equipment manufacturer's performance datasheets with point of 

operation as left after commissioning is complete.  
.2 Equipment performance verification test results.  
.3 Special performance data as specified.  
.4 Testing, adjusting and balancing reports as specified in Section 23 05 93 

- Testing, Adjusting and Balancing for HVAC.  
.6 Approvals:  

.1 Submit 2 copies of draft Operation and Maintenance Manual to Owner’s 
Representative for approval. Submission of individual data will not be 
accepted unless directed by Owner’s Representative.  

.2 Make changes as required and re-submit as directed by Owner’s 
Representative.  

.7 Additional data:  
.1 Prepare and insert into operation and maintenance manual additional 

data when need for it becomes apparent during specified demonstrations 
and instructions.  

.8 Site records:  
.1 Owner’s Representative will provide 1 set of reproducible mechanical 

drawings or AutoCAD files. Provide sets of white prints as required for 
each phase of work. Mark changes as work progresses and as changes 
occur. Include changes to existing mechanical systems, control systems 
and low voltage control wiring.  

.2 Transfer information weekly to reproducibles, revising reproducibles to 
show work as actually installed.  

.3 Use different colour for each service.  

.4 Make available for reference purposes and inspection.  
.9 As-built drawings:  

.1 Prior to start of Testing, Adjusting and Balancing for HVAC, finalize 
production of as-built drawings.  

.2 Identify each drawing in lower right hand corner in letters at least 12 mm 
high as follows: - "AS BUILT DRAWINGS: THIS DRAWING HAS 
BEEN REVISED TO SHOW MECHANICAL SYSTEMS AS 
INSTALLED" (Signature of Contractor) (Date).  

.3 Submit to Owner’s Representative for approval and make corrections as 
directed.  
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.4 Perform testing, adjusting and balancing for HVAC using as-built 
drawings.  

.5 Submit completed reproducible as-built drawings with Operating and 
Maintenance Manuals.  

.10 Submit copies of as-built drawings for inclusion in final TAB report.  

1.3 QUALITY ASSURANCE    

.1 Quality Assurance: in accordance with Division 01. 

.2 Health and Safety Requirements: do construction occupational health and safety in 
accordance with Section 01 35 28 - Health and Safety Requirements.  

1.4 MAINTENANCE    

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

.1 One set of packing for each pump.  

.2 One casing joint gasket for each size pump.  

.3 One head gasket set for each heat exchanger. 

.4 One glass for each gauge glass.  

.5 One filter cartridge or set of filter media for each filter or filter bank in addition 
to final operating set. 

.2 Provide one set of special tools required to service equipment as recommended by 
manufacturers and in accordance with Section 01 78 00 - Closeout Submittals.  

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

1.5 DELIVERY, STORAGE, AND HANDLING    

.1 Waste Management and Disposal:  

.1 Construction/Demolition Waste Management and Disposal: separate waste 
materials for reuse and recycling in accordance with Division 01. 

PART 2 PRODUCTS  

2.1 MATERIALS    

.1 All materials used on this project shall be new and CSA approved unless noted 
otherwise.  
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PART 3 EXECUTION  

3.1 PAINTING, REPAIRS AND RESTORATION    

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

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

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

3.2 CLEANING    

.1 Clean interior and exterior of all systems including strainers. Protect open ends of ducts, 
diffusers, grilles and registers during construction to prevent ingress of dust and dirt into 
interior of ducts. If dust or dirt is detected prior to startup, vacuum interior of all ducts 
and air handling units. Prior to vacuuming use video camera to record condition of 
ductwork. Also use video camera to record condition of ducts after cleaning.  

3.3 FIELD QUALITY CONTROL    

.1 Site Tests: conduct following tests in accordance with Section 01 45 00 - Quality Control 
and submit report as described in PART 1 - SUBMITTALS.  

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

.2 Manufacturer's Field Services:  

.1 Obtain written report from manufacturer verifying compliance of Work, in 
handling, installing, applying, protecting and cleaning of product and submit 
Manufacturer's Field Reports as described in PART 1 - SUBMITTALS.  

.2 Provide manufacturer's field services consisting of product use recommendations 
and periodic site visits for inspection of product installation in accordance with 
manufacturer's instructions.  

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

3.4 DEMONSTRATION    

.1 Owner’s Representative will use equipment and systems for test purposes prior to 
acceptance. Contractor to supply labour, material, and instruments required for testing.  

.2 Supply tools, equipment and personnel to demonstrate and instruct operating and 
maintenance personnel in operating, controlling, adjusting, trouble-shooting and 
servicing of all systems and equipment during regular work hours, prior to acceptance.  

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

.4 Instruction duration time requirements as specified in appropriate sections.  
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.5 Owner’s Representative may record these demonstrations on video tape for future 
reference.  

3.5 PROTECTION    

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

END OF SECTION  
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PART 1 GENERAL   

1.1 SUMMARY 

.1 Use of HVAC systems during construction. 

1.2 USE OF SYSTEMS 

.1 Use of new and/or existing permanent heating and/or ventilating systems for supplying 
temporary heat or ventilation is permitted only under the following conditions:  

.1 Entire system is complete, pressure tested, cleaned, flushed out. 

.2 Building has been closed in, areas to be heated/ventilated are clean and will not 
thereafter be subjected to dust-producing processes. 

.3 There is no possibility of damage from any cause. 

.4 Supply ventilation systems are protected by 60% filters, which shall be inspected 
daily, changed every week or more frequently as required. 

.5 Return systems have approved filters over all openings, inlets, outlets. 

.6 All systems will be: 
.1 operated as per manufacturer's recommendations or instructions. 
.2 operated by Contractor. 
.3 monitored continuously by Contractor. 

.7 Warranties and guarantees are not thereby relaxed. 

.8 Regular preventive and all other manufacturers recommended maintenance 
routines are performed by Contractor at his own expense and under supervision 
of Owner’s Representative. 

.9 Refurbish entire system before static completion; clean internally and externally, 
restore to "as- new" condition, and replace filters in air systems. 

.2 Filters specified in this section are over and above those specified in other sections of 
this project. 

.3 Exhaust systems are not included in any approvals for temporary heating ventilation. 

PART 2 PRODUCTS (NOT USED)  

PART 3 EXECUTION (NOT USED)  

END OF SECTION  
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PART 1 GENERAL 

1.1 SUMMARY 

.1 Section includes: 

.1 Concrete housekeeping pads, hangers and supports for mechanical piping, 
ducting and equipment. 

1.2 RELATED SECTIONS 

.1 Section 01 33 00 - Submittal Procedures. 

1.3 REFERENCES 

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

.2 American Society for Testing and Materials (ASTM) 

.1 ASTM A307, Specification for Carbon Steel Bolts and Studs, 60,000 PSI 
Tensile Strength. 

.2 ASTM A563, Specification for Carbon and Alloy Steel Nuts. 

.3 Factory Mutual (FM) 

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

.1 Materials Safety Data Sheets (MSDS). 

.5 Underwriter's Laboratories of Canada (ULC) 

1.4 SYSTEM DESCRIPTION 

.1 Design Requirements 

.1 Construct pipe hanger and support to manufacturer's recommendations utilizing 
manufacturer's regular production components, parts and assemblies. 

.2 Base maximum load ratings on allowable stresses prescribed by MSS SP58 or 
ASME B31.1. 

.3 Ensure that supports, guides, anchors do not transmit excessive quantities of heat 
to building structure. 

.4 Design hangers and supports to support systems under all conditions of 
operation, allow free expansion and contraction, prevent excessive stresses from 
being introduced into pipework or connected equipment. 

.5 Provide for vertical adjustments after erection and during commissioning. 
Amount of adjustment to be in accordance with MSS SP58. 

.2 Performance Requirements 
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.1 Design supports, platforms, catwalks, hangers, to withstand seismic events for 
location as per the National Building Code 

1.5 SUBMITTALS    

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

.2 Shop drawings: submit drawings stamped and signed for approval by Owner’s 
Representative.  

.3 Quality assurance submittals: submit following in accordance with Section 01 33 00 - 
Submittal Procedures.  

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

.2 Instructions: submit manufacturer's installation instructions.  
.1 Owner’s Representative will make available 1 copy of systems supplier's 

installation instructions.  

.4 Closeout Submittals:  

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

1.6 QUALITY ASSURANCE    

.1 Health and Safety:  

.1 Do construction occupational health and safety in accordance with Section 
01 35 28 - Health and Safety Requirements.  

1.7 DELIVERY, STORAGE, AND HANDLING    

.1 Packing, shipping, handling and unloading:  

.1 Deliver, store and handle in accordance with Division 01.  

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

.2 Waste Management and Disposal:  

.1 Construction/Demolition Waste Management and Disposal: separate waste 
materials for reuse and recycling in accordance with Division 01. 

PART 2 PRODUCTS 

2.1 GENERAL 

.1 Fabricate hangers, supports and sway braces in accordance with ANSI B31.1 and MSS 
SP-58 and SP-89. 
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.2 Use components for intended design purpose only. Do not use for rigging or erection 
purposes. 

2.2 PIPE HANGERS 

.1 Finishes: 

.1 Pipe hangers and supports: galvanized painted with zinc-rich paint after 
manufacture. 

.2 Use electro-plating galvanizing process or hot dipped galvanizing process. 

.3 Ensure steel hangers in contact with copper piping are copper plated or epoxy 
coated. 

.2 Shop and field-fabricated assemblies. 

.1 Trapeze hanger assemblies: MSS SP-89. 

.2 Steel brackets: MSS SP-89. 

.3 Sway braces for seismic restraint systems: to MSS SP-89. 

.3 Hanger rods: threaded rod material to MSS SP-58. 

.1 Ensure that hanger rods are subject to tensile loading only. 

.2 Provide linkages where lateral or axial movement of pipework is anticipated. 

.3 Do not use 22 mm or 28 mm rod. 

.4 Adjustable clevis: material to MSS SP-69, UL listed FM approved, where required clevis 
bolt with nipple spacer and vertical adjustment nuts above and below clevis. 

.1 Ensure "U" has hole in bottom for rivetting to insulation shields. 

.5 Yoke style pipe roll: carbon steel yoke, rod and nuts with cast iron roll, to MSS SP-69. 

.6 U-bolts: carbon steel to MSS SP-69 with 2 nuts at each end to ASTM A563. 

.1 Finishes for steel pipework:  galvanized. 

PART 3 EXECUTION 

3.1 MANUFACTURER’S INSTRUCTIONS 

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

3.2 INSTALLATION 

.1 Install in accordance with: 

.1 Manufacturer's instructions and recommendations. 

.2 Clamps on riser piping: 
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.1 Support independent of connected horizontal pipework using  riser clamps and 
riser clamp lugs welded to riser. 

.2 Bolt-tightening torques to be to industry standards. 

.3 Steel pipes: Install below coupling or shear lugs welded to pipe. 

.4 Cast iron pipes: Install below joint. 

.3 Clevis plates: 

.1 Attach to concrete with 4 minimum concrete inserts, one at each corner. 

.4 Provide supplementary structural steelwork where structural bearings do not exist or 
where concrete inserts are not in correct locations. 

.5 Use approved constant support type hangers where: 

.1 Vertical movement of pipework is 13 mm or more, 

.2 Transfer of load to adjacent hangers or connected equipment is not permitted. 

.6 Use variable support spring hangers where: 

.1 Transfer of load to adjacent piping or to connected equipment is not critical. 

.2 Variation in supporting effect does not exceed 25 % of total load. 

3.3 HANGER INSTALLATION 

.1 Install hanger so that rod is vertical under operating conditions. 

.2 Adjust hangers to equalize load. 

.3 Support from structural members. Where structural bearing does not exist or inserts are 
not in suitable locations, provide supplementary structural steel members, comprised of 
angel iron or c-channel. 

3.4 HORIZONTAL MOVEMENT 

.1 Angularity of rod hanger resulting from horizontal movement of pipework from cold to 
hot position not to exceed 4 degrees from vertical. 

.2 Where horizontal pipe movement is less than 13 mm, offset pipe hanger and support so 
that rod hanger is vertical in the hot position. 

3.5 FINAL ADJUSTMENT 

.1 Adjust hangers and supports: 

.1 Ensure that rod is vertical under operating conditions. 

.2 Equalize loads. 

.2 Adjustable clevis: 

.1 Tighten hanger load nut securely to ensure proper hanger performance. 

.2 Tighten upper nut after adjustment. 
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.3 C-clamps: 

.1 Follow manufacturer's recommended written instructions and torque values 
when tightening C-clamps to bottom flange of beam. 

.4 Beam clamps: 

.1 Hammer jaw firmly against underside of beam. 

END OF SECTION 
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PART 1 GENERAL 

1.1 SUMMARY 

.1 Section Includes: 

.1 Materials and requirements for the identification of piping systems, duct work, 
valves and controllers, including the installation and location of identification 
systems. 

.2 Sustainable requirements for construction and verification. 

1.2 RELATED SECTIONS 

.1 Section 01 33 00 - Submittal Procedures. 

1.3 REFERENCES 

.1 Canadian General Standards Board (CGSB) 

.1 CAN/CGSB-24.3, Identification of Piping Systems. 

.2 National Fire Protection Association (NFPA) 

.1 NFPA 13, Standard for the Installation of Sprinkler Systems. 

.2 NFPA 14, Standard for the Standpipe and Hose Systems. 

1.4 SUBMITTALS 

.1 Product Data: 

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

.2 Product data to include paint colour chips, other products specified in this 
section. 

.3 Samples: 
.1 Submit samples in accordance with Section 01 33 00 – Submittal 

Procedures. 
.2 Samples to include nameplates, labels, tags, lists of proposed legends. 

1.5 QUALITY ASSURANCE 

.1 Quality assurance submittals:  submit following in accordance with Section 01 33 00 – 
Submittal Procedures. 

.2 Health and Safety: 

.1 Do construction occupational health and safety in accordance with Section 01 
35 29.06 – Health and Safety Requirements. 

1.6 DELIVERY, STORAGE, AND HANDLING 

.1 Packing, shipping, handling and unloading: 
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.1 Deliver, store and handle in accordance with Division 01. 

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

.2 Waste Management and Disposal:  

.1 Construction/Demolition Waste Management and Disposal: separate waste 
materials for reuse and recycling in accordance with Division 01. 

.2 Dispose of unused paint coating material at official hazardous material 
collections site approved by Owner’s Representative.  

.3 Do not dispose of unused paint coating material into sewer system, into 
streams, lakes, onto ground or in locations where it will pose health or 
environmental hazard. 

PART 2 PRODUCTS 

2.1 MANUFACTURER'S EQUIPMENT NAMEPLATES 

.1 Metal or plastic laminate nameplate mechanically fastened to each piece of equipment by 
manufacturer. 

.2 Lettering and numbers to be raised or recessed. 

.3 Information to include, as appropriate: 

.1 Equipment: Manufacturer's name, model, size, serial number, capacity. 

.2 Motor: voltage, Hz, phase, power factor, duty, frame size. 

2.2 SYSTEM NAMEPLATES 

.1 Colours: 

.1 Hazardous: red letters, white background. 

.2 Elsewhere: black letters, white background (except where required otherwise 
by applicable codes). 

 

.2 Construction: 

.1 3 mm thick laminated plastic or white anodized aluminum, matte finish, with 
square corners, letters accurately aligned and machine engraved into core. 

.3 Sizes: 

 

 

.1 Conform to following table: 
Size # mm Sizes (mm) No. of Lines Height of Letters 

(mm) 
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Size # mm Sizes (mm) No. of Lines Height of Letters 
(mm) 

1 10 x 50 1 3 
2 13 x 75 1 5 
3 13 x 75 2 3 
4 20 x 100 1 8 
5 20 x 100 2 5 
6 20 x 200 1 8 
7 25 x 125 1 12 
8 25 x 125 2 8 
9 35 x 200 1 20 

 
.2 Use maximum of 25 letters/numbers per line. 

.4 Locations: 

.1 Terminal cabinets, control panels: Use size # 5. 

.2 Equipment in Mechanical Rooms: Use size # 9. 

2.3 EXISTING IDENTIFICATION SYSTEMS 

.1 Apply existing identification system to new work. 

.2 Where existing identification system does not cover for new work, use identification 
system specified this section. 

.3 Before starting work, obtain written approval of identification system from Owner’s 
Representative.  

2.4 IDENTIFICATION OF PIPING SYSTEMS 

.1 Identify contents by background colour marking, pictogram (as necessary), legend; 
direction of flow by arrows. To CAN/CGSB 24.3 except where specified otherwise. 

.2 Pictograms: 

.1 Where required, to Workplace Hazardous Materials Information System 
(WHMIS) regulations. 

.3 Legend: 

.1 Block capitals to sizes and colours listed in CAN/CGSB 24.3. 

.4 Arrows showing direction of flow: 

.1 Outside diameter of pipe or insulation less than 75 mm: 100 mm long x 50 mm 
high. 

.2 Outside diameter of pipe or insulation 75 mm and greater: 150 mm long x 50 
mm high. 

.3 Use double-headed arrows where flow is reversible. 



Administration Building HVAC Upgrades 
Terra Nova National Park, NL 

Proj. No.: 2016-05 
 Section 23 05 53.01 – Mechanical Identification Page 4 of 8 
 

.5 Extent of background colour marking: 

.1 To full circumference of pipe or insulation. 

.2 Length to accommodate pictogram, full length of legend and arrows. 

.6 Materials for background colour marking, legend, arrows: 

.1 Pipes and tubing 20 mm and smaller: Waterproof and heat-resistant pressure 
sensitive plastic marker tags. 

.2 All other pipes: Pressure sensitive plastic-coated cloth or vinyl with protective 
overcoating, waterproof contact adhesive undercoating, suitable for ambient of 
100%RH and continuous operating temperature of 150oC and intermittent 
temperature of 200oC. 

.7 Colours and Legends: 

.1 Where not listed, obtain direction from Owner’s Representative.  

.2 Colours for legends, arrows, to following table: 
 

Background colour Legend, arrows 
Yellow BLACK 
                 Green WHITE 
                  Red WHITE 

.3 Background colour marking and legends for piping systems: 
 

Contents Background colour 
marking 

Legend 

** Add design temperature 
++ Add design temperature and pressure 
City water Green CITY WATER 
Treated water Green TREATED WATER 
Brine Green BRINE 
Condenser water supply Green COND. WTR. 

SUPPLY 
Condenser water return Green COND. WTR. 

RETURN 
Hot water heating 
supply 

Yellow HEATING SUPPLY 

Hot water heating return Yellow HEATING RETURN 
High temp HW Htg. 
supply 

Yellow HTHW HTG. 
SUPPLY++ 

High temp HW Htg. 
return 

Yellow HTHW HTG. 
RETURN++ 

Make-up water Yellow MAKE-UP WTR 
Boiler feed water Yellow BLR. FEED WTR 
Steam ___kPa Yellow ___kPa STEAM 
Steam condensate 
(gravity) 

Yellow ST.COND.RET 
(GRAVITY) 
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Contents Background colour 
marking 

Legend 

** Add design temperature 
++ Add design temperature and pressure 
Steam condensate 
(pumped) 

Yellow ST.COND.RET 
(PUMPED) 

Safety valve vent Yellow STEAM VENT 
Intermittent blow-off Yellow INT. BLOW-OFF 
Continuous blow-off Yellow CONT. BLOW-OFF 
Chilled drinking water Green CH. DRINK WTR 
Drinking water return Green CH. DRINK WTR. 

CIRC 
Domestic hot water 
supply 

Green DOM. HW SUPPLY 

Dom. HWS 
recirculation 

Green DOM. HW CIRC 

Domestic cold water 
supply 

Green DOM. CWS 

Waste water Green WASTE WATER 
Contaminated lab waste Yellow CONT. LAB WASTE 
Acid waste Yellow ACID WASTE (add 

source) 
Storm water Green STORM 
Sanitary Green SAN 
Plumbing vent Green SAN. VENT 
Refrigeration suction Yellow REF. SUCTION 
Refrigeration liquid Yellow REF. LIQUID 
Refrigeration hot gas Yellow REF. HOT GAS 
No. ___ fuel oil suction Yellow # ___ FUEL OIL 
No. ___ fuel oil return Yellow # ___ FUEL OIL 
Lubricating oil Yellow LUB. OIL 
Hydraulic oil Yellow HYDRAULIC OIL 
Gasoline Yellow GASOLINE 
Natural gas to Codes  
Propane to Codes  
Gas regulator vents to Codes  
Distilled water Green DISTILL. WTR 
Demineralized water Green DEMIN. WATER 
Chlorine Yellow CHLORINE 
Nitrogen Yellow NITROGEN 
Oxygen Yellow OXYGEN 
Compressed air 
(<700kPa) 

Green COMP. AIR ___ kPa 

Compressed air 
(>700kPa) 

Yellow COMP. AIR ___ kPa 

Vacuum Green VACUUM 
Fire protection water Red FIRE PROT. WTR 
Sprinklers Red SPRINKLERS 
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Contents Background colour 
marking 

Legend 

** Add design temperature 
++ Add design temperature and pressure 
Carbon dioxide Red CO2 
Instrument air Green INSTRUMENT AIR 
Control air tubing To Section 25 05 54 – EMCS: Identification 
Conduit for low voltage 
control wiring 

To Section 25 05 54 – EMCS: Identification 

2.5 IDENTIFICATION DUCTWORK SYSTEMS 

.1 50 mm high stencilled letters and directional arrows 150 mm long x 50 mm  high. 

.2 Colours: Black, or co-ordinated with base colour to ensure strong contrast. 

.3 Identify system: e.g. Supply AHU-1, Exhaust F-7. 

2.6 VALVES, CONTROLLERS 

.1 Brass tags 12 mm diameter with stamped identification data filled with black paint. 

.2 Include flow diagrams for each system, of approved size, showing charts and schedules 
with identification of each tagged item, valve type, service, function, normal position, 
location of tagged item. 

2.7 CONTROLS COMPONENTS IDENTIFICATION 

.1 Identify all systems, equipment, components, controls, sensors with system nameplates 
specified in section 25 05 54 – EMCS:  Identification.  If no EMCS included in project, 
identification as per this section. 

.2 Inscriptions to include function and (where appropriate) fail-safe position, component ID 
name.  

2.8 LANGUAGE 

.1 Identification to be in English. 

PART 3 EXECUTION 

3.1 MANUFACTURER’S INSTRUCTIONS 

.1 Compliance:  comply with manufacturer’s written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheet. 
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3.2 TIMING 

.1 Provide identification only after all painting specified in Section 09 91 23 - Interior 
Painting has been completed. 

3.3 INSTALLATION 

.1 Perform work in accordance with CAN/CGSB-24.3 except as specified otherwise. 

.2 Provide ULC and/or CSA registration plates as required by respective agency. 

3.4 NAMEPLATES 

.1 Locations: 

.1 In conspicuous location to facilitate easy reading and identification from 
operating floor. 

.2 Standoffs: 

.1 Provide for nameplates on hot and/or insulated surfaces. 

.3 Protection 

.1 Do not paint, insulate or cover in any way. 

3.5 LOCATION OF IDENTIFICATION ON PIPING AND DUCTWORK SYSTEMS 

.1 On long straight runs in open areas in boiler rooms, equipment rooms, galleries, tunnels: 
At not more than 17 m intervals and more frequently if required to ensure that at least 
one is visible from any one viewpoint in operating areas and walking aisles. 

.2 Adjacent to each change in direction. 

.3 At least once in each small room through which piping or ductwork passes. 

.4 On both sides of visual obstruction or where run is difficult to follow. 

.5 On both sides of separations such as walls, floors, partitions. 

.6 Where system is installed in pipe chases, ceiling spaces, galleries, confined spaces, at 
entry and exit points, and at access openings. 

.7 At beginning and end points of each run and at each piece of equipment in run. 

.8 At point immediately upstream of major manually operated or automatically controlled 
valves, dampers, etc. Where this is not possible, place identification as close as possible, 
preferably on upstream side. 

.9 Identification to be easily and accurately readable from usual operating areas and from 
access points. 
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.1 Position of identification to be approximately at right angles to most 
convenient line of sight, considering operating positions, lighting conditions, 
risk of physical damage or injury and reduced visibility over time due to dust 
and dirt. 

3.6 VALVES, CONTROLLERS 

.1 Valves and operating controllers, except at plumbing fixtures, radiation, or where in 
plain sight of equipment they serve: Secure tags with non-ferrous chains or closed 
"S"hooks. 

.2 Install one copy of flow diagrams, valve schedules mounted in frame behind non-glare 
glass where directed by Owner’s Representative. Provide one copy (reduced in size if 
required) in each operating and maintenance manual. 

.3 Number valves in each system consecutively. 

3.7 CLEANING 

.1 Proceed in accordance with Division 01. 

.2 Upon completion and verification of performance of installation, remove surplus 
materials, rubbish, tools and equipment. 

END OF SECTION 
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PART 1 GENERAL 

1.1 SUMMARY 

.1 TAB is used throughout this Section to describe the process, methods and requirements 
of testing, adjusting and balancing for HVAC. 

.2 TAB means to test, adjust and balance to perform in accordance with requirements of 
Contract Documents and to do other work as specified in this Section. 

1.2 QUALIFICATIONS OF TAB PERSONNEL 

.1 Submit names of personnel certified to AABC, NBC, NEBB or SMACNA to perform 
TAB to Owner’s Representative within 90 days of award of contract. 

.2 Provide documentation confirming qualifications, successful experience.  TAB 
contractor shall have experience to AABC, NBC, NEBB or SMACNA. 

.3 TAB: performed in accordance with the requirements of standard under which TAB 
Firm’s qualifications are approved: 

.1 Associated Air Balance Council, (AABC) National Standards for Total System 
Balance, MN-1. 

.2 National Balancing Council, (NBC) Certified Air Balancing Specifications and 
Certified Hydronic Balancing Specifications. 

.3 National Environmental Balancing Bureau (NEBB) TABES, Procedural 
Standards for Testing, Adjusting, Balancing of Environmental Systems. 

.4 Sheet Metal and Air Conditioning Contractors’ National Association 
(SMACNA), HVAC TAB HVAC Systems – Testing, Adjusting and Balancing. 

.4 Recommendations and suggested practices contained in the TAB Standard: mandatory. 

.5 Use TAB Standard provisions, including checklists, and report forms to satisfy Contract 
requirements. 

.6 Use TAB standard for TAB, including qualifications for TAB Firm and Specialist and 
calibration of TAB instruments. 

.7 Where instrument manufacturer calibration recommendations are more stringent than 
those listed in the TAB standard, use manufacturer’s recommendations. 

.8 TAB Standard quality assurance provisions such as performance guarantees form part of 
this contract. 

.1 For systems or system components not covered in TAB standard, use TAB 
procedures developed by TAB Specialist. 
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.2 Where new procedures and requirements are applicable to Contract requirements 
have been published or adopted by body responsible for TAB Standard used 
(AABC, NBC, NEBB, or SMACNA), requirements and recommendations 
contained in these procedures and requirements are mandatory. 

1.3 PURPOSE OF TAB 

.1 Test to verify proper and safe operation, determine actual point of performance, evaluate 
qualitative and quantitative performance of equipment, systems and controls at design, 
average and low loads using actual or simulated loads. 

.2 Adjust and regulate equipment and systems so as to meet specified performance 
requirements and to achieve specified interaction with other related systems under 
normal and emergency loads and operating conditions. 

.3 Balance systems and equipment to regulate flow rates to match load requirements over 
full operating ranges. 

1.4 EXCEPTIONS 

.1 TAB of systems and equipment regulated by codes, standards to be to satisfaction of 
authority having jurisdiction. 

1.5 CO-ORDINATION 

.1 Schedule time required for TAB (including repairs, re-testing) into project construction 
and completion schedule so as to ensure completion before acceptance of project. 

.2 Do TAB of each system independently and subsequently, where interlocked with other 
systems, in unison with those systems. 

1.6 PRE-TAB REVIEW 

.1  Review contract documents before project construction is started and confirm in writing 
to Owner’s Representative adequacy of provisions for TAB and other aspects of design 
and installation pertinent to success of TAB. 

.2 Review specified standards and report to Owner’s Representative in writing all proposed 
procedures which vary from standard. 

.3 During construction, co-ordinate location and installation of TAB devices, equipment, 
accessories, measurement ports and fittings. 

1.7 START-UP 

.1 Follow start-up procedures as recommended by equipment manufacturer unless specified 
otherwise. 

.2 Follow special start-up procedures specified elsewhere in other Divisions. 



Administration Building HVAC Upgrades 
Terra Nova National Park, NL 

Proj. No.: 2016-05 
 Section 23 05 93 – Testing, Adjusting and Balancing for HVAC Page 3 of 6 
 
1.8 OPERATION OF SYSTEMS DURING TAB 

.1 Operate systems for length of time required for TAB and as required by Owner’s 
Representative for verification of TAB reports. 

1.9 START OF TAB 

.1 Notify Owner’s Representative seven (7) working days prior to start of TAB. 

.2 Start TAB when building is essentially completed, including: 

.1 Installation of ceilings, doors, windows, other construction affecting TAB. 

.2 Application of weatherstripping, sealing, caulking. 

.3 All provisions for TAB installed and operational. 

.3 Start-up, verification for proper, normal and safe operation of mechanical and associated 
electrical and control systems affecting TAB including but not limited to: 

.1 Proper thermal overload protection in place for electrical equipment. 

.2 Air systems: 
.1 Filters in place, clean. 
.2 Duct systems clean. 
.3 Ducts, air shafts, ceiling plenums are airtight to within specified 

tolerances. 
.4 Correct fan rotation. 
.5 Fire, smoke, volume control dampers installed and open. 
.6 Coil fins combed, clean. 
.7 Access doors, installed, closed. 
.8 Outlets installed, volume control dampers open. 

1.10 APPLICATION TOLERANCES 

.1 Do TAB to following tolerances of design values: 

.1 Other HVAC systems: plus 5%, minus 5%. 

.2 Refrigeration systems:  plus or minus 10%.  

1.11 ACCURACY TOLERANCES 

.1 Measured values to be accurate to within plus or minus 2 % of actual values. 

1.12 INSTRUMENTS 

.1 Prior to TAB, submit to Owner’s Representative list of instruments to be used together 
with serial numbers. 

.2 Calibrate in accordance with requirements of most stringent of referenced standard for 
either applicable system or HVAC system. 
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.3 Calibrate within 3 (three) months of TAB.  Provide certificate of calibration to Owner’s 
Representative. 

1.13 SUBMITTALS 

.1 Submit, prior to commencement of TAB: 

.2 Proposed methodology and procedures for performing TAB if different from referenced 
standard. 

1.14 PRELIMINARY TAB REPORT 

.1 Submit for checking and approval of Owner’s Representative, prior to submission of 
formal TAB report, sample of rough TAB sheets. Include: 

.1 Details of instruments used. 

.2 Details of TAB procedures employed. 

.3 Calculations procedures. 

.4 Summaries. 

1.15 TAB REPORT 

.1 Format to be in accordance with referenced standard.  

.2 TAB report to show results in SI units and to include: 

.1 Project record drawings. 

.2 System schematics. 

.3 Submit 3 (three) copies of TAB Report to Owner’s Representative for verification and 
approval, in English in D-ring binders, complete with index tabs. 

1.16 VERIFICATION 

.1 Reported results subject to verification by Owner’s Representative. 

.2 Provide manpower and instrumentation to verify up to 30% of reported results. 

.3 Number and location of verified results to be at discretion of Owner’s Representative. 

.4 Bear costs to repeat TAB as required to satisfaction of Owner’s Representative. 

1.17 SETTINGS 

.1 After TAB is completed to satisfaction of Owner’s Representative, replace drive guards, 
close access doors, lock devices in set positions, ensure sensors are at required settings. 

.2 Permanently mark settings to allow restoration at any time during life of facility. 
Markings not to be eradicated or covered in any way. 
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1.18 COMPLETION OF TAB 

.1 TAB to be considered complete when final TAB Report received and approved by 
Owner’s Representative. 

1.19 AIR SYSTEMS 

.1 Standard: TAB to be to most stringent of this section or TAB standards of AABC, NBC 
or NEBB.  

.2 Do TAB of systems, equipment, components, controls specified in other Divisions. 

.3 Qualifications: personnel performing TAB to be qualified to standards of AABC, NBC 
or NEBB. 

.4 Quality assurance: Perform TAB under direction of supervisor qualified to standards of 
AABC, NBC or NEBB. 

.5 Measurements: to include, but not limited to, following as appropriate for systems, 
equipment, components, controls: air velocity, static pressure, flow rate, pressure drop 
(or loss), temperatures (dry bulb, wet bulb, dewpoint), duct cross-sectional area, RPM, 
electrical power, voltage, noise, vibration, amperage and volts for each stage of electrical 
heating coils. 

.6 Locations of equipment measurements: To include, but not be limited to, following as 
appropriate: 

.1 Inlet and outlet of dampers, filter, coil, humidifier, fan, other equipment causing 
changes in conditions. 

.2 At controllers, controlled device. 

.7 Locations of systems measurements to include, but not be limited to, following as 
appropriate: Main ducts, main branch, sub-branch, run-out (or grille, register or diffuser). 

1.20 OTHER TAB REQUIREMENTS 

.1 General requirements applicable to work specified this paragraph: 

.1 Qualifications of TAB personnel: as for air systems specified this section. 

.2 Quality assurance: as for air systems specified this section. 

.2 Laboratory fume hoods: 

.1 Standard: ASHRAE 110 – Method of Testing Performance of Laboratory Fume 
Hoods, applicable provincial standard.   

.2 TAB procedures: as described in standard. 

.3 Building pressure conditions: 
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.1 Adjust HVAC systems, equipment, controls to ensure specified pressure 
conditions during winter and summer design conditions. 

.4 Zone pressure differences: 

.1 Adjust HVAC systems, equipment, controls to establish specified air pressure 
differentials, with all systems in all possible combinations of normal operating 
modes. 

PART 2 PRODUCTS (NOT APPLICABLE) 

PART 3 EXECUTION (NOT APPLICABLE) 

END OF SECTION 
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PART 1 GENERAL 

1.1 RELATED SECTIONS 

.1 Section 01 33 00 - Submittal Procedures. 

.2 Section 23 05 29 - Hangers and Supports for HVAC Piping and Equipment 

.3 Section 23 05 53.01 – Mechanical Identification. 

1.2 REFERENCES 

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

.1 ANSI/ASHRAE/IESNA 90.1, SI; Energy Standard for Buildings Except Low-
Rise Residential Buildings. 

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

.1 ASTM B209M, Specification for Aluminum and Aluminum Alloy Sheet and 
Plate (Metric). 

.2 ASTM C335, Test Method for Steady State Heat Transfer Properties of 
Horizontal Pipe Insulation. 

.3 ASTM C411, Test Method for Hot-Surface Performance of High-Temperature 
Thermal Insulation. 

.4 ASTM C449/C449M, Standard Specification for Mineral Fiber-Hydraulic-
Setting Thermal Insulating and Finishing Cement. 

.5 ASTM C547, Specification for Mineral Fiber Pipe Insulation. 

.6 ASTM C553, Specification for Mineral Fiber Blanket Thermal Insulation for 
Commercial and Industrial Applications. 

.7 ASTM C612, Specification for Mineral Fiber Block and Board Thermal 
Insulation. 

.8 ASTM C795, Specification for Thermal Insulation for Use with Austenitic 
Stainless Steel. 

.9 ASTM C921, Standard Practice for Determining Properties of Jacketing 
Materials for Thermal Insulation. 

.3 Canadian General Standards Board (CGSB) 

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

.4 Thermal Insulation Association of Canada (TIAC): National Insulation Standards. 

.5 Underwriters Laboratories of Canada (ULC) 

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

.6 National Energy Code of Canada for Buildings (NECB) 
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1.3 DEFINITIONS 

.1 For purposes of this section: 

.1 "CONCEALED" - insulated mechanical services and equipment in suspended 
ceilings and non-accessible chases and furred-in spaces. 

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

.3 Insulation systems - insulation material, fasteners, jackets, and other accessories. 

.2 TIAC Codes: 

.1 CRD: Commercial Round Ductwork, 

.2 CRF: Commercial Rectangular Finish. 

1.4 SHOP DRAWINGS 

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

.2 Submit for approval manufacturer's catalogue literature related to installation, fabrication 
for duct jointing recommendations. 

1.5 SAMPLES 

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

.2 Submit for approval: complete assembly of each type of insulation system, insulation, 
coating, and adhesive proposed. Mount sample on 12 mm plywood board. Affix 
typewritten label beneath sample indicating service. 

1.6 MANUFACTURERS' INSTRUCTIONS 

.1 Submit manufacturer's installation instructions in accordance with Section 01 33 00 - 
Submittal Procedures. 

.2 Installation instructions to include procedures used and installation standards achieved. 

1.7 QUALIFICATIONS 

.1 Installer: certified in performing work of this section, and have experience in this size 
and type of project, qualified to standards of TIAC. 

1.8 DELIVERY, STORAGE AND HANDLING 

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

.2 Protect from weather and construction traffic. 

.3 Protect against damage from any source. 

.4 Store at temperatures and conditions recommended by manufacturer. 



Administration Building HVAC Upgrades 
Terra Nova National Park, NL 

Proj. No.: 2016-05 
 Section 23 07 13 – Duct Insulation  Page 3 of 6 

  
1.9 WASTE MANAGEMENT AND DISPOSAL 

.1 Separate and recycle waste materials in accordance with Division 01. 

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

.3 Collect and separate for disposal, paper, plastic, polystyrene, corrugated cardboard 
packaging material in appropriate on-site bins for recycling in accordance with Waste 
Management Plan. 

.4 Divert unused metal materials from landfill to metal recycling facility approved by 
Owner’s Representative. 

.5 Divert unused adhesive material from landfill to official hazardous material collections 
site approved by Owner’s Representative. 

.6 Do no dispose of unused adhesive materials into sewer systems, into lakes, streams, onto 
ground or in other locations where it will pose health or environmental hazard. 

PART 2 PRODUCTS 

2.1 FIRE AND SMOKE RATING 

.1 In accordance with CAN/ULC-S102: 

.1 Maximum flame spread rating: 25. 

.2 Maximum smoke developed rating: 50. 

2.2 INSULATION 

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

.2 Thermal conductivity ("k" factor) not to exceed specified values at 24oC mean 
temperature when tested in accordance with ASTM C335. 

.3 TIAC Code C-1: Rigid mineral fibre board to ASTM C612, with factory applied vapour 
retarder jacket to CGSB 51-GP-52Ma (as scheduled in PART 3 of this Section). 

.4 TIAC Code C-2: Mineral fibre blanket to ASTM C553 faced with factory applied vapour 
retarder jacket to CGSB 51-GP-52Ma (as scheduled in PART 3 of this section). 

.1 Mineral fibre: to ASTM C553. 

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

.3 Maximum "k" factor: to ASTM C553. 

2.3 JACKETS 

.1 Canvas: 

.1 220 gm/m2 cotton, plain weave, treated with dilute fire retardant lagging 
adhesive to ASTM C921. 
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.2 Lagging adhesive: Compatible with insulation. 

.3 Aluminum: 

.1 To ASTM B209 with moisture barrier as scheduled in PART 3 of this section. 

.2 Thickness: 0.40 mm sheet. 

.3 Finish: Stucco embossed or corrugated. 

.4 Jacket banding and mechanical seals: 12 mm wide, 0.5 mm thick stainless steel. 

.4 Stainless steel: 

.1 Type: 304 or 316 where additional corrosion protection is required.  

.2 Thickness:  0.25 mm sheet. 

.3 Finish: Corrugated or stucco embossed. 

.4 Jacket banding and mechanical seals: 12mm wide, 0.5 mm thick stainless steel. 

2.4 ACCESSORIES 

.1 Vapour retarder lap adhesive: 

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

.2 Indoor Vapour Retarder Finish: 

.1 Vinyl emulsion type acrylic, compatible with insulation. 

.3 Insulating Cement: hydraulic setting on mineral wool, to ASTM C449. 

.4 ULC Listed Canvas Jacket: 

.1 220 gm/m2 cotton, plain weave, treated with dilute fire retardant lagging 
adhesive to ASTM C921.  

.5 Outdoor Vapour Retarder Mastic: 

.1 Vinyl emulsion type acrylic, compatible with insulation. 

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

.6 Tape: self-adhesive, aluminum, reinforced, 75 mm wide minimum. 

.7 Contact adhesive: quick-setting 

.8 Canvas adhesive: washable. 

.9 Tie wire: 1.5 mm stainless steel. 

.10 Banding: 12 mm wide, 0.5 mm thick stainless steel. 

.11 Facing: 25 mm galvanized steel hexagonal wire mesh stitched on one face of insulation.  

.12 Fasteners:  4 mm diameter pins with 35 mm diameter or square clips, length to suit 
thickness of insulation. 
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PART 3 EXECUTION 

3.1 PRE-INSTALLATION REQUIREMENTS 

.1 Pressure testing of ductwork systems complete, witnessed and certified. 

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

3.2 INSTALLATION 

.1 Install in accordance with TIAC National Standards. 

.2 Apply materials in accordance with manufacturer’s instructions and as indicated. 

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

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

.1 Hangers, supports to be outside vapour retarder jacket. 

.5 Supports, Hangers in accordance with Section 23 05 29 - Hangers and Supports for 
HVAC Piping and Equipment 

.1 Apply high compressive strength insulation where insulation may be compressed 
by weight of ductwork. 

.6 Fasteners: At 300 mm oc in horizontal and vertical directions, minimum two rows each 
side. 

3.3 DUCTWORK INSULATION SCHEDULE 

.1 Insulation types and thicknesses: Conform to following Table: 

.2  

 TIAC Code Vapour Retarder Thickness (mm) 
Rectangular cold and dual 
temperature supply air ducts 
(exposed) 

C-1 yes 50 

Round cold and dual temperature 
supply air ducts (concealed) 

C-2 yes 50 

Rectangular warm air ducts 
(exposed)  

C-1 no 25 

Round warm air ducts (exposed) C-1 no 25                  
Rectangular cold and dual 
temperature supply air ducts 
(concealed)  

C-2 Yes  25 

Round cold and dual temperature 
supply air ducts (exposed)  

C-1 yes 50 

Rectangular warm air ducts 
(concealed)  

C-2 No  25 
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 TIAC Code Vapour Retarder Thickness (mm) 
Round warm air ducts 
(concealed)  

C-2 No 25  

Supply, return and exhaust ducts 
exposed in space being served 

  none 

Outside air ducts to mixing 
plenum 

C-1 yes 50 

Mixing plenums C-1 yes 25 
Exhaust duct between dampers 
and louvers 

C-1 no 50 

Rectangular ducts outside C-1 special 50 
Round ducts outside C-1 special 50 
Acoustically lined ducts See Section 23 33 53- Duct Liners   

.3 Exposed round ducts 600 mm and larger, smaller sizes where subject to abuse: 

.1 Use TIAC code C-1 insulation, scored to suit diameter of duct. 

.4 Finishes: Conform to following table: 

 
 TIAC Code 
 Rectangular Round 
Indoor, concealed None none 
Indoor, exposed within 
mechanical room 

CRF/1 CRD/2 

Indoor, exposed elsewhere CRF/2 CRD/3 
Outdoor, exposed to 
precipitation 

CRF/3 CRD/4  

Outdoor, elsewhere CRF/4 CRD/5 

END OF SECTION 
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PART 1 GENERAL 

1.1 SUMMARY  

.1 Section Includes: 

.1 Thermal insulation for piping and piping accessories in commercial type 
applications. 

1.2 RELATED SECTIONS 

.1 Section 01 33 00 – Submittal Procedures. 

.2 Section 07 90 00 – Joint Sealing. 

.3 Section 23 05 53.01 – Mechanical Identification. 

1.3 REFERENCES 

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

.1 ASHRAE Standard 90.1, Energy Efficient Design of New Buildings Except 
Low-Rise Residential Buildings (Including all Addenda).  

.2 Canadian General Standards Board (CGSB) 

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

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

.3 Department of Justice Canada (Jus) 

.1 Canadian Environmental Assessment Act (CEAA), c. 37. 

.2 Canadian Environmental Protection Act, (CEPA), c. 33. 

.3 Transportation of Dangerous Goods Act (TDGA), c. 34. 

.4 Manufacturer's Trade Associations 

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

.5 Underwriters' Laboratories of Canada (ULC) 

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

.6 National Energy Code of Canada for Buildings (NECB). 

1.4 DEFINITIONS 

.1 For purposes of this section: 
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.1 "CONCEALED" - insulated mechanical services in suspended ceilings and non-
accessible chases and furred-in spaces. 

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

.2 TIAC ss: 

.1 CRF:  Commercial Rectangular Finish 

.2 CPF: Commercial Piping Finish. 

1.5 SUBMITTALS 

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

.2 Product Data:  

.1 Submit manufacturer's printed product literature, specifications and datasheet in 
accordance with Section 01 33 00 - Submittal Procedures. Include product 
characteristics, performance criteria, and limitations.  
.1 Submit two copies of Workplace Hazardous Materials Information 

System (WHMIS) Material Safety Data Sheets (MSDS) in accordance 
with Section 01 33 00 - Submittal Procedures.  

.3 Shop Drawings:  

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

.4 Samples:  

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

.2 Submit for approval: complete assembly of each type of insulation system, 
insulation, coating, and adhesive proposed. Mount sample on 12 mm plywood 
board. Affix label beneath sample indicating service.  

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

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

.2 Instructions: submit manufacturer's installation instructions to Owner’s 
Representative. 

1.6 QUALITY ASSURANCE 

.1 Qualifications:   

.1 Installer: certified in performing work of this Section, and have successful 
experience in this size and type of project, qualified to standards of TIAC. 

.2 Health and Safety:  

.1 Do construction occupational health and safety in accordance with Section 
01 35 28 - Health and Safety Requirements.  
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1.7 DELIVERY, STORAGE AND HANDLING 

.1 Packing, shipping, handling and unloading:  

.1 Deliver, store and handle in accordance with manufacturer's written instructions 
and Division 01.  

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

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

.2 Storage and Protection:  

.1 Protect from weather, construction traffic.  

.2 Protect against damage.  

.3 Store at temperatures and conditions required by manufacturer.  

.3 Waste Management and Disposal:  

.1 Construction/Demolition Waste Management and Disposal: separate waste 
materials for reuse and recycling in accordance with Division 01. 

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

.3 Divert unused metal materials from landfill to metal recycling facility approved 
by Owner’s Representative.  

.4 Dispose of unused adhesive material at official hazardous material collections 
site approved by Owner’s Representative. 

PART 2 PRODUCTS 

2.1 FIRE AND SMOKE RATING 

.1 In accordance with CAN/ULC-S102. 

.1 Maximum flame spread rating: 25. 

.2 Maximum smoke developed rating: 50. 

2.2 INSULATION 

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

.2 Thermal conductivity ("k" factor) not to exceed specified values at 24 oC mean 
temperature when tested in accordance with ASTM C335. 

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

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

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

.3 Maximum "k" factor: 0.039 W/m – oC. 
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.4 To be certified by manufacturer to be free of potential stress corrosion cracking 
corrodants 

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

2.3 INSULATION SECUREMENT 

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

.2 Contact adhesive: Quick setting. 

.3 Canvas adhesive: Washable. 

.4 Tie wire: 1.5 mm diameter stainless steel. 

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

PART 3 EXECUTION 

3.1 MANUFACTURE’S INSTRUCTIONS 

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

3.2 PRE- INSTALLATION REQUIREMENT 

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

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

3.3 INSTALLATION 

.1 Install in accordance with TIAC National Standards. 

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

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

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

.1 Install hangers, supports outside vapour retarder jacket. 

.5 Supports, Hangers: 

.1 Apply high compressive strength insulation, suitable for service, at oversized 
saddles and shoes where insulation saddles have not been provided. 
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3.4 INSTALLATION OF ELASTOMERIC INSULATION 

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

.2 Provide vapour retarder as recommended by manufacturer. 

3.5 PIPING INSULATION SCHEDULES 

.1 TIAC Code: A-6. 

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

.2 Seals: lap seal adhesive, lagging adhesive. 

.3 Installation: TIAC Code: 1501-CA.  

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

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

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

 
Application Temp oC TIAC 

code 
Pipe sizes (NPS) and insulation thickness (mm) 

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

60 - 94 A-3 25 38 38 38 38 38 

Refrigerant 
hot gas, 
liquid, 
suction 
 

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

Refrigerant 
hot gas, 
liquid, 
suction 
 

below4 A-6 25 25 25 25 25 25 

3.6 CLEANING 

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

.2 Upon completion and verification of performance of installation, remove surplus 
materials, excess materials, rubbish, tools and equipment. 

END OF SECTION  
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PART 1 GENERAL 

1.1 SUMMARY 

.1 Section Includes:  

.1 Materials and installation for copper tubing and fittings for refrigerant.  

1.2 RELATED SECTIONS:  

.1 Section 01 33 00 - Submittal Procedures.  

.2 Section 01 35 28 - Health and Safety Requirements.  

.3 Section 01 78 00 - Closeout Submittals.  

1.3 REFERENCES 

.1 American Society of Mechanical Engineers (ASME)  

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

.2 ASTM A307, Standard Specification for Carbon Steel Bolts and Studs, and 
Threaded Rod 60,000 PSI Tensile Strength.  

.3 ASME B16.26, Cast Copper Alloy Fittings for Flared Copper Tubes.  

.4 ASME B31.5, Refrigeration Piping and Heat Transfer Components.  

.2 American Society for Testing and Materials(ASTM)  

.1 ASTM A 307, Standard Specification for Carbon Steel Bolts and Studs, 60,000 
PSI Tensile Strength.  

.2 ASTM B 280, Standard Specification for Seamless Copper Tube for Air 
Conditioning and Refrigeration Field Service.  

.3 Canadian Standards Association (CSA)  

.1 CSA B52, Mechanical Refrigeration Code.  

.4 Environment Canada (EC)  

.1 EPS1/RA/1, Environmental Code of Practice for the Elimination of 
Fluorocarbon Emissions from Refrigeration and Air Conditioning Systems.  

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

.1 Material Safety Data Sheets (MSDS).  

.6 Province of Newfoundland and Labrador Boiler, Pressure Vessel and Compressed Gas 
Regulations 
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1.4 SUBMITTALS 

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

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

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

.4 Instructions: submit manufacturer's installation instructions.  

.5 Closeout submittals: submit maintenance and engineering data for incorporation into 
manual specified in Section 01 78 00 - Closeout Submittals.  

1.5 QUALITY ASSURANCE 

.1 Pre-Installation Meeting: 

.1 Convene pre-installation meeting one week prior to beginning work of this 
Section and on-site installations.  

.1 Verify project requirements.  

.2 Review installation and substrate conditions.  

.3 Co-ordination with other building subtrades.  

.4 Review manufacturer's installation instructions and warranty 
requirements.  

.2 Health and Safety:  

.1 Do construction occupational health and safety in accordance with Section 
01 35 28 - Health and Safety Requirements.  

.3 Trades people to be journeyperson and graduate from a recognized college refrigeration 
trade program. 

1.6 DELIVERY, STORAGE AND HANDLING 

.1 Waste Management and Disposal:  

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

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

.3 Collect and separate for disposal, paper, plastic, polystyrene, corrugated 
cardboard packaging material in appropriate on-site bins for recycling in 
accordance with Waste Management Plan (WMP).  

.4 Separate for reuse and recycling and place in designated containers, steel, 
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metal, plastic waste in accordance with Waste Management Plan (WMP).  
.5 Divert unused metal materials from landfill to metal recycling facility as 

approved by Owner’s Representative  

PART 2 PRODUCTS 

2.1 TUBING 

.1 Processed for refrigeration installations, deoxidized, dehydrated and sealed. 

.1 Hard copper: to ASTM B280, type ACR B (nitrogenized). 

.2 Annealed copper: to ASTM B280, with minimum wall thickness as per CSA 
B52 and ASME B31.5. 

2.2 FITTINGS 

.1 Service: design pressure 2070 kPa and temperature 121°C. 

.2 Brazed: 

.1 Fittings: wrought copper to ASME B16.22. 

.2 Joints: silver solder, 45% Ag - 80% Cu - 5% P and non-corrosive flux for 
copper to steel or brass; Silfoss-15 for copper to copper. 

.3 Flanged: 

.1 Bronze or brass, to ASME B16.24, Class 150 and Class 300, tongue and groove 
type. 

.2 Gaskets: suitable for service. 

.3 Bolts, nuts and washers: to ASTM A307, heavy series. 

.4 Flared: 

.1 Bronze or brass, for refrigeration, to ASME B16.26. 

2.3 PIPE SLEEVES 

.1 Hard copper or steel, sized to provide 6 mm clearance between sleeve and uninsulated 
pipe or between sleeve and insulation. 

.2 Copper pipes shall not touch steel pipe sleeves to avoid galvanic corrosion. 

2.4 VALVES 

.1 7/8 ODS and under: Class 500, 3.5 MPa, globe or angle non-directional type, diaphragm, 
packless type, with forged brass body and bonnet, moistureproof seal for below freezing 
applications, brazed connections. 

.2 Over 7/8 ODS:  Class 375, 3 MPa, globe or angle type, diaphragm, packless type, back-
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seating, cap seal, with cast bronze body and forged brass bonnet, moisture-proof seal for 
below freezing applications, brazed connections, non-rotating, self aligning swivel disc, 
Teflon seat, -400C - 1630C. 

.3 Ball valves 7 3/8 ODS to 3 1/8 ODS:  maximum WP 4MPa, -400C to 1490C, live loaded 
stem seal, double “O” ring hermetically sealed body, blowout proof stem, seal cap “O” 
ring sealed, valve position indicators, forged brass body bonnet, brass cap, triple sealed 
plated steel item, Teflon ball seals and gasket, extended copper connections, helium leak 
test to maximum 0.28 g/yr. 

.4 Check valves 7/8 ODS to 3 1/8 ODS cast bronze body, brass bonnet, Teflon seat, internal 
parts removable minimum opening pressure 3.5 kPa, maximum WP 3.5 kPa - 290C to 
1490C, UL and CSA approved. 

.5 Check valves 3/8 ODS to 7/8 ODS: brass construction, Teflon seal, removable piston, 
maximum WP 3.5 kPa, -400C to 1490C, suitable for high side, low side and hot gas.  UL 
and CSA approved, maximum opening pressure 3.5 kPa. 

PART 3 EXECUTION 

3.1 MANUFACTURER’S INSTRUCTIONS 

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

3.2 GENERAL 

.1 Install in accordance with CSA B52, EPS1/RA/1 and ASME B31.5. 

3.3 BRAZING PROCEDURES 

.1 Bleed inert gas into pipe during brazing. 

.2 Remove valve internal parts, solenoid valve coils, sight glass. 

.3 Do not apply heat near expansion valve and bulb. 

3.4 PIPING INSTALLATION 

.1 General: 

.1 Soft annealed copper tubing: bend without crimping or constriction, hard drawn 
copper tubing: do not bend. Minimize use of fittings. 

.2 Hot gas lines: 
.1 Pitch at least 1:240 down in direction of flow to prevent oil return to 
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compressor during operation. 
.2 Provide trap at base of risers greater than 1800 mm high and at each 

6000 mm thereafter. 
.3 Provide inverted deep trap at top of risers. 
.4 Provide double risers for compressors having capacity modulation. 

.1 Large riser: install traps as specified above. 

.2 Small riser: size for 5.1 m/s at minimum load. Connect upstream 
of traps on large riser. 

3.5 PRESSURE AND LEAK TESTING 

.1 Close valves on factory charged equipment and other equipment not designed for test 
pressures. 

.2 Leak test to CSA B52 before evacuation to 2MPa and 1MPa on high and low sides 
respectively. 

.3 Test Procedure: Build pressure up to 35 kPa using nitrogen leave for 8 hours.  

3.6 FIELD QUALITY CONTROL 

.1 Site Tests/Inspection 

.1 Close service valves on factory charged equipment. 

.2 Ambient temperatures to be at least 13 degrees C for at least 12 hours before and during 
dehydration. 

.3 Use copper lines for largest practical size to reduce evacuation time. 

.4 Use two-stage vacuum pump with gas ballast on 2nd stage capable of pulling 5 Pa 
absolute and filled with dehydrated oil. 

.5 Measure system pressure with vacuum gauge.  Take readings with valve between 
vacuum pump and system closed. 

.6 Triple evacuate system components containing gases other than correct refrigerant or 
having lost holding charge as follows: 

.1 Twice to 14 Pa absolute and hold for 4 h. 

.2 Break vacuum with refrigerant to 14 KPa. 

.3 Final to 5 Pa absolute and hold for at least 12 h. 

.4 Isolate pump from system, record vacuum and time readings until stabilization 
of vacuum. 

.5 Submit test results to Owner’s Representative. 

.7 Charging: 
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.1 Charge system through filter-drier and charging valve on high side.  Low side 
charging not permitted. 

.2 With compressors off, charge only amount necessary for proper operation of 
system.  If system pressures equalize before system in fully charged, close 
charging valve and start up.  With unit operating, add remainder of charge to 
system. 

.3 Re-purge charging line if refrigerant container is changed during charging 
process. 

.8 Checks: 

.1 Make checks and measurements as per manufacturer’s operation and 
maintenance instructions. 

.2 Record and report measurements to Owner’s Representative. 

.9 Manufacturer’s Field Services: 

.1 Have manufacturer of products, supplied under this Section, review work 
involved in the handling, installation/application, protection and cleaning, of its 
products and submit written reports, in acceptable format, to verify compliance 
of work with Contract. 

.2 Provide manufacturer’s field services consisting of product use 
recommendations and periodic site visits for inspection of product installation 
in accordance with  manufacturer’s instructions. 

.3 Schedule site visits, to review work , at stages listed: 
.1 After delivery and storage of products, and when preparatory work, or 

other work, on which the work of this Section depends, is complete but 
before installation begins. 

.2 Twice during progress of work at 25% and 60% complete. 

.3 Upon completion of the work, after cleaning is carried out. 
.4 Obtain reports, within three (3) working days of review, and submit, 

immediately, to Owner’s Representative. 

3.7 DEMONSTRATION 

.1 Instructions: 

.1 Post instructions in frame with glass cover in accordance with Section 01 78 00 
– Closeout Submittals and CSA B52. 

.1 Perform cleaning operations as specified in Division 01 and in 
accordance with manufacturer’s recommendations. 

.2 On completion and verification of performance of installation, remove 
surplus materials, excess materials, rubbish, tools and equipment. 
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PART 1 GENERAL 

1.1 SUMMARY 

.1 Section includes: 

.1 Materials and installation of low-pressure metallic ductwork, joints and 
accessories. 

1.2 RELATED SECTIONS 

.1 Section 01 33 00 – Submittal Procedures. 

.2 Section 01 35 28 – Health and Safety Requirements 

.3 Section 07 84 00 – Firestopping 

.4 Section 23 05 29 – Hangers and Supports for HVAC Piping and Equipment. 

1.3 REFERENCES 

.1 American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. 
(ASHRAE).   

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

.1 ASTM A 480/A480M, Standard Specification for General Requirements for 
Flat-Rolled Stainless and Heat-Resisting Steel Plate, Sheet and Strip.  

.2 ASTM A635/A635M, Standard Specification for Steel, Sheet and Strip, Heavy-
Thickness Coils, Hot-Rolled, Alloy, Carbon, Structural, High-Strength Low-
Alloy, and High-Strength Low-Alloy with Improved Formability, General 
Requirements for.  

.3 ASTM A 653/A653M, Standard Specification for Steel Sheet, Zinc Coated 
(Galvanized) or Zinc-Iron Alloy Coated (Galvannealed) by the Hot-Dip Process. 

.3 Department of Justice Canada (Jus).  

.1 Canadian Environmental Protection Act (CEPA). 

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

.1 Material Safety Data Sheets (MSDS).   

.5 National Fire Protection Association (NFPA).  

.1 NFPA 90A, Standard for the Installation of Air-Conditioning and Ventilating 
Systems.  

.2 NFPA 90B, Standard for the Installation of Warm Air Heating and Air-
Conditioning Systems.  
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.3 NFPA 96, Standard for Ventilation Control and Fire Protection of Commercial 
Cooking Operations.   
 

.6 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA). 

.1 SMACNA HVAC Duct Construction Standards - Metal and Flexible.  

.2 SMACNA HVAC Air Duct Leakage Test Manual.    

.3 IAQ Guideline for Occupied Buildings Under Construction, 1st Edition.   

.7 Transport Canada (TC).  

.1 Transportation of Dangerous Goods Act (TDGA).     

1.4 SUBMITTALS 

.1 Submit shop drawings and product data in accordance with Section 01 33 00 - Submittal 
Procedures.   

.2 Product Data: submit WHMIS MSDS - Material Safety Data for the following:  

.1 Sealants.  

.2 Tape.  

.3 Proprietary Joints.  

1.5 QUALITY ASSURANCE 

.1 Certification of Ratings:   

.1 Catalogue or published ratings shall be those obtained from tests carried out by 
manufacturer or independent testing agency signifying adherence to codes and 
standards.   

.2 Health and Safety:    

.1 Do construction occupational health and safety in accordance with Section 01 35 
28 - Health and Safety Requirements.   

.2 During construction meet or exceed the requirements of SMACNA IAQ 
Guideline for Occupied Buildings under Construction. 

.3 Installers to be certified to journeyperson level in sheet metal work.   

1.6 DELIVERY, STORAGE AND HANDLING 

.1 Protect on site stored or installed absorptive material from moisture damage.   

.2 Waste Management and Disposal:      

.1 Separate waste materials for reuse and recycling in accordance with Section 01 
74 21 - Construction/Demolition Waste Management and Disposal.  

.2 Remove from site and dispose of packaging materials at appropriate recycling 
facilities. 
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.3 Collect and separate for disposal, paper, plastic, polystyrene, corrugated 
cardboard, packaging material in appropriate on-site bins for recycling in 
accordance with Waste Management Plan.  

.4 Separate for reuse and recycling and place in designated containers steel, metal, 
plastic waste in accordance with Waste Management Plan.  

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

.6 Handle and dispose of hazardous materials in accordance with CEPA, TDGA, 
Regional and Municipal regulations.  

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

PART 2 PRODUCTS 

2.1 SEAL CLASSIFICATION 

.1 Classification as follows: 

Maximum Pressure Pa SMACNA Seal Class 
> 1000  A 
750  B 
500 C 
250 C 
125 C 

.2 Seal classification: 

.1 Class A: longitudinal seams, transverse joints, duct wall penetrations and 
connections made airtight with sealant and tape. 

.2 Class B: longitudinal seams, transverse joints and connections made airtight with 
sealant tape or combination thereof. 

.3 Class C: transverse joints and connections made air tight with gaskets, sealant 
tape or combination thereof. Longitudinal seams unsealed. 

2.2 SEALANT 

.1 Sealant: oil resistant, polymer type flame resistant duct sealant. Temperature range of 
minus 30°C to plus 93°C. 

2.3 TAPE 

.1 Tape: polyvinyl treated, open weave fiberglass tape, 50 mm wide. 

2.4 DUCT LEAKAGE 

.1 In accordance with SMACNA HVAC Duct Leakage Test Manual. 

2.5 FITTINGS 

.1 Fabrication: to SMACNA. 
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.2 Radiused elbows: 

.1 Rectangular: Centreline radius: 1.5 times width of duct. 

.2 Round: smooth radius or five piece. Centreline radius: 1.5 times diameter. 

.3 Mitred elbows, rectangular: 

.1 To 400 mm: with single thickness turning vanes. 

.2 Over 400 mm: with double thickness turning vanes. 

.4 Branches: 

.1 Rectangular main and branch: with radius on branch 1.5 times width of duct or 
450 entry on branch. 

.2 Round main and branch: enter main duct at 450 with conical connection. 

.3 Provide volume control damper in branch duct near connection to main duct. 

.4 Main duct branches: with volume control damper.  

.5 Transitions: 

.1 Diverging: 200 maximum included angle. 

.2 Converging: 300 maximum included angle. 

.6 Offsets: 

.1 Full short radiused elbows as indicated. 

.7 Obstruction deflectors: maintain full cross-sectional area. Maximum included angles: as 
for transitions.  

2.6 FIRESTOPPING 

.1 Retaining angles around duct, on both sides of fire separation in accordance with Section 
07 84 00 – Firestopping. 

.2 Firestopping material and installation must not distort duct. 

2.7 GALVANIZED STEEL 

.1 Lock forming quality: to ASTM A653, G90 zinc coating. 

.2 Thickness, fabrication and reinforcement: to SMACNA. 

.3 Joints: to SMACNA or proprietary manufactured duct joint. Proprietary manufactured 
flanged duct joint to be considered to be a class A seal. 

2.8 HANGERS AND SUPPORTS 

.1 Strap hangers: of same material as duct but next sheet metal thickness heavier than duct. 
Maximum size duct supported by strap hanger: 500 mm. 
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.2 Hanger configuration: to SMACNA. 

.3 Hangers:  galvanized steel angle with black steel rods to ASHRAE or SMACNA 
following table: 

Duct Size Angle Size Rod Size 
(mm) (mm) (mm) 
up to 750 25x25x3 6 
751 to 1050 40x40x3 6 
1051 to 1500 40x40x3 10 
1501 to 2100 50x50x3 10 
2101 to 2400 50x50x5 10 
2401 and over 50 x 50 x 6 10 

.4 Upper hanger attachments: 

.1 For concrete: manufactured concrete inserts. 
.1 Acceptable Product: Myatt, Grinnell, Hunt.  

.2 For steel joist: manufactured joist clamp steel plate washer. 
.1 Acceptable Product: Myatt, Grinnell, Hunt.  

.3 For steel beams: manufactured beam clamps: 
.1 Acceptable Product: Myatt, Grinnell, Hunt.  

PART 3 EXECUTION 

3.1 GENERAL 

.1 Do work in accordance with NFPA 90A, NFPA 90B, and  SMACNA.  

.2 Do not break continuity of insulation vapour barrier with hangers or rods. Insulate strap 
hangers 100 mm beyond insulated duct. 

.3 Support risers in accordance with SMACNA.  

.4 Install breakaway joints in ductwork on sides of fire separation. Do not place fire 
stopping material in expansion space between damper sleeve and fire partition. 

.5 Install proprietary manufactured flanged duct joints in accordance with manufacturer's 
instructions. 

.6  Manufacture duct in lengths and diameter to accommodate installation of acoustic duct 
lining. 

3.2 HANGERS 

.1 Strap hangers: install in accordance with SMACNA. 

.2 Angle hangers: complete with locking nuts and washers. 
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.3 Hanger spacing: in accordance with  SMACNA or as follows: 

Duct Size Spacing 
(mm) (mm) 
to 1500 3000 
1501 and over 2500 

3.3 WATERTIGHT DUCT 

.1 Provide watertight duct for: 

.1 Fresh air intake. 

.2 Minimum 3000 mm from duct mounted humidifier in all directions. 

.3 As indicated. 

.2 Form bottom of horizontal duct without longitudinal seams. Solder or weld joints of 
bottom and side sheets. Seal other joints with duct sealer. 

.3 Slope horizontal branch ductwork down towards fume hoods served. Slope header ducts 
down toward risers. 

.4 Fit base of riser with 150 mm deep drain sump and NPS 1 ½  drain connected, with deep 
seal trap and valve and discharging to open funnel drain or service sink or as approved 
by Owner’s Representative.  

3.4 SEALING AND TAPING 

.1 Apply sealant to outside of joint to manufacturer's recommendations. 

.2 Bed tape in sealant and recoat with minimum of one coat of sealant to manufacturers 
recommendations. Sealant and tape to be applied to full perimeter of duct. 

3.5 LEAKAGE TESTS/COMMISSIOONING 
 

.1 Refer to Section 23 05 94 - Pressure Testing of Ducted Air Systems. 

.2 In accordance with SMACNA HVAC Duct Leakage Test Manual. 

.3 Do leakage tests in sections. 

.4 Make trial leakage tests as instructed to demonstrate workmanship. 

.5 Install no additional ductwork until trial test has been passed. 

.6 Test section minimum of 30 m long with not less then three branch takeoffs and two 90º 
elbows. 

.7 Complete test before insulation or concealment. 
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PART 1 GENERAL 

1.1 SUMMARY 

.1 Section Includes: 

.1 Materials and installation for duct accessories including flexible connections, 
access doors, vanes and collars. 

1.2 RELATED SECTIONS 

.1 Section 01 33 00 – Submittal Procedures. 

.2 Section 01 35 28 – Health and Safety Requirements. 

.3 Section 01 78 00 – Closeout Submittals. 

1.3 REFERENCES 

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

.1 Material Safety Data Sheets (MSDS). 

.2 Sheet Metal and Air Conditioning Contractors’ National Association (SMACNA). 

.1 SMACNA – HVAC Duct Construction Standards – Metal and Flexible. 

1.4 SUBMITTALS 

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

.2 Product Data: 

.1 Submit manufacturer’s printed product literature, specifications and data sheet.  
Indicate the following: 
.1 Flexible connections 
.2 Duct access doors. 
.3 Turning vanes. 
.4 Instrument test ports. 

.2 Submit WHMIS MSDS in accordance with Section 02 62 00.01 – Hazardous 
Materials.  Indicate VOC’s for adhesive and solvents during application and 
curing. 

.3 Test Reports: submit certified test reports from approved independent testing 
laboratories indicating compliance with specifications for specified performance 
characteristics and physical properties. 
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.1 Certification of ratings: catalogue or published ratings to be those obtained from 
tests carried out by manufacturer or independent testing agency signifying 
adherence to codes and standards. 

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

.5 Instructions: submit manufacturer’s installation instructions. 

.6 Manufacturer’s Field Reports: manufacturer’s field reports specified. 

.7 Closeout Submittals: submit maintenance and engineering data for incorporation into 
manual specified in Section 01 78 00 – Closeout Submittals. 

1.5 QUALITY ASSURANCE 

.1 Pre-Installation Meetings: 

.1 Convene pre-installation meeting one week prior to beginning work of this 
Section and on-site installations. 
.1 Verify project requirements. 
.2 Review installation and substrate conditions. 
.3 Co-ordination with other building subtrades. 
.4 Review manufacturer’s installation instructions and warranty 

requirements. 
.2 Health and Safety: 

.1 Do construction occupational health and safety in accordance with 
Section 01 35 28 – Health and Safety Requirements. 

1.6 DELIVERY, STORAGE AND HANDLING 

.1 Waste Management and Disposal: 

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

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

.3 Collect and separate for disposal paper, plastic, polystyrene, and corrugated 
cardboard, packaging material in appropriate on-site bins for recycling in 
accordance with Waste Management Plan (WMP). 

.4 Separate for reuse and recycling and place in designated containers steel, metal, 
and plastic waste in accordance with Waste Management Plan (WMP). 

.5 Divert unused metal materials from landfill to metal recycling facility as 
approved by Owner’s Representative. 
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PART 2 PRODUCTS 

2.1 GENERAL 

.1 Manufacture in accordance with SMACNA - HVAC Duct Construction Standards. 

2.2 FLEXIBLE CONNECTIONS 

.1 Frame: galvanized sheet metal frame 0.66 mm thick with fabric clenched by means of 
double locked seams. 

.2 Material: 

.1 Fire resistant, self extinguishing, neoprene coated glass fabric, temperature rated 
at minus 400C to plus 900C, density of 1.3 kg/m2. 

2.3 ACCESS DOORS IN DUCTS 

.1 Non-insulated ducts: sandwich construction of same material as duct, one sheet metal 
thickness heavier, minimum 0.6 mm thick complete with sheet metal angle frame. 

.2 Insulated ducts: sandwich construction of same material as duct, one sheet metal 
thickness heavier, minimum 0.6 mm thick complete with sheet metal angle frame and 25 
mm thick rigid glass fibre insulation. 

.3 Gaskets: neoprene.  

.4 Hardware: 

.1 Hold open devices. 

.2 300 x 300 mm glass viewing panels. 

.3 Up to 300 x 300 mm: two sash locks complete with safety chain. 

.4 301 to 450 mm: four sash locks complete with safety chain. 

.5 451 to 1000 mm: piano hinge and minimum two sash locks. 

.6 Doors over 1000 mm: piano hinge and two handles operable from both sides. 
.1 Hold open devices. 
.2 300 X 300 mm glass viewing panels. 

2.4 TURNING VANES 

.1 Factory or shop fabricated double thickness with trailing edge, to recommendations of 
SMACNA and as indicated. 

2.5 INSTRUMENT TEST PORTS 

.1  1.6 mm thick steel zinc plated after manufacture. 

.2 Cam lock handles with neoprene expansion plug and handle chain. 
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.3 28 mm minimum inside diameter. Length to suit insulation thickness. 

.4 Neoprene mounting gasket. 

2.6 SPIN-IN COLLARS 

.1 Conical galvanized sheet metal spin-in collars with lockable butterfly damper. 

.2 Sheet metal thickness to co-responding round duct standards. 

PART 3 EXECUTION 

3.1 MANUFACTURER’S INSTRUCTIONS 

.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheet. 

3.2 INSTALLATION 

.1 Flexible connections: 

.1 Install in following locations: 
.1 Inlets and outlets to supply air units and fans. 
.2 Inlets and outlets of exhaust and return air fans. 
.3 As indicated. 

.2 Length of connection: 100 mm. 

.3 Minimum distance between metal parts when system in operation: 75 mm. 

.4 Install in accordance with recommendations of SMACNA. 

.5 When fan is running: 
.1 Ducting on sides of flexible connection to be in alignment. 
.2 Ensure slack material in flexible connection. 

.2 Access doors and viewing panels: 

.1 Size: 
.1 600 x 600 mm for person size entry. 
.2 450 x 450 mm for servicing entry. 
.3 300 x 300 mm for viewing. 
.4 As indicated. 

.2 Locations: 
.1 Fire and smoke dampers. 
.2 Control dampers. 
.3 Devices requiring maintenance. 
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.4 Required by code. 

.5 Reheat coils. 

.6 Elsewhere as indicated. 

.3 Instrument test ports. 

.1 General: 
.1 Install in accordance with recommendations of SMACNA and in 

accordance with manufacturer's instructions. 
.2 Locate to permit easy manipulation of instruments. 
.3 Install insulation port extensions as required. 
.4 Locations. 

.1 For traverse readings: 
.1 Ducted inlets to roof and wall exhausters. 
.2 Inlets and outlets of other fan systems. 
.3 Main and sub-main ducts. 
.4 And as indicated. 

.2 For temperature readings: 
.1 At outside air intakes. 
.2 In mixed air applications in locations as approved by Owner’s 

Representative.  
.3 At inlet and outlet of coils. 
.4 Downstream of junctions of two converging air streams of 

different temperatures. 
.5 And as indicated. 

.4 Turning vanes: 

.1 Install in accordance with recommendations of SMACNA and as indicated. 

3.3 FIELD QUALITY CONTROL 

.1 Manufacturer’s Field Services: 

.1 Have manufacturer’s representative of products, supplied under this Section, 
review Work involved in the handling, installation/application, protection and 
cleaning, of its products and submit written reports, in acceptable format, to 
verify compliance of Work with Contract. 

.2 Manufacturer’s Field Services: provide manufacturer’s field services consisting 
of product use recommendations and periodic site visits for inspection of product 
installation in accordance with manufacturer’s instructions. 

.3 Schedule site visits, to review Work, at stages listed: 
.1 After delivery and storage of products, and when preparatory Work, or 

other Work, on which the Work of this Section depends, is complete but 
before installation begins. 
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.2 Twice during progress of Work at 25% and 60% complete. 

.3 Upon completion of the Work, after cleaning is carried out. 
.4 Obtain reports, within three (3) working days of review, and submit, 

immediately, to Owner’s Representative. 

3.4 CLEANING 

.1 Perform cleaning operations as specified in Section 01 74 11 – Cleaning and in 
accordance with Manufacturer’s recommendations. 

.2 Upon completion and verification of performance of installation, remove surplus 
materials, excess materials, rubbish, tools and equipment. 

END OF SECTION  
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PART 1 GENERAL 

1.1 SUMMARY 

.1 Section Includes: 

.1 Balancing dampers for mechanical forced air ventilation and air conditioning 
systems. 

1.2 RELATED SECTIONS: 

.1 Section 01 33 00 – Submittal Procedures. 

.2 Section 01 35 28 – Health and Safety Requirements. 

.3 Section 01 78 00 – Closeout Submittals. 

1.3 REFERENCES 

.1 Sheet Metal and Air Conditioning National Association (SMACNA) 

.1 SMACNA HVAC Duct Construction Standards, Metal and Flexible. 

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

1.4 SUBMITTALS 

.1 Product Data: 

.1 Submit manufacturer’s printed product literature, specifications in accordance 
with Section 01 33 00 – Submittal Procedures.  Include product characteristics, 
performance criteria, and limitations. 
.1 Indicate the following:  

.1 Specifications. 
.2 Quality assurance submittals: submit following in accordance with Section 01 33 

00 – Submittal Procedures. 
.1 Certificates: Submit certificates signed by manufacturer certifying that 

materials comply with specified performance characteristics and 
physical properties. 

.2 Instructions: Submit manufacturer’s installation instructions. 

1.5 QUALITY ASSURANCE 

.1 Health and Safety Requirements: 

.1 Do construction occupational health and safety in accordance with Section 01 35 
28 – Health and Safety Requirements. 
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1.6 DELIVERY, STORAGE, AND HANDLING 

.1 Packing, shipping, handling and unloading: 

.1 Deliver, store and handle in accordance with Division 01. 

.2 Waste Management and Disposal: 

.1 Construction/Demolition Waste Management and Disposal: separate waste 
materials for reuse and recycling in accordance with Division 01. 

PART 2 PRODUCTS 

2.1 GENERAL 

.1 Manufacture to SMACNA standards. 

2.2 SINGLE BLADE DAMPERS 

.1 Fabricate from same material as duct, 0.8 mm up to 450 mm wide, 1.6 mm maximum up 
to 1200 mm wide, V-groove stiffened. 

.2 Size and configuration to recommendations of SMACNA, except maximum height 100 
mm.  

.3 Locking quadrant with shaft extension to accommodate insulation thickness. 

.4 Inside and outside nylon or bronze end bearings. 

.5 Channel frame of same material as adjacent duct, complete with angle stop. 

2.3 MULTI-BLADED DAMPERS 

.1 Factory manufactured of material compatible with duct. 

.2 Opposed blade: configuration, metal thickness and construction to recommendations of 
SMACNA. 

.3 Maximum blade height: 100 mm.  

.4 Bearings: pin in bronze bushings or self-lubricating nylon. 

.5 Linkage: shaft extension with locking quadrant. 

.6 Channel frame of same material as adjacent duct, complete with angle stop. 

.7 Maximum leakage: 2 % at 500 Pa. 
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PART 3 EXECUTION 

3.1 MANUFACTURER’S INSTRUCTIONS 

.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheet. 

3.2 INSTALLATION 

.1 Install where indicated. 

.2 Install in accordance with recommendations of SMACNA and in accordance with 
manufacturer's instructions. 

.3 For supply, return and exhaust systems, locate balancing dampers in each branch duct. 

.4 Runouts to registers and diffusers: located as close as possible to main ducts. 

.5 All dampers to be vibration free. 

.6 Ensure damper operators are observable and accessible. 

3.3 CLEANING 

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

.2 Upon completion and verification of performance of installation, remove surplus 
materials, excess materials, rubbish, tools and equipment. 

END OF SECTION 
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PART 1 GENERAL 

1.1 SUMMARY 

.1 Section Includes:  

.1 Operating dampers for mechanical forced air ventilation and air conditioning 
systems. 

1.2 RELATED SECTIONS 

.1 Section 01 33 00 – Submittal Procedures. 

.2 Section 01 35 28 – Health and Safety Requirements. 

.3 Section 01 78 00 – Closeout Submittals. 

1.3 REFERENCES 

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

.1 ASTM A 653/A653M-04a, Standard Specification for Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by Hot-Dip Process. 

1.4 SUBMITTALS 

.1 Product Data:  

.1 Submit manufacturer's printed product literature, specifications and datasheet in 
accordance with Section 01 33 00 - Submittal Procedures. Include product 
characteristics, performance criteria, and limitations.  

.2 Indicate the following:  
.1 Performance data. 
.2 Specifications 

.2 Quality assurance submittals: submit following in accordance with Section 01 33 00 - 
Submittal Procedures.  

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

.2 Instructions: submit manufacturer's installation instructions.  

.3 Closeout Submittals:  

.1 Provide maintenance data for incorporation into manual specified in Section 01 
78 00 - Closeout Submittals 
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1.5 QUALITY ASSURANCE 

.1 Health and Safety Requirements:  Do construction occupational health and safety in 
accordance with Section 01 35 28 - Health and Safety Requirements. 

.2 Certificates:   

.1 Catalogue or published ratings those obtained from tests carried out by 
manufacturer or those ordered by manufacturer from independent testing agency. 

1.6 DELIVERY, STORAGE, AND HANDLING 

.1 Packing, shipping, handling and unloading: 

.1 Deliver, store and handle in accordance with manufacturer's written instructions 
and Section 01 61 00 - Common Product Requirements.   

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

.2 Waste Management and Disposal:  

.1 Construction/Demolition Waste Management and Disposal: separate waste 
materials for reuse and recycling in accordance with Section 01 74 21 - 
Construction/Demolition Waste Management and Disposal. 

PART 2 PRODUCTS 

2.1 MULTI-LEAF DAMPERS 

.1 Opposed or parallel blade type as indicated. 

.2 Structurally formed steel or extruded aluminum, interlocking blades, complete with 
extruded vinyl seals, spring stainless steel side seals, structurally formed and welded 
galvanized steel or extruded aluminum frame. 

.3 Pressure fit self-lubricated bronze bearings. 

.4 Linkage: plated steel tie rods, brass pivots and plated steel brackets, complete with plated 
steel control rod. 

.5 Operator: to Section 25 30 02 – EMCS:  Field Control Devices. 

.6 Performance: 

.1 Leakage: in closed position to be less than 2% of rated air flow at 500 Pa 
differential across damper. 

.2 Pressure drop: at full open position to be less than 25 Pa differential across 
damper at 10  m/s. 

.7 Insulated aluminum dampers: 
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.1 Frames: insulated with extruded polystyrene foam with RSI factor of 5.0. 

.2 Blades: constructed from aluminum extrusions with internal hollows insulated 
with polyurethane or polystyrene foam, RSI factor of 5.0. 

2.2 DISC TYPE DAMPERS 

.1 Frame: insulated brake formed, welded, 1.6 mm thick, galvanized steel to ASTM A 
653M. 

.2 Disc: insulated spin formed, 1.6 mm thick, galvanized steel to ASTM A 653M. 

.3 Gasket: extruded neoprene, field replaceable, with 10 year warranty. 

.4 Bearings: roller self lubricated and sealed. 

.5 Operator: compatible with damper, linear stroke operator, spring loaded actuator, zinc-
aluminum foundry alloy casting cam follower. 

.6 Performance: 

.1 Leakage: in closed position to be less than 2 % of rated air flow at 500 Pa 
pressure differential across damper. 

.2 Pressure drop: at full open position to be less than 25 Pa differential across 
damper at 10 m/s. 

2.3 BACK DRAFT DAMPERS 

.1  Automatic gravity operated, multi leaf, aluminum or steel construction with nylon 
bearings, centre pivoted, spring assisted or counterweighted.  

2.4 RELIEF DAMPERS 

.1 Automatic multi-leaf steel or aluminum dampers with ball bearing centre pivoted and 
counter-weights set to open as indicated.  

PART 3 EXECUTION 

3.1 INSTALLATION 

.1 Install where indicated. 

.2 Install in accordance with recommendations of SMACNA and manufacturer's 
instructions. 

.3 Seal multiple damper modules with silicon sealant. 

.4 Install access door adjacent to each damper. See Section 23 33 00 – Air Duct 
Accessories. 
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.5 Ensure dampers are observable and accessible. 

3.2 CLEANING 

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

.2 Upon completion and verification of performance of installation, remove surplus 
materials, excess materials, rubbish, tools and equipment. 

END OF SECTION 
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PART 1 GENERAL 

1.1 SUMMARY 

.1 Section Includes: 

.1 Fire and smoke dampers, and fire stop flaps. 

1.2 RELATED SECTIONS 

.1 Division 01. 

.2 Section 23 31 13.01 – Metal Ducts – Low Pressure to 500 Pa. 

1.3 REFERENCES 

.1 American National Standards Institute/National Fire Protection Association 
(ANSI/NFPA) 

.1 ANSI/NFPA 90A, Standard for the Installation of Air Conditioning and 
Ventilating Systems. 

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

.1 Material Safety Data Sheets (MSDS). 

.3 Underwriters Laboratories of Canada (ULC) 

.1 CAN4-S112, Fire Test of Fire Damper Assemblies. 

.2 CAN4-S112.2, Standard Method of Fire Test of Ceiling Firestop Flap 
Assemblies. 

.3 ULC-S505, Fusible Links for Fire Protection Service. 

1.4 SUBMITTALS 

.1 Product Data:  

.1 Submit manufacturer's printed product literature, specifications and datasheet in 
accordance with Section 01 33 00 - Submittal Procedures. Include product 
characteristics, performance criteria, and limitations.  
.1 Submit two copies of Workplace Hazardous Materials Information 

System (WHMIS) Material Safety Data Sheets (MSDS) in accordance 
with Section 01 33 00 - Submittal Procedures.  

.2 Indicate the following:  
.1 Fire dampers. 
.2 Smoke dampers. 
.3 Fire stop flaps. 
.4 Operators. 
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.5 Fusible links. 

.6 Design details of break-away joints. 

.2 Quality assurance submittals: submit following in accordance with Section 01 33 00 - 
Submittal Procedures.  

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

.2 Instructions: submit manufacturer's installation instructions.  

.3 Closeout Submittals:  

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

1.5 QUALITY ASSURANCE 

.1 Health and Safety Requirements: do construction occupational health and safety in 
accordance with Section 01 35 29.06 - Health and Safety Requirements. 

.2 Certificates: 

.1 Catalogue or published ratings those obtained from tests carried out by 
manufacturer or those ordered by manufacturer from independent testing agency 
signifying adherence to codes and standards. 

1.6 MAINTENANCE 

.1 Extra Materials: 

.1 Provide maintenance materials in accordance with Section 01 78 00 – Closeout 
Submittals. 

.2 Provide the following: 
.1 6 fusible links of each type. 

1.7 DELIVERY, STORAGE, AND HANDLING 

.1 Packing, shipping, handling and unloading: 

.1 Deliver, store and handle in accordance with Section 01 61 00 - Common 
Product Requirements.   

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

.2 Waste Management and Disposal:  

.1 Construction/Demolition Waste Management and Disposal: separate waste 
materials for reuse and recycling in accordance with Section 01 74 21 - 
Construction/Demolition Waste Management and Disposal. 
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PART 2 PRODUCTS 

2.1 FIRE DAMPERS 

.1 Fire dampers: arrangement Type B or C, blades out of air stream listed and bear label of 
ULC, meet requirements of provincial fire authority and ANSI/NFPA 90A. Fire damper 
assemblies to be fire tested in accordance with CAN4-S112. Minimum rating 1 ½ hours, 
dynamically rated.  

.2 Mild steel, factory fabricated for fire rating requirement to maintain integrity of fire wall 
and/or fire separation. 

.3 Top hinged: offset, round or square; multi-blade hinged or interlocking type; roll door 
type; or guillotine type; sized to maintain full duct cross section.  

.4 Fusible link actuated, weighted to close and lock in closed position when released or 
having negator-spring-closing operator for multi-leaf type or roll door type in horizontal 
position with vertical air flow. 

.5 Retaining angle iron frame, 40 x 40 x 3 mm, on full perimeter of fire damper, on both 
sides of fire separation being pierced. 

.6 Equip fire dampers with steel sleeve or frame installed to prevent disruption of ductwork 
or impair damper operation.   

.7 Equip sleeves or frames with perimeter mounting angles attached on both sides of wall or 
floor opening. Construct ductwork in fire-rated floor-ceiling or roof-ceiling assembly 
systems with air ducts that pierce ceiling to conform with ULC.   

.8 Design and construct dampers to not reduce duct or air transfer opening cross-sectional 
area.   

.9 Dampers shall be installed so that the centerline of the damper depth or thickness is 
located in the centerline of the wall, partition or floor slab depth or thickness.   

.10 Unless otherwise indicated, the installation details given in SMACNA Fire, Smoke, and 
Radiation Damper Installation Guide for HVAC and in manufacturer's instructions for 
fire dampers shall be followed.   

2.2 SMOKE DAMPERS 

.1 To be ULC or UL listed and labelled. 

.2 Normally closed reverse action smoke vent (S/D-RASV): folding blade type, opening by 
gravity upon detection of smoke, and/or from remote alarm signalling device actuated by 
an electro thermal link.  Two flexible stainless steel blade edge seals to provide required 
constant sealing pressure. 
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.3 Normally open smoke/seal (S/D-SSSD): folding blade type, closing when actuated by 
means of electro thermal link and/or from remote alarm signalling device. Blade edge 
seals of flexible stainless steel shall provide required constant sealing pressure. Stainless 
steel negator springs with locking devices shall ensure positive closure for units mounted 
horizontally in vertical ducts. 

.4 Motorized (S/D-M): folding blade type, normally open with power on. When power is 
interrupted damper shall close automatically. Both damper and damper operator shall be 
ULC listed and labelled. 

.5 Electro thermal link (S/D-ETL): dual responsive fusible link which melts when subjected 
to local heat of 74° C and from external electrical impulse of low power and short 
duration; ULC or UL listed and labelled. 

2.3 COMBINATION FIRE AND SMOKE DAMPERS 

.1 Damper: similar in all respects to smoke dampers specified above. 

.2 Combined actuator: electrical control system actuated from smoke sensor or smoke 
detection system and from fusible link. 

2.4 FIRE STOP FLAPS 

.1 To be ULC listed and labelled and fire tested in accordance with CAN4-S112.2. 

.2 Construct of minimum 1.5 mm thick sheet steel with 1.6 mm thick non-asbestos ULC 
listed insulation and corrosion-resistant pins and hinges. 

.3 Flaps to be held open with fusible link conforming to ULC-S505 and close at 74° C.  

PART 3 EXECUTION 

3.1 MANUFACTURER’S INSTRUCTIONS 

.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheet. 

3.2 INSTALLATION 

.1 Install in accordance with ANSI/NFPA 90A and in accordance with conditions of ULC 
listing. 

.2 Maintain integrity of fire separation. 

.3 After completion and prior to concealment obtain approvals of complete installation 
from authority having jurisdiction. 
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.4 Install access door adjacent to each damper. See Section 23 33 00 – Air Duct 
Accessories. 

.5 Coordinate with installer of firestopping to Section 07 84 00 – Firestopping. 

.6 Ensure access doors/panels, fusible links, damper operators are easily observed and 
accessible. 

.7 Install break-away joints of approved design on each side of fire separation. 

3.3 CLEANING 

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

.2 Upon completion and verification of performance of installation, remove surplus 
materials, excess materials, rubbish, tools and equipment. 

3.4 COMMISSIONING 

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

END OF SECTION  
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PART 1 GENERAL 

1.1 SUMMARY 

.1 Section includes: 

.1 Supply, return and exhaust grilles and registers, diffusers and linear grilles, for 
commercial and residential use. 

1.2 RELATED SECTIONS 

.1 Section 01 33 00 - Submittal Procedures. 

.2 Section 01 78 00 - Closeout Submittals. 

1.3 REFERENCES 

.1 American Society of Heating Refrigerating and Air-Conditioning Engineers (ASHRAE). 

.1 ASHRAE 70, Method of Testing for Rating the Performance of Air Outlets and 
Inlets. 

1.4 SYSTEM DESCRIPTION 

.1 Performance requirements: 

.1 Catalogued or published ratings for manufactured items: obtained from tests 
carried out by manufacturer or those ordered by manufacturer from independent 
testing agency signifying adherence to codes and standards. 

1.5 SUBMITTALS 

.1 Product Data:  

.1 Submit manufacturer's printed product literature, specifications and datasheet in 
accordance with Section 01 33 00 - Submittal Procedures. Include product 
characteristics, performance criteria, and limitations.  
.1 Indicate following:   

.1 Capacity 

.2 Throw and terminal velocity 

.3 Noise criteria 

.4 Pressure drop 

.5 Neck velocity 

.2 Quality assurance submittals: submit following in accordance with Section 01 33 00 - 
Submittal Procedures.  

.1 Certificates: submit certificates signed by manufacturer certifying that materials 
comply with specified performance characteristics and physical properties.  
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.2 Instructions: submit manufacturer's installation instructions.  

1.6 QUALITY ASSURANCE    

.1 Health and Safety Requirements: do construction occupational health and safety in 
accordance with Section 01 35 28 - Health and Safety Requirements.  

1.7 DELIVERY, STORAGE, AND HANDLING    

.1 Packing, shipping, handling and unloading:  

.1 Deliver, store and handle in accordance with Division 01. 

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

.2 Waste Management and Disposal:  

.1 Construction/Demolition Waste Management and Disposal: separate waste 
materials for reuse and recycling in accordance with Division 01. 

1.8 MAINTENANCE    

.1 Extra Materials:  

.1 Provide maintenance materials in accordance with Section 01 78 00 - Closeout 
Submittals.  

.2 Include:  
.1 Keys for volume control adjustment 
.2 Keys for air flow pattern adjustment.  

PART 2 PRODUCTS 

2.1 GENERAL 

.1 To meet capacity, pressure drop, terminal velocity, throw, noise level, neck velocity.  

.2 Frames: 

.1 Full perimeter gaskets. 

.2 Plaster frames where set into plaster or gypsum board. 

.3 Concealed fasteners. 

.3 Concealed manual volume control damper operators as indicated. 

.4 Colour: standard or as directed by Owner’s Representative.  

.5 Acceptable Product: E. H. Price, Titus, Nailor, Carnes, Airvector, Anemostat, Kruger, 
Kruegen. 
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2.2 MANUFACTURED UNITS 

.1 Grilles, registers and diffusers of same generic type to be product of one manufacturer. 

2.3 SUPPLY GRILLES AND REGISTERS 

.1 See Schedule.  

2.4 RETURN AND EXHAUST GRILLES AND REGISTERS 

.1 See Schedule.  

2.5 DIFFUSERS 

.1 See Schedule.  

2.6 LINEAR GRILLES 

.1 See Schedule.  

PART 3 EXECUTION 

3.1 MANUFACTURER’S INSTRUCTIONS 

.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheet. 

3.2 INSTALLATION 

.1 Install in accordance with manufacturers instructions. 

.2 Install with flat head stainless steel or cadmium plated screws in countersunk holes 
where fastenings are visible. 

.3 Bolt grilles, registers and diffusers, in place, in gymnasium and similar game rooms. 

.4 Provide concealed safety chain on each grille, register and diffuser in gymnasium and 
similar game rooms and elsewhere. 

3.3 CLEANING 

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

.2 Upon completion and verification of performance of installation, remove surplus 
materials, excess materials, rubbish, tools and equipment. 
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PART 1 GENERAL 

1.1 SUMMARY 

.1 Section Includes: 

.1 Materials and application of electric duct heaters. 

1.2 RELATED SECTIONS 

.1 Section 01 33 00 – Submittal Procedures. 

.2 Section 01 35 28 – Health and Safety Requirements 

.3 Section 26 05 00 – Common Work Results - Electrical. 

1.3 REFERENCES 

.1 Canadian Standards Association (CSA International) 

.1 CSA C22.2 No. 46, Electric Air-Heaters. 

.2 Department of Justice Canada (Jus.) 

.1 Canadian Environmental Protection Act (CEPA) 

.3 Transport Canada (TC) 

.1 Transportation of Dangerous Goods Act (TDGA) 

1.4 SUBMITTALS 

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

.2 Submit product data and include: 

.1 Element support details. 

.2 Heater:  total kW rating, voltage, phase. 

.3 Number of stages. 

.4 Rating of stage:  rating, voltage, phase. 

.5 Heater element watt/density and maximum sheath temperature. 

.6 Maximum discharge temperature. 

.7 Physical size. 

.8 Unit support. 

.9 Performance limitations. 

.10 Clearance from combustible materials. 

.11 Internal components wiring diagrams. 
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.12 Minimum operating airflow. 

.13 Pressure drop, operating and minimum airflow. 

1.5 QUALITY ASSURANCE 

.1 Health and Safety:  

.1 Do construction occupational health and safety in accordance with Section 
01 35 29.06 - Health and Safety Requirements.  

1.6 DELIVERY, STORAGE, AND HANDLING 

.1 Waste Management and Disposal:  

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

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

.3 Collect and separate for disposal, paper, plastic, polystyrene, corrugated 
cardboard, packaging material in appropriate on-site bins for recycling in 
accordance with Waste Management Plan.  

.4 Place materials defined as hazardous or toxic in designated containers in 
accordance with Division 01. 

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

.6 Ensure emptied containers are sealed and stored safely. 

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

PART 2 PRODUCTS 

2.1 DUCT HEATERS 

.1 Duct heaters: flange type or insert type. 

.2 To carry CSA Approval. 

.3 Elements: 

.1 Open coil elements of nickel-chrome resistance wire. 

.2 Coils machine crimped into stainless steel terminals extending at least 25mm 
into the air stream.  

.3 All terminal hardware shall be stainless steel. 

.4 Coils shall be supported by ceramic bushings staked into the supporting brackets. 

.4 Frames:  Heater frames and boxes shall be corrosion resistant steel. 

.5 Terminal  box: 
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.1 NEMA 1 general purpose enclosure. 

.2 Hinged, latching cover. 

.3 Multiple concentric knockouts to accept field wiring. 

.4 Terminal blocks to accommodate field wiring. 

.5 All internal wiring to be complete with 105ºC rated insulation. 

.6 Ratings:  

.1 Heaters to be rated for voltage, phase, and KW capacity as indicated in schedule 
on drawings. 

.2 All three phase heaters to have equal, balanced, three phase stages. 

.3 Supply heaters with size and quantity of fixed and proportional heating stages as 
indicated in schedule. 

.7 Controls: 

.1 Factory mounted and wired in control box. Use terminal blocks for power and 
control wiring. 

.2 Controls to include: 
.1 Magnetic contactors. 
.2 Fixed differential pressure switch. 
.3 Manual and automatic reset high limit. 
.4 Control transformers. 
.5 Solid state relays. 
.6 Door interlocked disconnect switch (non-fused).  
.7 HRC load fuses. 
.8 Electronic hybrid step controller. 
.9 Heater to be controlled by 0 – 10 VDC or 4-20mA remote control signal 

from the building automation system supplied and installed by the 
EMCS Contractor. 

.3 Performance: see schedule. 

.4 Provide heater complete with protective screens on inlet/outlet. 

.5 Acceptable Product: Thermolec, Neptronic. 

PART 3 EXECUTION 

3.1 INSTALLATION 

.1 Make power and control connections in accordance with CSA C22.2 No.46.  Install in 
accordance with manufacturer’s instructions.  
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3.2 COMMISSIONING  

.1 Perform tests in accordance with Division 01 and Section 26 05 00 – Common Work 
Results – Electrical. 

END OF SECTION 
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PART 1 GENERAL 

1.1 RELATED SECTIONS 

.1 Section 01 33 00 – Submittal Procedures. 

.2 Section 01 78 00 – Closeout Submittals. 

.3 Section 23 33 00 – Air Duct Accessories. 

.4 Section 23 33 15 – Dampers - Operating. 

1.2 REFERENCES 

.1 American National Standards Institute/Air-Conditioning and Refrigeration Institute 
(ANSI/ARI) 

.1 ANSI/ARI 430, Central Station Air Handling Units. 

.2 Canadian General Standards Board (CGSB) 

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

.3 Canadian Standards Association (CSA) 

.1 CSA B52  Mechanical Refrigeration Code.  

.4 Sheet Metal and Air-Conditioning Contractors' National Association (SMACNA). 

.5 American Bearing Manufacturer’s Association (ABMA) 

.1 ANSI/ABMA 9 Load Ratings and Fatique Life for Ball Bearings 

.2 ANSI/ABMA 11 Load Ratings and Fatique Life for Roller Bearings.   

.6 Air Movement and Control Association (AMCA) 

.1 AMCA 210, Laboratory Method of Testing Fans for Aerodynamic Performance 
Rating (ASHRAE) 

.2 AMCA 300 Reverberaut Room Method for Sound Testing of Fans. 

.7 American Society of Heating Refrigeration and Air-Conditioning Engineers (ASHRAE). 

.1 ASHRAE 68, Laboratory Method of Testing to Determine the Sound Power in a 
Duct. 

.2 ANSI/ASHRAE 90.1, (I-P) Energy Standard for Buildings Except Low-Rise 
Residential Buildings. 

.3 ANSI/ASHRAE 52.2, Method of Testing General Ventilation Air-Cleaning 
Devices for Removal Efficiency by Particle Size.  

.8 National Electrical Manufacturer’s Association (NEMA) 
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.1 NEMA MG1 Motors and Generators 

.2 NEMA ICS 7-1 Safety Standards for Construction and Guide for Selection, 
Installation and Operation of Adjustable Speed Drive Systems.  

.9 Provincial Boiler, Pressure Vessel and Compressed Gas Regulations. 

1.3 SHOP DRAWINGS AND PRODUCT DATA 

.1 Submit shop drawings and product data in accordance with Section 01 33 00 - Submittal 
Procedures. 

.2 Indicate following: fan, fan curves showing point of operation, motor drive, bearings, 
filters, mixing box, dampers, VAV, coil, include performance data. 

1.4 CLOSEOUT SUBMITTALS 

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

.2 Include following: fan, bearings, motor, damper, VAV control, air volume, total cooling, 
sensible cooling, EDB,EWB, OAT. 

1.5 WASTE MANAGEMENT AND DISPOSAL 

.1 Separate and recycle waste materials in accordance with Division 01 and with the Waste 
Reduction Workplan.  

.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.  
Collect and separate for disposal paper, plastic, polystyrene, corrugated cardboard, 
packaging material in appropriate on-site bins for recycling in accordance with Waste 
Management Plan. 

.3 Divert unused metal and wiring materials from landfill to metal recycling facility 
approved by Owner’s Representative.   

.4 Divert unused paint material from landfill to official hazardous material collections site 
approved by Owner’s Representative.  

.5 Do not dispose of unused paint materials into sewer systems, into lakes, streams, onto 
ground or in other locations where it will pose health or environmental hazard. 

1.6 EXTRA MATERIALS 

.1 Provide maintenance materials in accordance with Section 01 78 00 - Closeout 
Submittals. 

.2 Provide one spare set of filters. 
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.3 Provide list of individual manufacturer's recommended spare parts for equipment such as 
bearings and seals, and addresses of suppliers, together with list of specialized tools 
necessary for adjusting, repairing or replacing, for placement into operating manual. 

.4 Spare filters: in addition to filters installed for start-up and commissioning.  Immediately 
prior to acceptance by Owner’s Representative, supply 1 complete set of filters for each 
filter unit or filter bank. 

PART 2 PRODUCTS 

2.1 GENERAL 

.1 Factory assembled components to form units supplying air at designed conditions, as 
indicated. 

.2 Certify ratings: to ARI 430 with ARI seal. 

.3 Horizontal and vertical type, as indicated, having air tight modular components, 
consisting of casing, fan section with motor and drive,  filter section, dampers, bypass 
section, heating coil, cooling coil, humidifier, spray section, mixing box, blender air 
mixing device or filter mixing box. 

.4 Acceptable Product: York, McQuay, Trane, Carrier,  Sheldons, Engineered Air, Venmar. 

2.2 CASINGS 

.1 Galvanized or phosphate treated steel 1.6 mm thickness outer casing reinforced and 
braced for rigidity. 

.1 Walk-in access doors: provide access for maintenance of internal parts with 
wired glass 200 x 200 mm viewing port or 200mm diameter polycarbonate 
double porthole. 

.2 Paint steel parts, where not galvanized, with corrosion resistant paint to CGSB 
1.181. 

.3 Finish structural framed units, inside and out, with rust resistant enamel to 
Section 09 91 13  – Exterior Painting. 

.2 Line entire casing with minimum 1 mm thick, solid galvanized, steel liner. 

2.3 DRAIN PANS 

.1 Construction: stainless steel, plastic or FRP, rounded corners, double wall. 

.2 Insulation: extruded foam type, minimum 13 mm thick. 

.3 Drain connection: in bottom at low point. 
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.4 Installation: slope without sag minimum 1% to ensure no standing water at any time or at 
any point. 

.5 Dimensions: minimum 75 mm from upstream face of coil to 150 mm beyond 
downstream face of coil or eliminator and to include return bends and headers. 

2.4 FANS 

.1 Cabinet hung or frame mounted AMCA-rated for sound and performance, centrifugal 
fans with backward inclined or airfoil wheels, selected to operate in stable part of 
performance curve and heavy duty L10 100,000 hours minimum service self aligning or 
split pillow block bearings. 

.1 Provide internally mounted motor as indicated complete with adjustable V-belt 
drive and guard. 

.2 Motor: see schedule.  

.2 Maximum sound power levels, as indicated. 

2.5 VIBRATION ISOLATION 

.1 Flexible connections at inlet and outlet of fan section: to Section 23 33 00 – Air Duct 
Accessories. 

.2 Vibration isolators on fan section: to Division 23. 

2.6 FILTER BOX 

.1 Material to match casing. For flat plus rigid type filter arrangement. 

.1 Provide access to filter through hinged door with suitable hardware. 

.2 Provide blank-off plates and gaskets to prevent air bypass. 

.3 Filters: to Section 23 44 00 – HVAC Air Filtration. 

2.7 COILS 

.1 Capacity: see schedule.  

.2 Ratings: ARI certified. 

.3 Construction: 

.1 Casings: 1.5 mm thick galvanized sheet steel. 
.1 Supports of galvanized steel channel or double angle frames. 
.2 Blank-off plates. Insulated sandwich construction. 

.2 Direct expansion refrigerant coils: 
.1 Serpentine type, arranged to prevent trapping of oil. 
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PART 1 GENERAL 

1.1 SUMMARY 

.1 Section Includes: 

.1 Materials and installation procedures for electric heating controls. 

1.2 RELATED SECTIONS: 

.1 Division 01. 

1.3 REFERENCES 

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

.1 Material Safety Data Sheets (MSDS). 

1.4 SUBMITTALS 

.1 Product Data: 
.1 Submit manufacturer’s printed product literature, specifications and 

datasheet in accordance with Division 01. Include product 
characteristics, performance criteria, and limitations. 
.1 Submit two copies of Workplace Hazardous Materials 

Information System (WHMIS) Material Safety Data Sheets 
(MSDS) in accordance with Division 01. 

.2 Quality assurance submittals: submit following in accordance with Division 01. 
.1 Certificates: submit certificates signed by manufacturer certifying that 

materials comply with specified performance characteristics and 
physical properties. 

.2 Instructions: submit manufacturer’s installation instructions. 

1.5 QUALITY ASSURANCE 

.1 Health and Safety Requirements: do construction occupational health and safety in 
accordance with Division 01. 

1.6 DELIVERY, STORAGE, AND HANDLING 

.1 Packing, shipping, handling and unloading: 

.1 Deliver, store and handle in accordance with Division 01. 

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

.2 Waste Management and Disposal: 

.1 Construction/Demolition Waste Management and Disposal: separate waste 
materials for reuse and recycling in accordance with Division 01. 
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PART 2 PRODUCTS 

2.1 THERMOSTAT (LOW VOLTAGE) PROGRAMMABLE 

.1 Low voltage wall mounted electric heating thermostat: 

.1 White in color. 

.2 Programming up to 4 Modes. 

.3 5°C - 36°C. 

.4 3 wire thermostat. 

.5 Compatible with Millivolt Systems, 24 Vac, 60 Hz. 

.6 Digital screen with white LED backlit. 

.7 Temperature setpoints recorded permanently in case of a power outage. 

.8 Mount 1200 mm above finished floor.  

.9 Equal to Ouellet, OTH24-AFR. 

2.2 ELECTRIC HEATING RELAYS 

.1 Low voltage solid state electric heating relays and transformer kit installed in heater as 
indicated.  To be installed by heater manufacturer. Complete assembly to be CSA 
approved. 

PART 3 EXECUTION 

3.1 MANUFACTURER’S INSTRUCTIONS 

.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheet. 

3.2 INSTALLATION 

.1 Install control devices. 

.2 On outside wall, mount thermostats on bracket or insulated pad 25 mm from exterior 
wall. 

.3 Supply and install all low voltage control wiring and conduit for complete heating 
system. 

.4 All wiring to be installed in conduit. 

3.3 CLEANING 

.1 Proceed in accordance with Division 01. 

.2 Upon completion and verification of performance of installation, remove surplus 
materials, excess materials, rubbish, tools and equipment.  
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1.1  SUMMARY 

.1 Section Includes:  

.1 Heavy duty baseboard heaters and installation. 

1.2 RELATED SECTIONS 

.1 Section 26 05 00 – Common Work Results - Electrical. 

1.3 REFERENCES 

.1 Canadian Standards Association (CSA) 

.1 CSA C22.2 No.46, Electric Air-Heaters. 

1.4 SUBMITTALS 

.1 Product Data:  

.1 Submit manufacturer's printed product literature, specifications and datasheet in 
accordance with Section 01 33 00 - Submittal Procedures. Include product 
characteristics, performance criteria, and limitations.  

.2 Submit product data sheets for baseboard heaters. Include:  
.1 Product characteristics.  
.2 Performance criteria.  
.3 Mounting methods.  
.4 Physical size.  
.5 kW rating, voltage, phase.  
.6 Cabinet material thicknesses.  
.7 Limitations.  
.8 Colour and finish.   

.2 Quality assurance submittals: submit following in accordance with Section 01 33 00 - 
Submittal Procedures.  

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

.2 Instructions: submit manufacturer's installation instructions.  

.3 Closeout Submittals:  

.1 Submit operation and maintenance data for baseboard heaters in accordance with 
Section 01 78 00 - Closeout Submittals 

1.5 QUALITY ASSURANCE 

.1 Health and Safety:  
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.1 Do construction occupational health and safety in accordance with Section 01 35 
28 - Health and Safety Requirements. 

1.6 DELIVERY, STORAGE, AND HANDLING 

.1 Packing, shipping, handling and unloading: 

.1 Deliver, store and handle in accordance with manufacturer's written instructions 
and Section 01 61 00 - Common Product Requirements.   

.2 Waste Management and Disposal:  

.1 Construction/Demolition Waste Management and Disposal: separate waste 
materials for reuse and recycling in accordance with Section 01 74 21 - 
Construction/Demolition Waste Management and Disposal. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

.1 Acceptable Product: 

.1 Ouellet 

.2 Dimplex 

.3 Chromalox 

.4 Stelpro. 

2.2 HEAVY DUTY BASEBOARD HEATERS 

.1 Wall mounted cabinet: to CSA C22.2 No.46, pre-drilled back for securing to wall: 

.1 White in color. 

.2 240 V rated. 

.3 Epoxy/polyester powder paint. 

.4 16 gauge steel front. 

.5 18 gauge steel cabinet. 

.6 Full length built in wireway. 

.7 Louvre grille. 

.8 Linear high-limit temperature control with automatic reset. 

.9 Stainless steel tubular heating element with aluminum fins. 

.10 Floating heating element on high-temperature nylon bushings.  

.11 Complete with low voltage relay and transformer kit. 

2.3 CONTROLS 

.1 Wall mounted low voltage programmable thermostats: supplied and installed by 
Electrical Division. 
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.2 Electrical Division to supply and install all low voltage control wiring and conduit. 

PART 3 EXECUTION 

3.1 MANUFACTURER’S INSTRUCTIONS 

.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, 
and datasheet. 

3.2 INSTALLATION 

.1 Install heaters as indicated. 

.2 Make power and control connections. 

3.3 CLEANING 

.1 Proceed in accordance with Division 01. 

.2 Upon completion and verification of performance of installation, remove surplus 
materials, excess materials, rubbish, tools and equipment. 

3.4 COMMISSIONING TESTS 

.1 Perform tests in accordance with Section 26 05 00- Common Work Results - Electrical 
and Division 01. 

END OF SECTION 
 



Administration Building HVAC Upgrades 
Terra Nova National Park, NL 

Proj. No.: 2016-05 
 Section 23 82 39.01 – Unit Heaters - Electric  Page 1 of 3 
 

PART 1 GENERAL 

1.1 RELATED SECTIONS 

.1 Section 01 33 00 - Submittal Procedures. 

.2 Section 01 78 00 - Closeout Submittals. 

1.2 REFERENCES 

.1 Canadian Standards Association (CSA International) 

.1 CSA C22.2 No.46, Electric Air-Heaters. 

1.3 PRODUCT DATA 

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

.2 Submit product data sheets for unit heaters. Include: 

.1 Product characteristics. 

.2 Performance criteria. 

.3 Mounting methods. 

.4 Physical size. 

.5 kW rating, voltage, phase. 

.6 Cabinet material thicknesses. 

.7 Limitations. 

.8 Colour and finish. 

.3 Submit product data sheets for unit heaters. 

.1 Include product characteristics, performance criteria, physical size, limitations 
and finish. 

.4 Manufacturer's Instructions: Provide to indicate special handling criteria, installation 
sequence and cleaning procedures.  

1.4 CLOSEOUT SUBMITTALS 

.1 Provide operation and maintenance data for unit heaters for incorporation into manual 
specified in Section 01 78 00 - Closeout Submittals. 

1.5 WASTE MANAGEMENT AND DISPOSAL 

.1 Separate and recycle waste materials in accordance with Division 01 and with Waste 
Reduction Workplan. 
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.2 Remove from site and dispose of packaging materials at appropriate recycling facilities. 

.3 Collect and separate for disposal paper, plastic, polystyrene, corrugated cardboard, 
packaging material in appropriate on-site bins for recycling in accordance with Waste 
Management Plan. 

.4 Divert unused metal and wiring materials from landfill to metal recycling facility 
approved by Owner’s Representative. 

.5 Collect, package and store existing unit heaters for either reuse, recycling or rebuilding 
and return to recycler in accordance with Waste Management Plan.  

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

.1 Acceptable Product: 

.1 Ouellet 

.2 Dimplex 

.3 Chromalox 

.4 Stelpro. 

2.2 UNIT HEATERS 

.1 Unit heater: to CSA C22.2 No.46, horizontal discharge complete with adjustable louvers 
finished to match cabinet or vertical discharge cone type with cone diffusers as indicated. 

.2 Fan type unit heaters with built-in high-heat limit protection, fan-delay switches. 

.3 Fan motor: totally enclosed, permanently lubricated ball bearing type with resilient 
mount. 

.1 Built-in fan motor thermal overload protection. 

.4 Hangers: as indicated. 

.5 Elements: mineral insulated steel sheath with aluminum, continuous helical brazed fins. 

.6 Cabinet: steel, 1.6 mm thick, fitted with brackets for rod or wall mounting. 

.1 Phosphatized and finished with 2 coats baked enamel in beige colour. 

.7 Complete with low voltage relay and transformer kit. 

2.3 CONTROLS 

.1 Wall mounted low voltage programmable thermostats: supplied and installed by 
Electrical Division. 
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.2 Electrical Division to supply and install all low voltage control wiring and conduit.  

PART 3 EXECUTION 

3.1 INSTALLATION 

.1 Suspend unit heaters from ceiling or mount on wall as indicated. Provide mounting 
bracket as required. 

.2 Make power and control connections. 

3.2 COMMISSIONING  

.1 Perform tests in accordance with Section 26 05 00 – Common Work Results-Electrical 
and Division 01. 

.2 Test cut-out protection when air movement is obstructed. 

.3 Test fan delay switch to assure dissipation of heat after element shut down. 

.4 Test unit cut-off when fan motor overload protection has operated. 

.5 Ensure heaters and thermostatic controls operate correctly. 

END OF SECTION  
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PART 1 General 

1.1 GENERAL 

.1 This Section covers items common to Sections of Division 26. This section supplements 
requirements of Division 1, Division 23 and Division 33.  

1.2 REFERENCES 

.1 Canadian Standards Association (CSA) 

.1 CSA C22.1, Canadian Electrical Code, Part 1, Safety Standard for Electrical 
Installations. 

.2 CAN/CSA-22.3 No. 1, Overhead Systems. 

.3 CAN3-C235, Preferred Voltage Levels for AC Systems, 0 to 50,000 V. 

1.3 CARE, OPERATION AND START-UP 

.1 Instruct Owner’s Representative and operating personnel in the operation, care and 
maintenance of systems, system equipment and components. 

.2 Operating instructions to include following: 

.1 Wiring diagrams, control diagrams, and control sequence for each principal 
system and item of equipment. 

.2 Start up, proper adjustment, operating, lubrication, and shutdown procedures. 

.3 Safety precautions. 

.4 Procedures to be followed in event of equipment failure. 

.5 Other items of instruction as recommended by manufacturer of each system or 
item of equipment. 

.3 Arrange and pay for services of manufacturer's factory service engineer to supervise 
start-up of installation, check, adjust, balance and calibrate components and instruct 
operating personnel. 

.4 Provide these services for such period, and for as many visits as necessary to put 
equipment in operation, and ensure that operating personnel are conversant with all 
aspects of its care and operation. 

1.4 DESIGN REQUIREMENTS 

.1 Operating voltages: to CAN3-C235  

.2 Motors, electric heating, control and distribution devices and equipment to operate 
satisfactorily at 60 Hz within normal operating limits established by above standard. 
Equipment to operate in extreme operating conditions established in above standard 
without damage to equipment. 
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1.5 SUBMITTALS 

.1 Submit drawings stamped and signed by professional engineer registered or licensed in 
Province of Newfoundland and Labrador, Canada as required. 

.2 Submit wiring diagrams and installation details of equipment indicating proposed 
location, layout and arrangement, control panels, accessories, piping, ductwork, and 
other items that must be shown to ensure coordinated installation. 

.3 Identify on wiring diagrams circuit terminals and indicate internal wiring for each item 
of equipment and interconnection between each item of equipment. 

.4 Indicate of drawings clearances for operation, maintenance, and replacement of 
operating equipment devices. 

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

.1 Provide CSA certified equipment and material. Where CSA certified equipment 
and material is not available, submit such equipment and material to authority 
having jurisdiction for approval before delivery to site. 

.2 Submit test results of installed electrical systems and instrumentation. 

.3 Submit, upon completion of Work, load balance report as described in sentence 
3.4.6. 

.4 Submit certificate of acceptance from authority having jurisdiction upon 
completion of Work to Owner’s Representative. 

.6 Manufacturer's Field Reports: submit to Owner’s Representative within seven (7) 
working days of review, verifying compliance of Work and electrical system and 
instrumentation testing, as described in paragraph 3.6- FIELD QUALITY CONTROL. 

.7 Single Line Electrical Diagrams 

.1 Provide single line electrical diagrams in glazed frames as follows: 
.1 Electrical distribution system: locate in main electrical room. 

.2 Drawings: 600 x 600 mm minimum size. 

1.6 PERMITS, FEES AND INSPECTION 

.1 Submit to Electrical Inspection Division and Supply Authority necessary number of 
drawings and specifications for examination and approval prior to commencement of 
work. 

.2 Pay associated fees. 

.3 Owner’s Representative will provide drawings and specifications required by Electrical 
Inspection Division and Supply Authority at no cost. 

.4 Notify Owner’s Representative of changes required by Electrical Inspection Division 
prior to making changes. 
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.5 Furnish Certificates of Acceptance from Electrical Inspection Division or authorities 
having jurisdiction on completion of work to Owner’s Representative.  

1.7 CO-ORDINATION 

.1 Co-ordinate work with work of other divisions to avoid conflict. 

.2 Locate distribution systems, equipment, and materials to provide minimum interference 
and maximum usable space. 

.3 Locate all existing underground services and make all parties aware of their existence 
and location. 

.4 Where interference occurs, Owner’s Representative must approve relocation of 
equipment and materials regardless of installation order. 

.5 Notwithstanding the review of shop drawings, this division may be required to relocate 
electrical equipment which interferes with the equipment of other trades, due to lack of 
co-ordination by this Division.  The cost of this relocation shall be the responsibility of 
this Division.  The Owner’s Representative shall decide the extent of relocation required.  

1.8 CUTTING AND PATCHING 

.1 Definitions   

.1 Cutting:  Removal of in-place construction necessary to permit installation or 
performance of other Work. 

.2 Patching:  Fitting and repair work required to restore surfaces to original 
conditions after installation of other Work. 

.2 Quality Assurance 

.1 Structural Elements:  Do not cut and patch structural elements in a manner that 
could change their load-carrying capacity or load-deflection ratio. 

.2 Operational Elements:  Do not cut and patch operating elements and related 
components in a manner that results in reducing their capacity to perform as 
intended or that results in increased maintenance or decreased operational life or 
safety. 

.3 Miscellaneous Elements:  Do not cut and patch miscellaneous elements or 
related components in a manner that could change their load-carrying capacity, 
that results in reducing their capacity to perform as intended, or that results in 
increased maintenance or decreased operational life or safety. 

.4 Visual Requirements:  Do not cut and patch construction in a manner that results 
in visual evidence of cutting and patching.  Do not cut and patch construction 
exposed on the exterior or in occupied spaces in a manner that would, in 
Architect's opinion, reduce the building's aesthetic qualities.  Remove and 
replace construction that has been cut and patched in a visually unsatisfactory 
manner. 
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.5 Cutting and Patching Conference:  Before proceeding, meet at Project site with 
parties involved in cutting and patching, including mechanical and electrical 
trades.  Review areas of potential interference and conflict.  Coordinate 
procedures and resolve potential conflicts before proceeding. 

.3 Warranty 

.1 Existing Warranties:  Remove, replace, patch, and repair materials and surfaces 
cut or damaged during cutting and patching operations, by methods and with 
materials so as not to void existing warranties. 

.4 Materials 

.1 In-Place Materials:  Use materials identical to in-place materials.  For exposed 
surfaces, use materials that visually match in-place adjacent surfaces to the 
fullest extent possible. 
.1 If identical materials are unavailable or cannot be used, use materials 

that, when installed, will match the visual and functional performance of 
in-place materials. 

.5 Examination 

.1 Examine surfaces to be cut and patched and conditions under which cutting and 
patching are to be performed. 
.1 Compatibility:  Before patching, verify compatibility with and suitability 

of substrates, including compatibility with in-place finishes or primers. 
.2 Proceed with installation only after unsafe or unsatisfactory conditions 

have been corrected. 

.6 Preparation 

.1 Temporary Support:  Provide temporary support of Work to be cut. 

.2 Protection:  Protect in-place construction during cutting and patching to prevent 
damage.  Provide protection from adverse weather conditions for portions of 
Project that might be exposed during cutting and patching operations. 

.3 Adjoining Areas:  Avoid interference with use of adjoining areas or interruption 
of free passage to adjoining areas. 

.4 Existing Utility Services and Mechanical/Electrical Systems:  Where existing 
services/systems are required to be removed, relocated, or abandoned, bypass 
such services/systems before cutting to minimize interruption to occupied areas. 

.7 Performance 

.1 General:  Employ skilled workers to perform cutting and patching.  Proceed with 
cutting and patching at the earliest feasible time, and complete without delay. 
.1 Cut in-place construction to provide for installation of other components 

or performance of other construction, and subsequently patch as required 
to restore surfaces to their original condition. 
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.2 Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, 
grinding, and similar operations, including excavation, using methods least likely 
to damage elements retained or adjoining construction.  If possible, review 
proposed procedures with original Installer; comply with original Installer's 
written recommendations. 
.1 In general, use hand or small power tools designed for sawing and 

grinding, not hammering and chopping.  Cut holes and slots as small as 
possible, neatly to size required, and with minimum disturbance of 
adjacent surfaces.  Temporarily cover openings when not in use. 

.2 Finished Surfaces:  Cut or drill from the exposed or finished side into 
concealed surfaces. 

.3 Concrete and Masonry:  Cut using a cutting machine, such as an abrasive 
saw or a diamond-core drill. 

.4 Excavating and Backfilling:  Comply with requirements in applicable 
Sections where required by cutting and patching operations. 

.5 Mechanical and Electrical Services:  Cut off pipe or conduit in walls or 
partitions to be removed.  Cap, valve, or plug and seal remaining portion 
of pipe or conduit to prevent entrance of moisture or other foreign matter 
after cutting. 

.6 Proceed with patching after construction operations requiring cutting are 
complete. 

.3 Patching:  Patch construction by filling, repairing, refinishing, closing up, and 
similar operations following performance of other Work.  Patch with durable 
seams that are as invisible as possible.  Provide materials and comply with 
installation requirements specified in other Sections. 
.1 Inspection:  Where feasible, test and inspect patched areas after 

completion to demonstrate integrity of installation. 
.2 Exposed Finishes:  Restore exposed finishes of patched areas and extend 

finish restoration into retained adjoining construction in a manner that 
will eliminate evidence of patching and refinishing. 
.1 Clean piping, conduit, and similar features before applying paint 

or other finishing materials. 
.2 Restore damaged pipe covering to its original condition. 

.3 Floors and Walls:  Where walls or partitions that are removed extend 
one finished area into another, patch and repair floor and wall surfaces 
in the new space.  Provide an even surface of uniform finish, color, 
texture, and appearance.  Remove in-place floor and wall coverings and 
replace with new materials, if necessary, to achieve uniform color and 
appearance. 
.1 Where patching occurs on a painted surface, apply primer 

compatible with existing paint type (oil or latex) to allow 
complete adherence to latex finished coatings.  Apply 
intermediate paint coasts over the patch and apply final paint 
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coat over entire unbroken surface containing the patch.  Provide 
additional coats until patch blends with adjacent surfaces. 

.4 Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to 
provide an even-plane surface of uniform appearance. 

.5 Exterior Building Enclosure:  Patch components in a manner that 
restores enclosure to a weathertight condition. 

.4 Plaster around all gypsum board penetrations smoke tight. 

.5 Cleaning:  Clean areas and spaces where cutting and patching are performed.  
Completely remove paint, mortar, oils, putty, and similar materials. 

 

1.9 PROTECTION 

.1 Protect exposed live equipment during construction for personnel safety. 

.2 Shield and mark all live parts “LIVE 120 VOLTS”, or with appropriate voltage in 
English. 

.3 Arrange for installation of temporary doors for rooms containing electrical distribution 
equipment.  Keep these doors locked except when under direct supervision of electrician. 

1.10 RECORD DRAWINGS 

.1 Obtain and pay for three sets of white prints.  As the job progresses, mark these prints to 
accurately indicate installed work.  Have the white prints available for inspection at the 
site at all times and present for scrutiny at each job meeting. 

.2 Show on the record drawings the installed inverts of all services entering and leaving the 
building and the property.  Dimension underground services at key points of every run in 
relation to the structure and building. 

.3 Indicate exact location of all services for future work.  Show and dimension all work 
embedded in the structure. 

.4 Submit record drawings within 30 days prior to start of commissioning. 

1.11 INSPECTION OF WORK 

.1 The Owner will make periodic visits to the site during construction to ascertain 
reasonable conformity to plans and specifications but will not execute quality control.  
The Contractor shall be responsible for the execution of his work in conformity with the 
construction documents and with the requirements of the inspection authority.  

1.12 SCHEDULING OF WORK 

.1 All work shall be scheduled and coordinated with Owner Representative.  
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.2 Become familiar with the phasing requirements for the work and comply with these 
conditions. 

.3 No additional monies will be paid for contractor’s requirement to comply with work 
phasing conditions. 

1.13 FIRE RATING OF PENETRATIONS 

.1 Maintain fire ratings around conduits passing through floors, ceilings and fire rated 
walls. 

.2 Use 3M brand or equal fire barrier products at each penetration. 

.3 Acceptable products for fire barrier products shall be 3M #CP25 fire barrier caulk, #303 
putty, #FS 195 wrap and #CS195 sheet. 

.4 Acceptable manufacturers:  Nelson, Fire Stop Systems, 3M or approved equal. Material 
of same manufacturer to be used throughout project. 

PART 2 PRODUCTS  

2.1 ELECTRIC MOTORS, EQUIPMENT AND CONTROLS 

.1 Supplier and installer responsibility is indicated on electrical drawings and related 
mechanical responsibility is indicated on Mechanical Equipment Schedule on 
mechanical drawings, where applicable. 

.2 Control wiring and conduit is specified in Division 26 except for conduit, wiring and 
connections below 50 V which are related to control systems specified in Mechanical 
Division and shown on mechanical drawings. Mechanical Division is responsible for all 
conduit, wiring and connections below 50V which are related to control systems in 
Mechanical Division and shall comply with the requirements of Division 26 for standard 
of quality. 

.3 All low voltage control wiring and conduit associated with electrical heating system shall 
be supplied and installed by Electrical Division.  

2.2 MATERIALS AND EQUIPMENT 

.1 Provide materials and equipment in accordance with Division 01. 

.2 Equipment and material to be CSA certified. Where there is no alternative to supplying 
equipment which is not CSA certified, obtain special approval from Electrical Inspection 
Division. 

.3 Factory assemble control panels and component assemblies. 
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2.3 FINISHES 

.1 Shop finish metal enclosure surfaces by application of rust resistant primer inside and 
outside, and at least two coats of finish enamel. 

.1 Paint outdoor electrical equipment "equipment green" finish to EEMAC Y1-1. 

.2 Paint indoor switchgear and distribution enclosures light grey to EEMAC 2Y-1. 

2.4 WARNING SIGNS 

.1 As specified and to meet requirements of Electrical Inspection Department and Owner’s 
Representative. 

.2  Porcelain enamel decal signs, minimum size 175 x 250 mm. 

2.5 WIRING TERMINATIONS 

.1 Lugs, terminals, screws used for termination of wiring to be suitable for either copper or 
aluminum conductors. 

2.6 EQUIPMENT IDENTIFICATION 

.1 Identify electrical equipment with nameplates and labels as follows: 

.1 Nameplates: Lamicoid 3 mm thick plastic engraving sheet, black white face, 
black white core, mechanically attached with self tapping screws. 

.2 Sizes as follows: 
 
NAMEPLATE SIZES 
Size 1 10 x 50 mm 1 line 3 mm high letters 
Size 2 12 x 70 mm 1 line 5 mm high letters 
Size 3 12 x 70 mm 2 lines 3 mm high letters 
Size 4 20 x 90 mm 1 line 8 mm high letters 
Size 5 20 x 90 mm 2 lines 5 mm high letters 
Size 6 25 x 100 mm 1 line 12 mm high letters 
Size 7 25 x 100 mm 2 lines 6 mm high letters 

.2 Labels: 

.1 Embossed plastic labels with 6 mm high letters unless specified otherwise. 

.3 Wording on nameplates and labels to be approved by Owner’s Representative prior to 
manufacture. 

.4 Allow for average of twenty-five (25) letters per nameplate and label. 

.5 Identification to be English (and French where applicable).  

.6 Nameplates for terminal cabinets and junction boxes to indicate system name and voltage 
characteristics. 
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.7 Disconnects, starters and contactors: indicate equipment being controlled and voltage. 

.8  Terminal cabinets and pull boxes: indicate system name and voltage. 

.9 Transformers: indicate capacity, primary and secondary voltages and transformer 
number. 

2.7 WIRING IDENTIFICATION 

.1 Identify wiring with permanent indelible identifying markings, either numbered or 
coloured plastic tapes, on both ends of phase conductors of feeders and branch circuit 
wiring. 

.2 Maintain phase sequence and colour coding throughout. 

.3 Colour code: to CSA C22.1, Canadian Electrical Code. 

.4 Use colour coded wires in communication cables, matched throughout system. 

2.8 CONDUIT AND CABLE IDENTIFICATION 

.1 Colour code conduits, boxes and metallic sheathed cables. 

.2 Code with plastic tape or paint at points where conduit or cable enters wall, ceiling, or 
floor, and at 15 m intervals. 

.3 Colours: 25 mm wide prime colour and 20 mm wide auxiliary colour. 

Conduit System Prime Color Auxiliary Color 
up to 250 V Yellow  
up to 600 V Yellow Green 
Other Communication Systems Green Blue 

PART 3 EXECUTION  

3.1 NAMEPLATES AND LABELS 

.1 Ensure manufacturer's nameplates, CSA labels and identification nameplates are visible 
and legible after equipment is installed. 

3.2 LOCATION OF OUTLETS 

.1 Locate outlets in accordance with Section 26 27 26 – Wiring Devices.  

.2 Do not install outlets back-to-back in wall; allow minimum 150 mm horizontal clearance 
between boxes. 
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.3 Change location of outlets at no extra cost or credit, providing distance does not exceed 
3000 mm, and information is given before installation. 

3.3 CONDUIT AND CABLE INSTALLATION 

.1 If plastic sleeves are used in fire rated walls or floors, remove before conduit installation. 

.2 Install cables, conduits and fittings to be embedded or plastered over, neatly and close to 
building structure so furring can be kept to minimum. 

3.4 MOUNTING HEIGHTS 

.1 Mounting height of equipment is from finished floor to centreline of equipment unless 
specified or indicated otherwise. 

.2 If mounting height of equipment is not specified or indicated, verify before proceeding 
with installation. 

.3 Install electrical at following heights unless indicated otherwise. 

.1 Panelboards: as required by Code or as indicated. 

3.5 CO-ORDINATION OF PROTECTIVE DEVICES 

.1 Ensure circuit protective devices such as overcurrent trips, relays and fuses are installed 
to required values and settings. 

3.6 FIELD QUALITY CONTROL 

.1 All electrical work to be carried out by qualified, licensed electricians or apprentices as 
per the conditions of the Provincial Act respecting manpower vocational training and 
qualification. Employees registered in a provincial apprentices program shall be 
permitted, under the direct supervision of a qualified licensed electrician, to perform 
specific tasks – the activities permitted shall be determined based on the level of training 
attained and the demonstration of ability to perform specific duties. 

.2 The work of this division to be carried out by a contractor who holds a valid Code 1 
Electrical Contractor License as issued by the Province. 

.3 Perform tests in Accordance with this section as noted and Division 01. 

.4 Load Balance: 

.1 Measure phase current to panelboard with normal loads (lighting) operating at 
time of acceptance. Adjust branch circuit connections as required to obtain best 
balance of current between phases and record changes.  

.2 Submit, at completion of work, report listing phase and neutral currents on 
panelboards, operating under normal load. State hour and date on which each 
load was measured, and voltage at time of test. 
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.5 Conduct and pay for following tests: 

.1 Power distribution system including phasing, voltage, grounding and load 
balancing. 

.2 Circuits originating from branch distribution panels. 

.3 Motors, heaters and associated control equipment including sequenced 
operations of systems where applicable. 

.6 Furnish manufacturer’s certificate or letter confirming that entire installation as it 
pertains to each system has been installed to manufacturer’s instructions. 

.7 Insulation resistance testing. 

.1 Megger and record circuits, feeders and equipment up to 350 V with a 500 V 
instrument.  

.2 Megger and record 350 – 600 V circuits, feeders and equipment with a 1000 V 
instrument.  

.3 Check resistance to ground before energizing and record value. 

.8 Carry out tests in presence of Owner’s Representative. 

.9 Provide instruments, meters, equipment and personnel required to conduct tests during 
and conclusion of project. 

.10 Submit test results for Owner’s Representative’s review and include in Commissioning 
Manuals specified in Division 01. 

3.7 CLEANING 

.1 Clean and touch up surfaces of shop-painted equipment scratched or marred during 
shipment or installation, to match original paint. 

.2 Clean and prime exposed non-galvanized hangers, racks and fastenings to prevent 
rusting. 

3.8 CONTRIBUTION IN AID EXPENSE  
 

.1 Contractor shall include all contribution-in-aid expenses incurred by power utility 
company in contract price.  Consult with power company prior to bidding for amount 
carried.  
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

.1 Materials and installation for wire and box connectors. 

1.2 RELATED SECTIONS 

.1 Section 26 05 00 – Common Work Results - Electrical. 

1.3 REFERENCES 

.1 Canadian Standards Association (CSA) 

.1 CAN/CSA-C22.2 No.18, Outlet Boxes, Conduit Boxes and Fittings. 

.2 CAN/CSA-C22.2 No.65, Wire Connectors (Tri-National Standard with UL 
486A-486B and NMX-J-543-ANCE-03). 

.2 Electrical and Electronic Manufacturers' Association of Canada (EEMAC) 

.1 EEMAC 1Y-2, Bushing Stud Connectors and Aluminum Adapters (1200 
Ampere Maximum Rating). 

.3 National Electrical Manufacturers Association (NEMA) 

PART 2 PRODUCTS 

2.1 MATERIALS 

.1 Pressure type wire connectors to: CSA C22.2 No.65, with current carrying parts of 
copper sized to fit copper conductors as required. 

.2 Fixture type splicing connectors to: CSA C22.2 No.65, with current carrying parts of 
copper sized to fit copper conductors 10 AWG or less. 

.3 Bushing stud connectors: to EEMAC 1Y-2 to consist of: 

.1 Connector body and stud clamp for stranded copper conductors.  

.2 Clamp for copper bar. 

.3 Stud clamp bolts. 

.4 Bolts for copper bar.  

.5 Sized for conductors and bars as indicated. 

.4 Clamps or connectors for armoured cable, aluminum sheathed cable, and flexible 
conduit, as required to: CAN/CSA-C22.2 No.18. 



Administration Building HVAC Upgrades 
Terra Nova National Park, NL 

Proj. No.: 2016-05 
 Section 26 05 20 - Wire and Box Connectors 0-1000 V Page 2 of 2 
 
PART 3 EXECUTION 

3.1 INSTALLATION 

.1 Remove insulation carefully from ends of conductors and: 

.1 Install mechanical pressure type connectors and tighten screws with appropriate 
compression tool recommended by manufacturer. Installation shall meet 
secureness tests in accordance with CSA C22.2 No.65. 

.2 Install fixture type connectors and tighten. Replace insulating cap. 

.3 Install bushing stud connectors in accordance with EEMAC 1Y-2.   

END OF SECTION 
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PART 1 GENERAL 

1.1 RELATED SECTIONS 

.1 Section 26 05 20 - Wire and Box Connectors - 0 - 1000 V. 

.2 Refer to drawings for wiring type required under different applications. 

1.2 REFERENCES 

.1 Canadian Standards Association (CSA) 

.1 CSA C22.2 No .0.3, Test Methods for Electrical Wires and Cables. 

.2 CAN/CSA-C22.2 No. 131, Type TECK 90 Cable. 

PART 2 PRODUCTS 

2.1 BUILDING WIRES 

.1 Conductors: stranded for 10 AWG and larger. Minimum size: 12 AWG. 

.2 Copper conductors: size as indicated, with 600 V insulation of cross-linked 
thermosetting polyethylene material rated RW90 XLPE and RWU90 XLPE as indicated.   

.3 Copper conductors: size as indicated, with thermoplastic insulation type TWH rated at 
600 V, typically used for insulated ground wires. 

2.2 TECK CABLE 

.1 Cable: to CAN/CSA-C22.2 No. 131. 

.2 Conductors: 

.1 Grounding conductor: copper.  

.2 Circuit conductors: copper and ACM alloy, size as indicated. 

.3 Insulation: 

.1 Cross-linked polyethylene XLPE, rating – 600 V. 

.4 Inner jacket: polyvinyl chloride material. 

.5 Armour: interlocking aluminum, compliant to applicable Building Code classification for 
this project.  

.6 Overall covering: thermoplastic polyvinyl chloride material. 

.7 Fastenings: 
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.1 One hole steel straps to secure surface cables 50 mm and smaller. Two hole steel 
straps for cables larger than 50 mm. 

.2 Channel type supports for two or more cables at 1500 mm centers. 

.3 Threaded rods: 6 mm dia. to support suspended channels. 

.8 Connectors: 

.1 Watertight and/or type approved for TECK cable, as indicated. 

2.3 ARMOURED CABLES 

.1 Conductors: insulated, copper, size as indicated. 

.2 Type: AC90. 

.3 Armour: interlocking type fabricated from aluminum strip. 

.4 Connectors: standard as required, complete with double split rings.   

2.4 CONTROL CABLES 

.1 Type LVT: 2 soft annealed copper conductors, sized as indicated, with thermoplastic 
insulation, outer covering of thermoplastic jacket.Low energy 300 V control cable: 
stranded annealed copper conductors sized as indicated, with PVC insulation type TW -
40° C polyethylene insulation with shielding of tape coated with paramagnetic material 
wire braid over each conductor and overall covering of PVC jacket. 

PART 3 EXECUTION 

3.1 FIELD QUALITY CONTROL 

.1 Perform tests in accordance with Section 26 05 00 - Common Work Results for 
Electrical. 

.2 Perform tests using method appropriate to site conditions and to approval of Owner’s 
Representative and local authority having jurisdiction over installation. 

.3 Perform tests before energizing electrical system. 

.4 No splices permitted in panel board feeders in new construction. Splices in re-work or 
renovation projects only with pre-approval by Owner’s Representative.  

3.2 GENERAL CABLE INSTALLATION 

.1 Install cable in trenches in accordance with Section 33 71 73.02 - Underground Electrical 
Service. 
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.2 Terminate cables in accordance with Section 26 05 20 - Wire and Box Connectors - (0-
1000 V). 

.3 Cable Colour Coding: to Section 26 05 00 Common Work Results for Electrical. 

.4 Conductor length for parallel feeders to be identical. 

.5 Lace or clip groups of feeder cables at distribution centres, pull boxes, and termination 
points. 

.6 Provide numbered wire collars for control wiring.  Numbers to correspond to control 
shop drawing legend.  Obtain wiring diagram for control wiring. 

3.3 INSTALLATION OF BUILDING WIRES 

.1 Install wiring as follows: 

.1 In conduit systems in accordance with Section 26 05 34- Conduits, Fastenings 
and Fittings.   

3.4 INSTALLATION OF TECK CABLE 0 -1000 V 

.1 Install cables. 

.1 Group cables wherever possible on channels. 

.2 Install cable concealed, securely supported by straps and hangers.   

3.5 INSTALLATION OF ARMOURED CABLES (AC-90) 

.1 Group cables wherever possible. 

.2 Use permitted only for work in movable partitions. 

3.6 INSTALLATION OF CONTROL CABLES 

.1 Install all control cables in conduit as per Canadian Electrical Code. 

.2 Ground control cable shield. 

END OF SECTION  
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PART 1 GENERAL 

1.1 RELATED SECTIONS 

.1 Section 26 05 00 – Common Work Results - Electrical. 

.2 Grounding conductors for all distribution grounding to be insulated copper, uninsulated 
where in contact with earth. Copper conductors shall, at a minimum, be used in the 
following areas: grounding of transformer neutrals, service entrance switch ground of 
neutral, padmount transformer grounding, telephone and data system grounds and 
circuits rated less than 60 amps.  

1.2 REFERENCES 

.1 American National Standards Institute (ANSI)/Institute of Electrical and Electronics 
Engineers (IEEE) 

.1 ANSI/IEEE 837, Qualifying Permanent Connections Used in Substation 
Grounding. 

.2 Canadian Standards Association, (CSA) 

.1 CAN/CSA Z32, Electrical Safety and Essential Electrical Systems in Health 
Care Facilities, where applicable. 

PART 2 PRODUCTS 

2.1 EQUIPMENT 

.1 Clamps for grounding of conductor: size as indicated to electrically conductive 
underground water pipe. 

.2 Rod electrodes: copper clad steel 19 mm dia by 3 m long. 

.3 Grounding conductors: bare stranded copper, soft annealed, size as indicated. 

.4 Insulated grounding conductors: green, type TW.  

.5 Ground bus: copper, size as indicated, complete with insulated supports, fastenings, 
connectors. 

.6 Non-corroding accessories necessary for grounding system, type, size, material as 
indicated, including but not necessarily limited to: 

.1 Grounding and bonding bushings. 

.2 Protective type clamps. 

.3 Bolted type conductor connectors, as required by local authority having 
jurisdiction. 

.4 Thermit welded type conductor connectors, as indicated. 
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.5 Bonding jumpers, straps. 

.6 Pressure wire connectors. 

PART 3 EXECUTION 

3.1 INSTALLATION GENERAL 

.1 Install complete permanent, continuous grounding system including, electrodes, 
conductors, connectors, accessories. Where EMT is used, run insulated copper ground 
wire in conduit. 

.2 Install connectors in accordance with manufacturer's instructions. 

.3 Protect exposed grounding conductors from mechanical injury. 

.4 Make buried connections, and connections to conductive water main, electrodes, using 
copper welding by thermit process.   

.5 Use mechanical connectors for grounding connections to equipment provided with lugs. 

.6 Soldered joints not permitted. 

.7 Make grounding connections in radial configuration only, with connections terminating 
at single grounding point.  Avoid loop connections. 

.8 Bond single conductor, metallic armoured cables to cabinet at supply end and load end. 

3.2 ELECTRODES 

.1 Make ground connections to continuously conductive underground water pipe. 

.2 Install rod, electrodes and make grounding connections. 

.3 Bond separate, multiple electrodes together. 

.4 Use size 2/0, 3/0 or 4/0 AWG copper conductors for connections to electrodes as 
required by code. 

.5 Make special provision for installing electrodes that will give acceptable resistance to 
ground value where rock or sand terrain prevails. Ground as indicated. 

3.3 SYSTEM AND CIRCUIT GROUNDING 

.1 Install system and circuit grounding connections to neutral of primary 600 V system, 
secondary 208 V system. 

3.4 EQUIPMENT GROUNDING 

.1 Install grounding connections to typical equipment included in, but not necessarily 
limited to following list. Service equipment, switchgear, duct systems, frames of motors, 
starters, control panels, distribution panels, outdoor lighting. 
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3.5 GROUNDING BUS 

.1 Install copper grounding bus mounted on insulated supports on wall of electrical room. 

.2 Ground items of electrical equipment in electrical room to ground bus with individual 
bare stranded copper connections size as required by code. 

3.6 COMMUNICATION SYSTEMS 

.1 Install grounding connections for telephone, system as follows: 

.1 Telephones: make telephone grounding system in accordance with telephone 
company's requirements.  Reconnect existing telephone ground to new ground 
bus.  Extend as required. 

3.7 FIELD QUALITY CONTROL 

.1 Perform tests in accordance with Section 26 05 00 – Common Work Results - Electrical 
and Division 01. 

.2 Perform ground continuity and resistance tests using method appropriate to site 
conditions and to approval of Owner’s Representative and local authority having 
jurisdiction over installation. 

.3 Perform tests before energizing electrical system. 

END OF SECTION 
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PART 1 GENERAL (NOT APPLICABLE) 

PART 2 PRODUCTS 

2.1 SUPPORT CHANNELS 

.1 U shape, size 41 x 41 mm, 2.5 mm thick, surface mounted, suspended or set in poured 
concrete walls and ceilings as required. 

PART 3 EXECUTION 

3.1 INSTALLATION 

.1 Secure equipment to hollow or solid masonry, tile and plaster surfaces with lead anchors 
or nylon shields. 

.2 Secure equipment to poured concrete with expandable inserts. 

.3 Secure equipment to hollow masonry walls or suspended ceilings with toggle bolts. 

.4 Secure surface mounted equipment with twist clip fasteners to inverted T bar ceilings. 
Ensure that T bars are adequately supported to carry weight of equipment specified 
before installation. 

.5 Support equipment, conduit or cables using clips, spring loaded bolts, cable clamps 
designed as accessories to basic channel members. 

.6 Fasten exposed conduit or cables to building construction or support system using straps. 

.1 One-hole steel straps to secure surface conduits and cables 50 mm and smaller. 

.2 Two-hole steel straps for conduits and cables larger than 50 mm. 

.3 Beam clamps to secure conduit to exposed steel work. 

.4 Strap AC-90 cable at box location plus every 900 mm. 

.7 Suspended support systems. 

.1 Support individual cable or conduit runs with 6 mm dia threaded rods and spring 
clips. 

.2 Support 2 or more cables or conduits on channels supported by 6 mm dia 
threaded rod hangers where direct fastening to building construction is 
impractical. 

.8 For surface mounting of two or more conduits use channels at 1.5 m on centre spacing. 
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.9 Provide metal brackets, frames, hangers, clamps and related types of support structures 
where indicated or as required to support conduit and cable runs. 

.10 Ensure adequate support for raceways and cables dropped vertically to equipment where 
there is no wall support. 

.11 Do not use wire lashing, wood blocking, plastic strap or perforated strap to support or 
secure raceways or cables. 

.12 Do not use supports or equipment installed for other trades for conduit or cable support 
except with permission of other trade and approval of Owner’s Representative.   

.13 Install fastenings and supports as required for each type of equipment cables and 
conduits, and in accordance with manufacturer's installation recommendations. 

END OF SECTION  
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PART 1 GENERAL 

1.1 REALTED SECTIONS 

.1 Section 01 33 00 – Submittal Procedures. 

.2 Section 26 05 00 – Common Work Results – Electrical. 

1.2 SUBMITTALS 

.1 Submit shop drawings and product data for cabinets. 

.2 Provide manufacturer’s printed product literature, specifications and datasheet and 
include product characteristics, performance criteria, physical size, finish and limitations. 

.3 Provide drawings stamped and signed by professional engineer registered or licensed in 
the Province of Newfoundland and Labrador, Canada where required. 

PART 2 PRODUCTS 

2.1 SPLITTERS 

.1 Sheet metal enclosure, welded corners and formed hinged cover suitable for locking in 
closed position. 

.2  Main and branch lugs to match required size and number of incoming and outgoing 
conductors as indicated. 

.3 At least three spare terminals on each set of lugs in splitters less than 400 A. 

2.2 JUNCTION AND PULL BOXES 

.1 Welded steel construction with screw-on flat covers for surface mounting. 

.2 Covers with 25 mm minimum extension all around, for flush-mounted pull and junction 
boxes. 

2.3 CABINETS 

.1 Type E: sheet steel, hinged door and return flange overlapping sides, handle, lock and 
catch, for surface mounting. 

.2 Type T: sheet steel cabinet, with hinged door, latch, lock, 2 keys, containing 19 mm fir 
plywood backboard for surface flush mounting. 
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PART 3 EXECUTION 

3.1 SPLITTER INSTALLATION 

.1 Install splitters and mount plumb, true and square to the building lines. 

.2 Extend splitters full length of equipment arrangement except where indicated otherwise. 

3.2 JUNCTION, PULL BOXES AND CABINETS INSTALLATION 

.1 Install pull boxes in inconspicuous but accessible locations. 

.2 Mount cabinets with top not higher than 2 m above finished floor. 

.3 Install terminal block as indicated in Type T cabinets. 

.4 Only main junction and pull boxes are indicated. Install pull boxes so as not to exceed 30 
m of conduit run between pull boxes. 

3.3 IDENTIFICATION 

.1 Provide equipment identification in accordance with Section 26 05 00 – Common Work 
Results - Electrical. 

.2 Install size 2 identification labels indicating system name voltage and phase. 

END OF SECTION 
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PART 1 GENERAL 

1.1 RELATED SECTIONS 

.1 Section 26 05 00 – Common Work Results – Electrical. 

.2 Section 26 05 29 – Hangers and Supports for Electrical Systems. 

.3 Section 26 05 34 – Conduits, Conduit Fastenings and Fittings. 

1.2 REFERENCES 

.1 Canadian Standards Association (CSA) 

.1 CSA C22.1, Canadian Electrical Code, Part 1. 

PART 2 PRODUCTS 

2.1 OUTLET AND CONDUIT BOXES GENERAL 

.1 Size boxes in accordance with CSA C22.1.  

.2 102 mm square or larger outlet boxes as required for special devices. 

.3 Gang boxes where wiring devices are grouped. 

.4 Blank cover plates for boxes without wiring devices. 

.5 Combination boxes with barriers where outlets for more than one system are grouped. 

2.2 GALVANIZED STEEL OUTLET BOXES 

.1 Electro-galvanized steel single and multi gang flush device boxes for flush installation, 
minimum size 76 x 50 x 38 mm or as indicated. 102 mm square outlet boxes when more 
than one conduit enters one side with extension and plaster rings as required. 

.2 Electro-galvanized steel utility boxes for outlets connected to surface-mounted EMT 
conduit, minimum size 102 x 54 x 48 mm. 

.3 102 mm square outlet boxes with extension and plaster rings for flush mounting devices 
in finished plaster walls. 

2.3 CONDUIT BOXES 

.1 Cast FS or FD aluminum boxes with factory-threaded hubs and mounting feet for surface 
wiring of switches and receptacle. 
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2.4 FITTINGS - GENERAL 

.1 Bushing and connectors with nylon insulated throats. 

.2 Knock-out fillers to prevent entry of debris. 

.3 Conduit outlet bodies for conduit up to 32 mm and pull boxes for larger conduits. 

.4 Double locknuts and insulated bushings on sheet metal boxes. 

.5 Double split rings for AC-90 terminations. 

PART 3 EXECUTION 

3.1 INSTALLATION 

.1 Support boxes independently of connecting conduits. 

.2 Fill boxes with paper, sponges or foam or similar approved material to prevent entry of 
debris during construction. Remove upon completion of work. 

.3 For flush installations mount outlets flush with finished wall using plaster rings to permit 
wall finish to come within 6 mm of opening. 

.4 Provide correct size of openings in boxes for conduit, and armoured cable connections. 
Reducing washers are not allowed. 

.5 Vacuum clean interior of outlet boxes before installation of wiring devices. 

.6 Identify systems for outlet boxes as required. 

END OF SECTION  
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PART 1 GENERAL 

1.1 REFERENCES 

.1 Canadian Standards Association (CSA) 

.1 CAN/CSA C22.2 No. 18, Outlet Boxes, Conduit Boxes, and Fittings and 
Associated Hardware, a National Standard of Canada. 

.2 CSA C22.2 No. 45, Rigid Metal Conduit. 

.3 CSA C22.2 No. 56, Flexible Metal Conduit and Liquid-Tight Flexible Metal 
Conduit. 

.4 CSA C22.2 No. 83, Electrical Metallic Tubing. 

.5 CSA C22.2 No. 211.2, Rigid PVC (Unplasticized) Conduit. 

1.2 SUBMITTALS 

.1 Product data: submit manufacturer's printed product literature, specifications and 
datasheets. 

.1 Submit cable manufacturing data. 

.2 Quality assurance submittals: 

.1 Test reports: submit certified test reports. 

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

.3 Instructions: submit manufacturer's installation instructions. 

PART 2 PRODUCTS 

2.1 CONDUITS 

.1 Rigid metal conduit: to CSA C22.2 No. 45, hot dipped galvanized steel threaded. 

.2 Electrical metallic tubing (EMT): to CSA C22.2 No. 83, with couplings. 

.3 Rigid PVC conduit: to CSA C22.2 No. 211.2. 

.4 Flexible metal conduit: to CSA C22.2 No. 56, aluminum liquid-tight flexible metal. 

2.2 CONDUIT FASTENINGS 

.1 One hole steel straps to secure surface conduits 50 mm and smaller. Two hole steel 
straps for conduits larger than 50 mm. 

.2 Beam clamps to secure conduits to exposed steel work. 
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.3 Channel type supports for two or more conduits at 1.5 m oc. 

.4 Threaded rods, 6 mm dia., to support suspended channels. 

2.3 CONDUIT FITTINGS 

.1 Fittings: manufactured for use with conduit specified. Coating: same as conduit. 

.2 Factory "ells" where 90o, 45 o or 22.5 o bends are required for 25 mm and larger conduits. 

.3 Ensure conduit bends other than factory “ells” are made with an approved bender.  
Making offsets and other bends by cutting and rejoining 90 degree bends are not 
permitted. 

.4 Connectors and couplings for EMT. Steel set-screw type, size as required.  

2.4 EXPANSION FITTINGS FOR RIGID CONDUIT 

.1 Weatherproof expansion fittings with internal bonding assembly suitable for 100 mm 
linear expansion. 

.2 Watertight expansion fittings with integral bonding jumper suitable for linear expansion 
and 19 mm deflection in all directions. 

.3 Weatherproof expansion fittings for linear expansion at entry to panel. 

2.5 FISH CORD 

.1  Polypropylene. 

PART 3 EXECUTION 

3.1 MANUFACTURER'S INSTRUCTIONS 

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

3.2 INSTALLATION 

.1 Install all conduit, conduit fittings and accessories in accordance with the latest edition 
of the Canadian Electrical Code in a manner that does not alter, change or violate any 
part of the installed system components or the CSA/UL certification of these 
components. 

.2 Install conduits to conserve headroom in exposed locations and cause minimum 
interference in spaces through which they pass. 
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.3 Conceal all new conduits except in mechanical and electrical service rooms and in 
unfinished areas.  Obtain written approval from project manager prior to surface 
mounting conduits outside mechanical and electrical rooms.  All approved surface 
conduits to be painted to match existing ceiling or wall colors.  

.4 Use rigid hot dipped galvanized steel threaded conduit for exposed work below 2.4 m 
above finished floor.  

.5 Use electrical metallic tubing (EMT) except in cast concrete and above 2.4 m not subject 
to mechanical injury, as well as concealed work in masonry construction.  

.6 Use rigid PVC conduit underground and buried in or under concrete slab on grade. 

.7 Use flexible metal conduit for connection to motors in dry areas and work in movable 
metal partitions. 

.8 Use liquid tight flexible metal conduit for connection to motors or vibrating equipment in 
damp, wet or corrosive locations. 

.9 Use AC-90 for vertical power supply drops to light fixtures. 

.10 Minimum conduit size for lighting and power circuits: 21 mm.  

.11 Bend conduit cold. Replace conduit if kinked or flattened more than 1/10th of its original 
diameter. 

.12 Use rigid galvanize steel conduit for electrical service mast.  

.13 Mechanically bend steel conduit over 21 mm dia. 

.14 Field threads on rigid conduit must be of sufficient length to draw conduits up tight. 

.15 Install fish cord in empty conduits. 

.16 Run 2 - 27 mm spare conduits up to ceiling space and 2 - 27 mm spare conduits down to 
ceiling space from each flush panel. Terminate these conduits in 152 x 152 x 102 mm 
junction boxes in ceiling space or in case of an exposed concrete slab, terminate each 
conduit in flush concrete type box. 

.17 Remove and replace blocked conduit sections. Do not use liquids to clean out conduits. 

.18 Dry conduits out before installing wire. 

3.3 SURFACE CONDUITS 

.1 Run parallel or perpendicular to building lines. 

.2 Locate conduits behind infrared or gas fired heaters with 1.5 m clearance. 
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.3 Run conduits in flanged portion of structural steel. 

.4 Group conduits wherever possible on suspended channels. 

.5 Do not pass conduits through structural members except as indicated. 

.6 Do not locate conduits less than 75 mm parallel to steam or hot water lines with 
minimum of 25 mm at crossovers. 

3.4 CONCEALED CONDUITS 

.1 Run parallel or perpendicular to building lines. 

.2 Do not install horizontal runs in masonry walls. 

.3 Do not install conduits in terrazzo or concrete toppings. 

3.5 CONDUITS UNDERGROUND 

.1 Slope conduits to provide drainage. 

.2 Waterproof joints (PVC accepted) with heavy coat of bituminous paint. 

3.6 CLEANING 

.1 Proceed in accordance with Division 01. 

.2 On Completion and verification of performance of installation, remove surplus materials, 
excess materials rubbish, tools and equipment. 

END OF SECTION  
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

.1 Service equipment and installation. 

1.2 RELATED SECTIONS 

.1 Section 26 05 28 - Grounding - Secondary. 

.2 Section 26 05 31 - Splitters, Junction, Pull Boxes and Cabinets. 

.3 Section 26 24 02 – Service Entrance Board. 

.4 Section 26 24 05 – Service Entrance TVSS Protection. 

PART 2 PRODUCTS 

2.1 EQUIPMENT 

.1 Service Entrance Board: in accordance with Section 26 24 02 – Service Entrance Board, 
rating as indicated.  

.2 Service Entrance TVSS Protection: in accordance with Section 26 24 05 – Service 
Entrance TVSS Protection, rating as indicated.   

PART 3 EXECUTION 

3.1 INSTALLATION 

.1 Install service equipment. 

.2 Connect to incoming service. 

.3 Connect to outgoing load circuits. 

.4 Make grounding connections in accordance with Section 26 05 28 - Grounding – 
Secondary.  

.5 Make provision for power supply authority's metering. 

END OF SECTION  
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

.1 Materials and installation for service entrance board. 

1.2 RELATED SECTIONS 

.1 Section 01 33 00 - Submittal Procedures. 

.2 Section 01 78 00 - Closeout Submittals. 

.3 Section 26 05 00 – Common Work Results - Electrical. 

1.3 REFERENCES 

.1 Canadian Standards Association (CSA) 

.1 CAN/CSA-C22.2 No.31, Switchgear Assemblies. 

1.4 SUBMITTALS 

.1 Indicate on shop drawings. 

.1 Floor anchoring method and foundation template.   

.2 Dimensioned cable entry and exit locations. 

.3 Dimensioned position and size of bus. 

.4 Overall length, height and depth. 

.5 Dimensioned layout of internal and front panel mounted components. 

.2 Include time-current characteristic curves for circuit breakers and fuses. 

1.5 QUALITY ASSURANCE 

.1 Submit 3 copies of certified test results. 

1.6 CLOSEOUT SUBMITTALS 

.1 Provide maintenance data for service entrance board for incorporation into manual 
specified in Section 01 78 00 - Closeout Submittals.   

.2 Submit 3 copies maintenance data for complete assembly including components. 

1.7 MAINTENANCE MATERIALS 

.1 Provide maintenance materials in accordance with Section 01 78 00 - Closeout 
Submittals.  
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.2 Include: 

.1 3 fuses for each type above 600A. 

.2 6 fuses for each type up to and including 600A. 

PART 2 PRODUCTS 

2.1 SERVICE ENTRANCE BOARD 

.1 Service Entrance Board: to CAN/CSA-C22.2 No.31. 

.2 Rating: 240 V, single phase, 3 wire, 600 A, short circuit current 25 kA (rms symmetrical) 
and/or as indicated on electrical drawings. Cubicles: wall-mounted, or free standing, 
dead front, size as indicated. 

.3 Barrier metering section from adjoining sections. 

.4 Provision for installation of power supply authority metering in barriered section. 

.5  Owners metering with all required CT’s. 

.6 Distribution section. 

.7  Hinged access panels with captive knurled thumb screws. 

.8 Bus bars and main connections:  tin plated aluminum. 

.9 Bus from load terminals of main breaker via metering section to main lugs of distribution 
section. 

.10 Bus from load terminals of main breaker to metering section and from metering section 
to lugs of distribution section. 

.11 Identify phases with colour coding. 

.12 Equipment manufacturer to complete coordination study for new electrical distribution 
and submit to Engineer for review.  Include cost in tender price. 

.13 Equipment manufacturer to complete Arc Flash study and provide labels for all 
panelboards, service entrance board and disconnect switches.  Include cost in tender 
price. 

2.2 MOULDED CASE CIRCUIT BREAKERS 

.1 Refer to Section 26 28 16.02 – Moulded Case Circuit Breakers.  
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2.3 GROUNDING 

.1 Copper ground bus extending full width of cubicles and located at bottom. 

.2 Lugs at each end for size 3/0 grounding cable. 

2.4 POWER SUPPLY AUTHORITY METERING 

.1 Separate compartment and metal raceway for exclusive use of power supply authority 
metering. 

.2 Provide mounting accessories and wiring for metering as follows and as indicated:  

.1 3 current transformers. 

.3 Coordinate supply and installation of current transformers for utility metering with utility 
representative.  Carry all associated costs.  

2.5 TRANSIENT VOLTAGE SURGE SUPPRESSION (TVSS) 

.1 Refer to Section 26 24 05 – Service Entrance TVSS Protection  

2.6 FINISHES 

.1 Apply finishes in accordance with Section 26 05 00 – Common Work Results -Electrical.  

.1 Service entrance board exterior: gray.  

2.7 EQUIPMENT IDENTIFICATION 

.1 Provide equipment identification in accordance with Section 26 05 00 – Common Work 
Results - Electrical.  

.2 Nameplates: 

.1 White plate, black letters, size 7.  

.2 Complete board labelled: 120/240 V, single phase, 3 wire Amps as indicated. 

.3 Main disconnect labelled: "Main Breaker". 

.4 Branch disconnects labelled: as indicated. 

PART 3 EXECUTION 

3.1 INSTALLATION 

.1 Locate service entrance board and fasten to wall or floor as indicated. 

.2 Coordinate the supply and installation of current transformers for utility metering with 
utility representative.  

.3 Connect main secondary service to line terminals of main breaker.  
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.4 Connect load terminals of distribution breaker's to feeders. 

.5 Run one grounding conductor 3/0 AWG bare copper in 27 mm conduit from ground bus 
to building ground.   

3.2 FIELD QUALITY CONTROL  

.1 Perform tests in accordance Section 26 05 00 – Common Work Results - Electrical and 
Division 01. 

.2 Check factory made connections for mechanical security and electrical continuity. 

.3 Check trip unit settings and fuse sizes against co-ordination study to ensure proper 
working and protection of components. 
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PART 1 GENERAL 

1.1 REFERENCES 

.1 ANSI/IEEE C67.41, C62.45. 

.2 UL1449 - Second edition. 

.3 NFPA. 

.4 IEEE Standard 1100. 

.5 UL1283 - EMI/RRI noise attenuation standard. 

.6 NEMA LS1.  

1.2 RELATED SECTIONS 

.1 Section 01 33 00 – Submittal Procedures. 

.2 Section 26 05 00 – Common Work Results – Electrical. 

.3 Section 26 24 02 – Service Entrance Board. 

1.3 SUBMITTALS 

.1 Submittal for approval: Provide the following transient protection submittals: 

.1 Dimensional drawing of each transient voltage surge suppressor (TVSS) type, 
indicating proposed mounting arrangements. 

.2 Written functional description of the transient protection circuit in terms of 
components, configuration, design approach, and performance capability per NEMA 
LS1.  

.3 The means of connection of the TVSS to the electrical distribution system per 
NEMA LS1. 

.2 Provide UL-1449, Second Edition data card from manufacturer showing the Suppressed 
Voltage Rating (SVR) for the specific catalog number submitted. Typical UL 1449, Second 
Edition data is not acceptable. 

.3 Per the requirements of NEC Article 285.6, mark the devices with the short circuit current 
rating.  Meet or exceed the available fault current.  Provide test data from an independent 
testing laboratory to demonstrate the short circuit current rating has been tested on a complete 
device 

.4 Submit test report data clearly demonstrating the maximum surge current rating has been 
tested on a COMPLETE TVSS unit including all necessary fusing/overcurrent protection, 
thermal disconnects, integral disconnects and monitoring systems.   
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.5 Submit data demonstrating the TVSS unit, including all overcurrent protection, is fully 

capable of a minimum repetitive surge current rating of 25,000 ANSI/IEEE C62.41, Category 
C3 (10kA) impulses without failure or a change in performance characteristics of more than 
10%. 

1.4 WARRANTY 

.1 Provide  manufacturer a product warranty against defects in operation and material for a 
period of not less than 5 years from date of Substantial Completion. 

PART 2 PRODUCTS 

2.1 ENVIRONMENTAL  

.1 General Requirements: 

.1 No audible noise.  

.2 No appreciable magnetic fields.  Provide proven application of use directly in 
computer rooms in any location without danger to disc units, disk packs, or tapes. 

.3 Operating Conditions: 

.1 30 - 130 Degrees F 

.2 15 - 85 Percent  Humidity Non-Condensing 

.4 Enclosure:  Heavy duty NEMA 12 dust-tight, drip-tight enclosure, as indicated. 

2.2 TRANSIENT VOLTAGE SURGE SUPPRESSORS  

.1 General Requirements: 

.1 Rated for a 120/240 volt, 60 Hertz, single-phase, 3-wire switchboard, amperage as 
indicated. 

.2 Provide surge suppressors in accordance with the following requirements: 

.1 Unit parallel in design and connected in parallel to main switchboard.  Each surge 
suppression element (MOV) individually fused so that a failure of one element and/or 
fuse has no affect other surge suppression elements.   

.2 Provide UL 1449, 2nd edition listed unit. 

.3 Provide maximum UL 1449 2nd Edition Suppressed Voltage Rating (SVR) for 
120/240 Volt systems as follows: 

.1 L-N = 300V 

.2 L-G = 300V 

.3 N-G = 300V 

.4 L-L = 600V 

.4 Provide maximum surge current rating of 160,000 amperes L-N, 160,000 amperes L-
G, and 160,000 amperes N-G, based on ANSI/IEEE C62.41 standard 8 by 20 
microsecond current waveform.  Provide a higher maximum surge current rated 
device if required to meet the requirements of paragraph 1.03, B., 7. above. 
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.5 Provide unit with a short circuit current rating, which equals or exceeds that of the 

Main Switchboard. 

.6 Provide UL 1283 listed unit as an electromagnetic interference filter and provide 50 
Ohm noise attenuation of at least 30 dB at 100 kHz, 50 dB at 1 MHz, 50 dB at 10 
MHz, and 45 dB at 100 MHz. 

.7 Include solid-state, long-life externally mounted LED visual status indicators that 
indicate the on-line status and operational integrity of each phase of the unit. 

.8 Provide integral, non-fused disconnect system which causes no interruption to the 
protected load for testing and maintenance.  Disconnect system shall not require 
removal or replacement for warranty or other repairs. 

.9 Provide an audible alarm with an alarm on/off switch to silence the alarm and a push-
to-test switch to test the alarm function. 

.10 Provide an adjustable (resetable) counter to totalize transient voltage surges in both 
the normal and common mode.  Provide readout with at least a seven-digit LCD 
located on the unit front cover and provided with a 10-year battery back-up to 
maintain counts in the event of power loss. 

.11 ISO 9001 certified. 

PART 3 EXECUTION 

3.1 GENERAL REQUIREMENTS  

.1 Install suppression system immediately next to or on top of service equipment where so 
approved by the Owner’s Representative. 

.2 Install conductors between suppressor and point of attachment to service equipment sized in 
accordance with manufacturer’s Shop Drawings and conductor lengths as short as possible, 
preferably not to exceed 600 mm.  Provide information from manufacturers who offer an 
integrated TVSS in the main service entrance equipment clearly showing lead lengths, 
including the neutral and ground connections. 

.3 Grounding:  bond suppressor ground to the equipment grounding conductor and service 
entrance ground. 

3.2 FIELD QUALITY CONTROL 

.1 Perform tests in accordance with Section 26 05 00 – Common Work results - Electrical and in 
accordance with Division 01. 

.2 Inspect primary and secondary connections for tightness and signs of overheating. 

.3 Check fuses for correctness of type and size. 

.4 Check grounding connections. 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

.1 Materials and installation for standard and custom breaker type panelboards. 

1.2 RELATED SECTIONS 

.1 Section 01 33 00 - Submittal Procedures. 

.2 Section 06 10 00 - Rough Carpentry. 

.3 Section 26 05 00 – Common Work Results - Electrical. 

.4 Section 26 28 16.02 - Moulded Case Circuit Breakers. 

1.3 REFERENCES 

.1 Canadian Standards Association (CSA) 

.1 CSA C22.2 No.29, Panelboards and enclosed Panelboards. 

1.4 SUBMITTALS 

.1 Drawings to include electrical detail of panel, branch breaker type, quantity, ampacity 
and enclosure dimension. 

PART 2 PRODUCTS 

2.1 PANELBOARDS 

.1 Panelboards: to CSA C22.2 No.29 and product of one manufacturer. 

.1 Install circuit breakers in panelboards before shipment. 

.2 In addition to CSA requirements manufacturer's nameplate must show fault 
current that panel including breakers has been built to withstand. 

.2 250 V panelboards: bus and breakers rated for 14,000 A (symmetrical) minimum 
interrupting capacity or as indicated on electrical drawings.  

.3 Sequence phase bussing with odd numbered breakers on left and even on right, with each 
breaker identified by permanent number identification as to circuit number and phase. 

.4 Panelboards: mains, number of circuits, and number and size of branch circuit breakers 
as indicated. 

.5 Two keys for each panelboard and key panelboards alike. 
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.6 Tin plated aluminum bus with neutral of same ampere rating as mains. 

.7 Mains: suitable for bolt-on breakers. 

.8 Trim with concealed front bolts and hinges. 

.9 Trim and door finish: baked grey enamel. 

2.2 BREAKERS 

.1 Breakers: to Section 26 28 16.02 - Moulded Case Circuit Breakers.   

.2 Breakers with thermal and magnetic tripping in panelboards except as indicated 
otherwise. 

.3 Main breaker: separately mounted on top or bottom of panel to suit cable entry. When 
mounted vertically, down position should open breaker. 

.4 Lock-on devices for 10% of 15 to 30 A breakers installed as indicated. Turn over unused 
lock-on devices to Departmental Representative.  

.5 Lock-on devices for receptacles, emergency, door supervisory, stairway, exit and night 
light circuits as indicated. 

2.3 EQUIPMENT IDENTIFICATION 

.1 Provide equipment identification in accordance with Section 26 05 00 – Common Work 
Results - Electrical.   

.2 Nameplate for each panelboard size 4 engraved as indicated.  

.3 Nameplate for each circuit in distribution panelboards size 2 engraved as indicated.  

.4 Complete circuit directory with typewritten legend showing location and load of each 
circuit. 

PART 3 EXECUTION 

3.1 INSTALLATION 

.1 Locate panelboards as indicated and mount securely, plumb, true and square, to 
adjoining surfaces. 

.2 Install surface mounted panelboards on plywood backboards in accordance with Section 
06 10 00 - Rough Carpentry.  Where practical, group panelboards on common 
backboard. 
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.3 Mount panelboards to height specified in Section 26 05 00 – Common Work Results - 
Electrical or as indicated. 

.4 Connect loads to circuits. 

.5 Connect neutral conductors to common neutral bus with respective neutral identified.  

END OF SECTION 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

.1 Wiring devices, cover plates and their installation. 

1.2 RELATED SECTIONS 

.1 Section 01 33 00 - Submittal Procedures. 

.2 Section 26 05 00 – Common Work Results - Electrical. 

1.3 REFERENCES 

.1 Canadian Standards Association (CSA) 

.1 CSA-C22.2 No.42, General Use Receptacles, Attachment Plugs and Similar 
Devices. 

.2 CSA-C22.2 No.42.1, Cover Plates for Flush-Mounted Wiring Devices (Bi-
national standard, with UL 514D). 

.3 CSA-C22.2 No.55, Special Use Switches. 

.4 CSA-C22.2 No.111, General-Use Snap Switches (Bi-national standard, with UL 
20, twelfth edition). 

PART 2 PRODUCTS 

2.1 RECEPTACLES 

.1 Duplex receptacles, CSA type 5-15 R, 125 V, 15 A, U ground, to: CSA-C22.2 No.42 
with following features: 

.1 White thermoplastic moulded housing. 

.2 Suitable for No. 10 AWG for back and side wiring. 

.3 Break-off links for use as split receptacles. 

.4 Eight back wired entrances, four side wiring screws. 

.5 Triple wipe contacts and rivetted grounding contacts. 

.6 Specification grade. 

.2 Other receptacles with ampacity and voltage as indicated. 

.3 Receptacles of one manufacturer throughout project. 

.4 Acceptable products:  

.1 Hubbel 5262-W,  
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.2 Leviton 5262-W,  

.3 Pass and Seymour 5262-W.  

2.2 COVERPLATES 

.1 Coverplates for wiring devices to: CSA-C22.2 No.42.1. 

.2 Coverplates from one manufacturer throughout project. 

.3 Sheet steel utility box cover for wiring devices installed in surface-mounted utility boxes. 

.4 Stainless steel cover plates as indicated, thickness 2.5 mm for wiring devices mounted in 
flush-mounted outlet box. 

.5  Sheet metal cover plates for wiring devices mounted in surface-mounted FS or FD type 
conduit boxes. 

.6 All wiring device cover plates to be labeled using clear adhesive strips with black type 
identifying panel and circuit number for each device. 

PART 3 EXECUTION 

3.1 INSTALLATION 

.1 Receptacles: 

.1 Install receptacles in gang type outlet box when more than one receptacle is 
required in one location. 

.2 Mount receptacles at height in accordance with Section 26 05 00 – Common 
Work Results - Electrical.   

.2 Coverplates: 

.1 Protect cover plate finish with paper or plastic film until painting and other work 
is finished. 

.2 Install suitable common cover plates where wiring devices are grouped. 

.3 Do not use coverplates meant for flush outlet boxes on surface-mounted boxes. 

END OF SECTION  
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PART 1 GENERAL 

1.1 RELATED SECTIONS 

.1 Section 01 78 00 – Closeout Submittals. 

.2 Section 26 05 00 – Common Work Results - Electrical. 

1.2 REFERENCES 

.1 Canadian Standards Association (CSA) 

.1 CSA C22.2No.248.12 , Low Voltage Fuses Part 12: Class R (Bi-National 
Standard with, UL 248-12 (1st Edition). 

1.3 SUBMITTALS 

.1 Submit fuse performance data characteristics for each fuse type and size above 600 A. 
Performance data to include: average melting time-current characteristics. 

1.4 DELIVERY AND STORAGE 

.1 Ship fuses in original containers. 

.2 Do not ship fuses installed in switchboard. 

.3 Store fuses in original containers in storage cabinet moisture free location. 

1.5 MAINTENANCE MATERIALS 

.1 Provide maintenance materials in accordance with Section 01 78 00 - Closeout 
Submittals. 

.2  Three spare fuses of each type and size installed above 600 A. 

.3  Six spare fuses of each type and size installed up to and including 600 A. 

PART 2 PRODUCTS 

2.1 FUSES GENERAL 

.1 Fuse type references L1, L2, J1, R1, etc. have been adopted for use in this specification. 

.2 Fuses: product of one manufacturer for entire project. 
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2.2 FUSE TYPES 

.1 Class L fuses (formerly HRC-L ). 

.1 Type L1, time delay, capable of carrying 500% of its rated current for 10 s 
minimum. 

.2 Type L2, fast acting. 

.2 Class J fuses (formerly HRCI- J). 

.1 Type J1, time delay, capable of carrying 500% of its rated current for 10 s 
minimum. 

.2 Type J2, fast acting. 

.3 Class R -R fuses (formerly HRCI- R). For UL Class RK1 fuses, peak let-through current 
and its’ peak let-through values not to exceed limits of UL 198E-1982, table 10.2. 

.1 Type R1, (UL Class RK1), time delay, capable of carrying 500% of its rated 
current for 10 s minimum, to meet UL Class RK1 maximum let-through limits. 

.2 Type R2, time delay, capable of carrying 500% of its rated current for 10 s 
minimum. 

.3 Type R3, (UL Class RK1), fast acting Class R, to meet UL Class RK1 maximum 
let-through limits. 

.4 Class -C fuses (formerly HRCII- C). 

PART 3 EXECUTION 

3.1 INSTALLATION 

.1 Install fuses in mounting devices immediately before energizing circuit. Ensure correct 
fuses fitted to physically matched mounting devices. 

.1 Install Class R rejection clips for HRCI-R fuses. 

.2 Ensure correct fuses fitted to assigned electrical circuit. 

.3 Where UL Class RK1 fuses are specified, install warning label "Use only UL Class RK1 
fuses for replacement" on equipment. 

.4 Turn spare fuses over to Owner Representative. 
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PART 1 GENERAL 

1.1 RELATED SECTIONS 

.1 Section 01 33 00 - Submittal Procedures. 

.2 Section 26 05 00 - Common Work Results – Electrical. 

1.2 SUBMITTALS 

.1 Include time-current characteristic curves for breakers with ampacity of 600 A and over 
or with interrupting capacity of 22,000 A symmetrical (rms) and over at system voltage. 

PART 2 PRODUCTS 

2.1 BREAKERS GENERAL 

.1 Bolt-on moulded case circuit breaker: quick- make, quick-break type, for manual and 
automatic operation with temperature compensation for 40°C ambient. 

.2 Common-trip breakers: with single handle for multi-pole applications. 

.3 Magnetic instantaneous trip elements in circuit breakers to operate only when value of 
current reaches setting. Trip settings on breakers with adjustable trips to range from 3-8 
times current rating. 

.4 Circuit breakers with interchangeable trips as indicated. 

.5 Circuit breakers for panelboards to have minimum of 14,000 A symmetrical rms 
interrupting capacity rating. 

.6 Circuit breakers for service entrance board  to have minimum of 25,000 A symmetrical 
rms interrupting capacity rating. 

2.2 THERMAL MAGNETIC BREAKERS DESIGN A 

.1 Moulded case circuit breaker to operate automatically by means of thermal and magnetic 
tripping devices to provide inverse time current tripping and instantaneous tripping for 
short circuit protection. 

PART 3 EXECUTION 

3.1 INSTALLATION 

.1 Install circuit breakers as indicated. 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

.1 Equipment and installation for ground fault circuit interrupters (GFCI). 

1.2 RELATED SECTIONS 

.1 Section 01 33 00 - Submittal Procedures. 

.2 Section 26 05 00 – Common Work Results - Electrical. 

1.3 REFERENCES 

.1 Canadian Standards Association (CSA) 

.1 CAN/CSA-C22.2 No.144, Ground Fault Circuit Interrupters. 

.2 National Electrical Manufacturers Association (NEMA) 

.1 NEMA PG 2.2, Application Guide for Ground Fault Protection Devices for 
Equipment. 

1.4 SUBMITTALS 

.1 Submit product data and shop drawings. 

PART 2 PRODUCTS 

2.1 MATERIALS 

.1 Equipment and components for ground fault circuit interrupters (GFCI): to CAN/CSA-
C22.2 No.144.   

.2 Components comprising ground fault protective system to be of same manufacturer. 

2.2 BREAKER TYPE GROUND FAULT INTERRUPTER 

.1  Single or two pole ground fault circuit interrupter for 15-20 A, 120 V, 1 phase circuit 
c/w test and reset facilities. 

PART 3 EXECUTION 

3.1 INSTALLATION 

.1 Connect supply and load wiring to equipment in accordance with manufacturer's 
recommendations. 
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3.2 FIELD QUALITY CONTROL 

.1 Perform tests in accordance with Section 26 05 00 - Common Work Results - Electrical 
and Division 01.  

.2 Demonstrate simulated ground fault tests. 

END OF SECTION 
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PART 1 GENERAL 

1.1 RELATED SECTIONS 

.1 Section 01 33 00 - Submittal Procedures. 

.2 Section 26 05 00 – Common Work Results - Electrical. 

PART 2 PRODUCTS 

2.1 DISCONNECT SWITCHES 

.1  Fusible and non-fusible, disconnect switch in CSA Enclosure type 1, size as indicated. 

.2 Provision for padlocking in on-off switch position by three locks. 

.3 Mechanically interlocked door to prevent opening when handle in ON position. 

.4 Fuses: size as indicated, to Section 26 28 13.01 - Fuses - Low Voltage. 

.5 Fuseholders: suitable without adaptors, for type and size of fuse indicated. 

.6 Quick-make, quick-break action. 

.7 ON-OFF switch position indication on switch enclosure cover. 

.8 Heavy duty rated.  EEMAC 2 (sprinkler proof) for interior and EEMAC 4X for exterior.  

2.2 EQUIPMENT IDENTIFICATION 

.1 Provide equipment identification in accordance with Section 26 05 00 – Common Work 
Results - Electrical. 

.2 Indicate name of load controlled on size 4 nameplate. 

PART 3 EXECUTION 

3.1 INSTALLATION 

.1 Install disconnect switches complete with fuses as indicated. 

END OF SECTION 
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PART 1 GENERAL 

1.1 SCOPE OF WORK  

.1 Testing and commissioning are called for throughout the individual specifications.  This does 
not relieve this trade from providing all testing and commissioning necessary to ensure that 
systems and equipment operate as required and that they interface with other systems and 
equipment as required.  

1.2 SECTION INCLUDES 

.1 Commissioning of all building electrical systems and component including: 

.1 Testing and adjustment.  

.2 Demonstrations and Training.  

.3 Instructions of all procedures for Owner’s personnel. 

.4 Updating as-built data.  

.5 Co-ordination of Operation and Maintenance material.  

1.3 RELATED SECTION  

.1 Section 26 05 00 – Common Work Results - Electrical.  

1.4 REFERENCES  

.1 CSA (Canadian Standards Association).  

.2 Underwriters Laboratories of Canada.  

1.5 QUALITY ASSURANCE  

.1 Provide qualified trades persons, certified testing agencies, factory trained and approved by 
the Commissioning Team Leader.  

.2 Submit the names of all personnel to be used during the Commissioning activities for Owner 
Approval. 

1.6 COMMISSIONING  

.1 The purpose of the commissioning process is to fully test all new building systems including 
architectural, mechanical and electrical components and operating procedures by challenging 
these systems to realistic operation conditions.  

.2 The Commissioning activities shall be co-ordinated by the General Contractor.  

.3 Commissioning activities for the electrical systems must have available up to date as-built 
drawing information and accurate Operations and Maintenance Manuals.  These documents 
shall be a major part of this activity.  
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.4 Contractor shall be responsible to update all documentation with information and any changes 
duly noted during the Commissioning exercise.  

.5 Contractor shall arrange for all outside suppliers, equipment manufacturers, test agencies and 
others as identified in the commissioning sections of this specification.  The cost associated 
with this requirement shall be included as part of the tender price.  

1.7 SUBMITTALS  

.1 The electrical sub-contractor shall be responsible for ensuring all activities are properly 
documented in this manual and co-ordinated through the General Contractor.  

.2 As-built drawings and data books must be available two weeks prior to commissioning for 
review and use by the consultant and Commissioning Team prior to the start of the 
commissioning activities.  

1.8 PREPARATION  

.1 Provide test instruments required for all activities as defined in the manufacturer’s installation 
documents.  

.2 Verify all systems are in compliance with the requirements of the manufacturer’s installation 
documents prior to the precommissioning check out operation.  

.3 Confirm all scheduled activities have identified personnel available.  

.4 Where systems or equipment do not operate as required, make the necessary corrections or 
modifications, re-test and re-commission.  

1.9 SYSTEM DESCRIPTION  

.1 Perform all start up operations, control adjustment, trouble shooting, servicing and 
maintenance of each item of equipment as defined in the manufacturer’s installation 
documentation.  

.2 Owner will provide list of personnel to receive instructions and will co-ordinate their 
attendance at agreed upon times.  

.3 Prepare and insert additional data in the operations and maintenance manuals and update as-
built drawings when need for additional data becomes apparent during the commissioning 
exercise.  

.4 Where instruction is specified in the manufacturer’s installation documents, instruct personnel 
in all phases of operation and maintenance using operation and maintenance manuals as the 
basis of instruction.  

.5 Conduct presentation on Owner’s premises. Owner will provide space.  
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1.10 FINAL REPORT  

.1 This trade shall assemble all testing data and commissioning reports and submit them to the 
Owner.  

.2 Each form shall bear signature of recorder, and that of supervisor of reporting organizer.  

1.11 SCHEDULE OF ACTIVITIES  

.1 Commissioning activities shall be conducted based on pre-established schedule with all 
members of the commissioning team, refer to Division 01. 

.2 Adhering to the established schedule is very important as the co-ordination and scheduling of 
the participants will be difficult to alter once this is established.  Close co-ordination of this 
schedule is important.  

.3 In the event project cannot be commissioned in the allotted time slot, the contractor shall pay 
for all costs associated with assembling the Commissioning Team at a later date.  If the 
contractor has not performed his duties to reach commissioning stage as outlined earlier, he 
will incur all expenses of other trades and the Commissioning Team due to his non-
compliance.  

END OF SECTION 
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PART 1 GENERAL 

1.1 GENERAL  

.1 This section describes the extent of services to be provided for wiring of equipment supplied 
by others.  

.2 Within the context of this section, Others means: 

.1 The Owner, as defined in the Contract. 

.2 Other contractors supplying and installing equipment to the contract.  

1.2 EXTENT OF SERVICES PROVIDED 

.1 The work of this contract is to include all power and control wiring of equipment which is 
provided by Division 26.  

.2 All power and control wiring above 50 V for equipment supplied by Mechanical Division will 
be the responsibility of this contractor.  Coordinate with Mechanical contractor for exact 
requirements.  

.3 All control wiring 50 V and less for equipment supplied by Mechanical Division will be the 
responsibility of Mechanical Division.  Conduit and wire associated with this is the 
responsibility of Mechanical Division.  

.4 Final connection of all wiring to equipment provided by others (except control wiring below 
50 V associated with Mechanical Division equipment) will be by Division 26.  Coordinate 
with the provider for connection instructions.  

1.3 RESPONSIBILITY OF DIVISION 26 

.1 It is the responsibility of the Division 26 subcontractor to verify final requirements for wiring 
of all equipment noted.  Verification of wiring requirements to include: 

.1 Confirmation of electrical characteristics.  

.2 Location of connection point.  

.3 Method of connection (i.e. direct or plug-in etc.) 

.2 Obtain and become familiar with shop drawings for all relevant equipment.  

.3 No claim for extra will be entertained for wiring equipment which has been indicated, or 
changes to installed wiring where installation proceeded prior to verification of electrical 
requirements.  

PART 2 PRODUCTS (NOT APPLICABLE) 

PART 3 EXECUTION (NOT APPLICABLE) 
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PART 1 GENERAL 

1.1 RELATED SECTIONS 

.1 Section 01 33 00 – Submittal Procedures. 

.2 Section 01 74 21 – Construction/Demolition Waste Management and Disposal. 

.3 Section 26 05 00 - Common Work Results - Electrical. 

.4 Section 26 05 21 - Wire and Cables 0-1000 V. 

.5 Section 26 05 28 - Grounding - Secondary. 

.6 Section 26 05 34 - Conduits, Conduit Fastenings and Conduit Fittings. 

1.2 REFERENCES 

.1 Canadian Standards Association (CSA) 

.1 CAN/CSA-C83, Communication and Power Line Hardware. 

1.3 REGULATORY REQUIREMENTS 

.1 Co-ordinate and meet requirements of power supply authority. Ensure availability of 
power when required.  Electrical Contractor to cover all costs associated with 
contribution-in-aid of construction to Utility authority for provision of building 
permanent power supply  

PART 2 PRODUCTS 

2.1 MATERIAL 

.1 Service mast: rigid, heavy duty, galvanized steel, suitable for attachment of support 
clamps, insulator rack, weatherhead, service drop fittings. 

.2 Service mast support devices: as indicated.  

.3 Insulator rack: to CAN/CSA-C83, one, two, three or four wire, heavy duty, as indicated. 

.4 Weatherhead: rigid galvanized steel to approval of supply authority. 

.5 Rigid galvanized steel conduit, fittings: in accordance with Section 26 05 24 - Conduits, 
Conduit Fastenings and Conduit Fittings. 
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.6 Service drop conductors and supporting cable: in accordance with Section 26 05 21 - 
Wires and Cables (0-1000 V), copper, type RW90 XLPE, size and number of conductors 
as indicated. 

PART 3 EXECUTION 

3.1 INSTALLATION 

.1 Install service mast, insulator rack, weatherhead. 

.2 Install meter socket and conduit. 

.3 Install service drop conductors allowing sufficient conductor length for connection to 
service equipment. 

.4 Allow sufficient conductor length for connection to supply by power supply authority. 

.5 Allow sufficient conductor length for drip loops. 

.6 Make grounding connections in accordance with Section 26 05 28 - Grounding - 
Secondary. 

3.2 FIELD QUALITY CONTROL 

.1 Perform tests in accordance with Section 26 05 00 - Common Work Results – Electrical 
and Section 01 91 13 – General Commissioning (Cx) Requirements. 

.2 Perform additional tests as required by authority having jurisdiction. 

END OF SECTION 
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PART 1 GENERAL 

1.1 QUALITY ASSURANCE 

.1 Test Reports: certified test reports showing compliance with specified performance 
characteristics and physical properties. 

.2 Certificates: product certificates signed by manufacturer certifying materials comply 
with specified performance characteristics and criteria and physical requirements. 

.3 Pre-Installation Meetings: conduct pre-installation meeting to verify project 
requirements, installation instructions and warranty requirements. 

1.2 SOURCE QUALITY CONTROL 

.1 Advise Owner’s Representative of sources of topsoil to be utilized seven (7) working 
days in advance of stating time. 

.2 Contractor is responsible for soil analysis and requirements for amendments to supply 
topsoil as specified. 

.3 Soil testing by recognized testing facility for PH, P and K, and organic matter. 

PART 2 PRODUCTS 

2.1 TOPSOIL 

.1 Topsoil for seeded areas: mixture of mineral particulates, micro organisms and organic 
matter which provides suitable medium for supporting intended plant growth. 

.1 Soil texture based on The Canadian System of Soil Classification, to consist of 
20% to 70% sand, minimum 7% clay, and contain 2 to 10 % organic matter by 
weight. 

.2 Contain no toxic elements or growth inhibiting materials. 

.3 Free from: 

.1 Debris and stones over 50 mm diameter. 

.2 Course vegetative material, 10 mm diameter and 100 mm length, 
occupying more than 2% of soil volume. 

.4 Consistence: friable when moist. 

2.2 SOIL AMENDMENTS 

.1 Fertilizer: 

.1 Fertility: major soil nutrients present in following amounts: 

.2 Nitrogen (N): 20 to 40 micrograms of available N per gram of topsoil. 
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.3 Phosphorus (P): 40 to 50 micrograms of phosphate per gram of topsoil. 

.4 Potassium (K): 75 to 110 micrograms of potassium per gram of topsoil. 

.5 Calcium, magnesium, sulfur and micro-nutrients present in balanced ratios to 
support germination and/or establishment of intended vegetation. 

.6 Ph value: 6.5 to 8.0. 

.2 Peatmoss: 

.1 Derived from partially decomposed species of Sphagnum Mosses. 

.2 Elastic and homogeneous, brown in colour. 

.3 Free of wood and deleterious material which could prohibit growth. 

.4 Shredded particle minimum size: 5 mm. 

.3 Sand: washed coarse silica sand, medium to course textured. 

.4 Limestone: 

.1 Ground agricultural limestone. 

.2 Gradation requirements: percentage passing by weight, 90% passing 1.0 mm 
sieve, 50% passing 0.125 mm sieve. 

.5 Fertilizer: industry accepted standard medium containing nitrogen, phosphorous, 
potassium and other micro-nutrients suitable to specific plant species or application or 
defined by soil test. 

PART 3 EXECUTION 

3.1 STRIPPING OF TOPSOIL 

.1 Do not handle topsoil while in wet or frozen condition or in any manner in which soil 
structure is adversely affected. 

.2 Commence topsoil stripping of areas as indicated after area has been cleared of brush 
weeds and grasses and removed from site. 

.3 Strip topsoil to depths as indicated. Avoid mixing topsoil with subsoil where textural 
quality will be moved outside acceptable range of intended application. 

.4 Stockpile in locations as directed by Owner’s Representative. Stockpile height not to 
exceed 2 m. 

.5 Disposal of unused topsoil as directed by Owner’s Representative. 

.6 Protect stockpiles from contamination and compaction. 
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3.2 PREPARATION OF EXISTING GRADE 

.1 Verify that grades are correct. If discrepancies occur, notify Owner’s Representative and 
do not commence work until instructed by Owner’s Representative. 

.2 Grade soil, eliminating uneven areas and low spots, ensuring positive drainage. 

.3 Remove debris, roots, branches, stones in excess of 50 mm diameter and other 
deleterious materials. Remove soil contaminated with calcium chloride, toxic materials 
and petroleum products. Remove debris which protrudes more than 75 mm above 
surface. Dispose of removed material off site. 

.4 Course cultivate entire area which is to receive topsoil to minimum depth of 100 mm. 
Cross cultivate those areas where equipment used for hauling and spreading has 
compacted soil. 

3.3 PLACING AND SPREADING OF TOPSOIL/PLANTING SOIL 

.1 Place topsoil after Owner’s Representative has accepted subgrade. 

.2 Spread topsoil in uniform layers not exceeding 150 mm, over unfrozen subgrade free of 
standing water. 

.3 For sodded areas keep topsoil 50/100 mm below finished grade. 

.4 Spread topsoil as indicated to following minimum depths after settlement and 80% 
compaction: 

.1 150 mm for seeded areas. 

.2 135 mm for sodded areas. 

.3 300 mm for flower beds. 

.4 500 mm for shrub beds. 

.5 Manually spread topsoil/planting soil around trees, shrubs and obstacles. 

3.4 FINISH GRADING 

.1 Grade to eliminate rough spots and low areas and ensure positive drainage. Prepare 
loose friable bed by means of cultivation and subsequent raking. 

.2 Consolidate topsoil to required bulk density using equipment approved by Owner’s 
Representative. Leave surfaces smooth, uniform and firm against deep footprinting. 

3.5 ACCEPTANCE 

.1 Owner’s Representative will inspect and test topsoil in place and determine acceptance 
of material, depth of topsoil and finish grading. Approval of topsoil material subject to 
soil testing and anaylsis. 
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.2 Testing of topsoil will be carried out by testing laboratory designated by Owner’s 
Representative. Soil sampling, testing and analysis to be in accordance with Provincial 
regulations and standards. Owner’s Representative will pay for cost of tests as specified 
in Section 01 45 00 – Quality Control. 

3.6 RESTORATION OF STOCKPILE SITES 

.1 Restore stockpile sites acceptable to Owner’s Representative.   

3.7 SURPLUS MATERIAL 

.1 Dispose of materials not required where directed by Owner’s Representative.  

3.8 CLEANING 

.1 Upon completion of installation, remove surplus materials, rubbish, tools and equipment 
barriers. 

END OF SECTION 
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PART 1 GENERAL 

1.1 RELATED WORK 

.1 Section 01 33 00 - Submittal Procedures. 

.2 Section 32 91 19.13 - Topsoil Placement and Grading. 

1.2 SUBMITTALS 

.1 Submit: 

.1 Sod for each type specified. 

.1 Install approved samples in one square metre mock-ups and maintain in 
accordance with maintenance requirements during establishment period. 

.2 Bio-degradable geotextile fabric. 

.2 Obtain approval of samples by Owner’s Representative. 

1.3 QUALITY ASSURANCE 

.1 Test Reports: certified test reports showing compliance with specified performance 
characteristics and physical properties. 

.2 Certificates: product certificates signed by manufacturer certifying materials comply 
with specified performance characteristics and criteria and physical requirements. 

.3 Pre-Installation Meetings: conduct pre-installation meeting to verify project 
requirements, installation instructions and warranty requirements.  

1.4 SCHEDULING 

.1 Schedule sod installation when frost has left ground and Before June 15 or between 
August 15 and September 30. 

.2 Schedule sod laying to coincide with preparation of soil surface. 

PART 2 PRODUCTS 

2.1 MATERIALS 

.1 Number One Turf Grass Nursery Sod: sod that has been especially sown and cultivated 
in nursery fields as turf grass crop. 

.1 Number one Named Cultivars: Nursery Sod grown from certified seed. 

.2 Turf Grass Nursery Sod Quality: 
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.1 Not more than 2 broadleaf weeds or 10 other weeds per 40 square 
metres. 

.2 Density of sod sufficient so that no soil is visible from height of 1500 
mm when mown to height of 50 mm. 

.3 Mowing height limit: 35 to 65 mm. 

.4 Soil portion of sod: 6 to 15 mm in thickness. 

.2 Commercial Grade Turf Grass Nursery : Sod that has not been grown as Turfgrass 
Nursery Sod crop. 

.1 Mow sod at height directed by Owner’s Representative within 36 hours prior to 
lifting, and remove clippings. 

.3 Sod establishment support: 

.1 Geotextile fabric: biodegradable, 25 mm square mesh. 

.2 Wooden pegs: 17 x 8 x 250 mm. 

.4 Water: 

.1 Supplied by Owner’s Representative at designated source. 

.2 Potable, free of impurities. 

.5 Fertilizer: 

.1 To Canada "Fertilizers Act" and "Fertilizers Regulations". 

.2 Complete, synthetic, slow release with 65% of nitrogen content in water-
insoluble form. 

2.2 SOURCE QUALITY CONTROL 

.1 Obtain approval from Owner’s Representative of sod at source. 

.2 When proposed source of sod is approved, use no other source without written 
authorization. 

PART 3 EXECUTION 

3.1 PREPARATION 

.1 Verify that grades are correct and prepared in accordance with Section 32 91 19.13 - 
Topsoil Placement and Grading. If discrepancies occur, notify Owner’s Representative.   

.2 Do not perform work under adverse field conditions such as frozen soil, excessively wet 
soil or soil covered with snow, ice, or standing water. 

.3 Fine grade surface free of humps and hollows to smooth, even grade, to contours and 
elevations indicated, to tolerance of plus or minus 8 mm, for Turfgrass Nursery Sod, and 
plus or minus 15 mm for commercial grade turfgrass nursery, surface to drain naturally. 
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.4 Remove and dispose of weeds; debris; stones 50 mm in diameter and larger; soil 
contaminated by oil, gasoline and other deleterious materials; off site in location as 
directed by Owner’s Representative. 

.5 Cultivate fine grade approved by Owner’s Representative to 25mm depth immediately 
prior to sodding. 

3.2 SOD PLACEMENT 

.1 Lay sod within 24 hours of being lifted. 

.2 Lay sod sections in rows, longitudinally, along contours of slopes, joints staggered. Butt 
sections closely without overlapping or leaving gaps between sections. Cut out irregular 
or thin sections with sharp implements. 

.3 Roll sod as directed by Owner’s Representative. Provide close contact between sod and 
soil by light rolling. Use of heavy roller to correct irregularities in grade is not 
permitted. 

3.3 SOD PLACEMENT ON SLOPES AND PEGGING 

.1 Install and secure geotextile fabric in areas indicated, in accordance with manufacturer's 
instructions. 

.2 Start laying sod at bottom of slopes. 

.3 Lay sod sections longitudinally, along contours of slopes as indicated. 

.4 Peg sod on slopes steeper than 3 horizontal to 1 vertical, within 1 m of catchbasins and 
within 1 m of drainage channels and ditches to following pattern: 

.1 100 mm below top edge at 200 mm on centre for first sod sections along contours 
of slopes. 

.2 Not less than 9 pegs per square metre. 

.3 Not less than 12 pegs per square metre in drainage structures. Adjust pattern as 
directed by Owner’s Representative. 

.4 Drive pegs to 20 mm above soil surface of sod sections. 

3.4 FERTILIZING PROGRAM 

.1 Fertilize during establishment and warranty periods to following program agreed to by 
Owner’s Representative. 

3.5 MAINTENANCE DURING ESTABLISHMENT PERIOD 

.1 Perform following operations from time of installation until acceptance. 

.2 Water sodded areas in sufficient quantities and at frequency required to maintain 
optimum soil moisture condition to depth of 75 to 100 mm. 
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.3 Cut grass to 50 mm when or prior to it reaching height of 75 mm. Remove clippings as 
directed by Owner’s Representative.  

.4 Maintain sodded areas weed free. 

.5 Fertilize areas in accordance with fertilizing program. Spread half of required amount of 
fertilizer in one direction and remainder at right angles and water in well. 

3.6 ACCEPTANCE 

.1 Turfgrass Nursery Sod areas will be accepted by Owner’s Representative provided that: 

.1 Sodded areas are properly established. 

.2 Sod is free of bare and dead spots, and without weeds. 

.3 No surface soil is visible from height of 1500 mm when grass has been cut to 
height of 50 mm. 

.4 Sodded areas have been cut minimum 2 times, and within 24 h prior to 
acceptance. 

.5 Fertilizing in accordance with fertilizer program has been carried out at least 
once. 

.2 Sodded Commercial Grade Turfgrass Nursery Sod areas will be accepted by Owner’s 
Representative provided that: 

.1 Sodded areas are properly established. 

.2 Extent of surface soil visible when grass has been cut to height of 60 mm is 
acceptable. 

.3 Sod is free of bare or dead spots and extent of weeds. 

.4 Sodded areas have been cut minimum 2 times prior to acceptance. 

.5 Fertilizing in accordance with fertilizer program has been carried out at least 
once. 

.3 Areas sodded in fall will be accepted in following spring one month after start of 
growing season provided acceptance conditions are fulfilled. 

.4 When environmental conditions allow, all sodded areas showing shrinkage cracks shall 
be top-dressed and seeded with a seed mix matching the original.  

3.7 MAINTENANCE DURING WARRANTY PERIOD 

.1 Perform following operations from time of acceptance until end of warranty period: 

.1 Water sodded Turfgrass Nursery Sod and Commercial Grade Turf Grass Nursery 
Sod areas at weekly intervals to obtain optimum soil moisture conditions to depth 
of 100 mm. 

.2 Repair and resod dead or bare spots to satisfaction of Owner’s Representative. 

.3 Cut grass and remove clippings as directed by Owner’s Representative. 
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.1 Turf Grass Nursery Sod: 

.1 50 mm during normal growing conditions. 

.2 Commercial Grade Turfgrass Nursery Sod: 

.1 60 mm during normal growing conditions. 

.3 Cut grass as directed by Owner’s Representative but at intervals so that 
approximately one third of growth is removed in single cut. 

.4 Fertilize areas in accordance with fertilizing program. Spread half of required amount of 
fertilizer in one direction and remainder at right angles and water in well. 

.5 Eliminate weeds by mechanical means to extent acceptable to Owner’s Representative. 

3.8 CLEANING 

.1 Upon completion of installation, remove surplus materials, rubbish, tools and equipment 
barriers. 

END OF SECTION  
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EXECUTIVE SUMMARY 
 
ALL-TECH Environmental Services Limited personnel conducted a hazardous material 
assessment at the administration building within Terra Nova National Park, NL on June 
14, 2017. The objective of the assessment was to determine the presence of Asbestos, 
PCB’s, Lead, Mercury and any other potential hazardous materials throughout the 
building. It was determined that: 
  

 Two (2) of the seven (7) suspect asbestos samples collected contained an 
asbestos concentration greater than 1%. (Newfoundland and Labrador 
Regulation 111/98, Asbestos Abatement Regulations, 1998 under the 
Occupational Health and Safety Act.) 

  
 One (1) of the eight (8) suspect paint chip samples collected contained a 

lead concentration greater than the federal guidelines of 0.5% of lead by 
weight. 

o Prior to disposal of any paint containing >0.06% lead, leachate 
testing must be conducted. Paints containing greater than the 
provincial limit of 5mg/L leachable lead are to be disposed of as lead 
contaminated waste; paint less than 5mg/L can be disposed of in a 
regular landfill. 

 
 Potential mercury containing equipment was observed throughout the 

building. 
 

 PCB containing light ballasts were not observed during the assessment. 
 

 
This summary is not to be used alone.  The report must be reviewed in its entirety. 

 
 
 
 

 
Thank you, 
 
 

_________________________ 
Nichole Hutchcraft, B.Sc. 
Environmental Consultant 
ALL-Tech Environmental Services Ltd. 
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1.0  INTRODUCTION 
 
ALL-TECH Environmental Services Limited was contracted by Tyson Simmonds to 
complete a Hazardous Materials Assessment of the administration building within Terra 
Nova National Park, NL. The purpose of the assessment was to identify the presence of 
asbestos containing materials, lead based products, mercury containing thermostats, 
PCB containing light ballasts and any other potentially hazardous materials located 
throughout the building prior to renovations. The assessment was conducted on June 
14, 2017.  
 
2.0 ASBESTOS ASSESSMENT 
 
Asbestos is a general term which is used to describe a group of fibrous mineral silicates. 
The six major types of asbestos are; chrysotile (white asbestos), crocidolite (blue), 
amosite (brown), anthophyllite, tremolite and actinolite. Commercially, asbestos has 
been used widely in such applications as fireproofing, textiles, friction products, 
reinforcing materials (i.e. cement pipes, sheets) and insulation (both thermal and 
acoustic). 
 
Asbestos materials can be found in one of two forms; friable or non-friable. Friable 
asbestos material refers to material that when dry, can be crumbled, pulverized or 
reduced to a powder by hand pressure thus releasing fibers into the air. This type of 
asbestos material is hazardous due to its potential to become airborne if damaged or 
disturbed.  Friable asbestos building products used in the past were sprayed acoustic & 
fire protection insulations, ceiling/wall finishes, drywall joint compounds, mechanical 
insulations on pipes, tanks, boilers, vessels, etc.  Non-friable building products used in 
the past were vinyl floor tiles, gaskets, transite panels, and transite shingles. Non-friable 
materials if handled improperly during removal or renovations, such as cutting transite 
panels with an electrical tool, can cause high fiber release.  Also, non-friable asbestos 
products can become friable if damaged through years of aging (water damage, general 
deterioration of materials, etc.). 

 
Asbestos containing materials (ACM) can be properly managed and left in place 
depending on their location, condition, and friability.  Non-friable materials receive less 
attention than friable materials due to the fact that the asbestos fibers in the non-friable 
material are bound or held tightly together, reducing the chance of fibers becoming 
airborne. This makes the non-friable products safer and easier to manage. 
 
The mere presence of asbestos in building materials is not necessarily a problem; 
however, inhaling asbestos fibers can cause associated health problems. The hazards of 
asbestos exposure are directly related to the degree to which fibers are released 
(become airborne).  Intact and undisturbed asbestos do not pose a health risk 
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2.1 Scope of Work 
 

Representative suspect asbestos containing materials were sampled from wall/floor 
finishes, and insulating materials located throughout the building. 
 
The asbestos assessment involved a visual investigation of representative building 
structures, wall & ceiling finishes, and floors for the presence of asbestos materials.  If 
these materials were suspected to contain asbestos, a bulk sample was collected of the 
representative material. 
 
It should be noted that asbestos containing materials such as piping straight runs & 
fittings may exist behind existing gyproc walls, ceilings, columns, shafts, etc. not 
accessible at the time of the assessment.  Additional care should be taken during 
renovation or demolition to ensure that no asbestos containing materials are to be 
disturbed, if present.  

2.2 Methodology 
 
A total of seven (7) suspect asbestos bulk samples were collected from the building and 
analyzed. The representative suspect asbestos bulk material samples were taken from 
wall & floor finishes, and insulating materials throughout the building. The samples were 
carefully collected and placed into labeled sealable plastic bags and transported to the 
EMSL Analytical in Ontario, for Polarized Light Microscopy/ Dispersion Staining 
(PLM/DS) analysis. The EPA test method for bulk analysis (EPA/600/R-93/116) states in 
paragraph 2.2.2 that “the detection limit for visual estimation is a function of the quantity 
of the sample analyzed, the nature of matrix interference, sample preparation, and fiber 
size and distribution. Asbestos may be detected in concentrations of less than one 
percent by area if sufficient material is analyzed.  Samples may contain fibers too small 
to be resolved by PLM (< 0.25 µm in diameter) so detection of those fibers by this 
method may not be possible.” 
 

2.3 Applicable Standards 
 
The province defines asbestos material as “material containing greater than 1% 
asbestos by dry weight.”  Materials identified as ACM must be managed, handled and 
disposed of as per the Newfoundland and Labrador Regulation 111/98, Asbestos 
Abatement Regulations, 1998 under the Occupational Health and Safety Act (O.C. 98-
730).  

 
Also, the Province of Newfoundland and Labrador have set standards for exposure to 
airborne asbestos fibres to as low as is reasonably achievable (ALARA) but in any case 
shall not exceed Threshold Limit Values (TLVs) as published by the American 
Conference of Governmental Industrial Hygienists (ACGIH) and are primarily used for 
the occupational exposure to employees and workers who from day to day come in 
contact with asbestos.  ACGIH guidelines state the airborne asbestos limit as follows:  
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- Asbestos (all forms) 0.1 Fibres per cubic centimetre (f/cc) as determined 
by air sampling following the NIOSH 7400 Asbestos and Other Fibres by 
Phase Contrast Microscopy. 
   

The Newfoundland Asbestos Abatement Regulations 111/98 requires that all 
employers, building owners and principal contractors follow this Regulation when 
handling or using asbestos in their workplace. This Regulation applies to every 
workplace covered under the Occupational Health and Safety Legislation where 
asbestos or materials containing asbestos, is likely to be handled, dealt with, disturbed 
or removed and includes every project, project owner, contractor, employer and 
employee engaged in or on the project. An owner/contractor to whom this Regulation 
applies shall take every reasonable precaution to ensure that every worker who is not 
an employee of the owner/contractor and who works in the workplace of the 
owner/contractor is protected and every such worker shall comply with the requirements 
of this Regulation. 

2.4 Survey Findings 
 
Laboratory analysis confirmed that two (2) of the seven (7) bulk samples analyzed from 
the building contained asbestos greater than 1%wt. Table 1.0 below illustrates the 
results of this sampling. See Appendix I - Laboratory Asbestos Results 

 
Table 1.0 

Summary of Suspect Asbestos Containing Materials 
Administration Building 

Terra Nova National Park, NL 

Sample 
No. Sample Description and Location Asbestos Results 

NL3512-01 
12”x12” Vinyl Floor Tile (Blue with Fleck) 

Washroom None Detected 

NL3512-02 
Drywall Joint Compound 

Men’s Washroom None Detected 

NL3512-03 
12”x12” Vinyl Floor Tile (Beige) 

Storage Closet None Detected 

NL3512-04 
Drywall Joint Compound 

Executive Assistant to Super Office None Detected 

NL3512-05 
Drywall Joint Compound 

Board Room None Detected 

NL3512-06 
9”x9” Vinyl Floor Tile (Grey) 
Mail Room – Under Carpet 2% Chrysotile 
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Sample 
No. Sample Description and Location Asbestos Results 

NL3512-07 
Pipe Wrap 
Basement 70% Chrysotile 

 
 
Friable Mechanical and Pipe Material 
 
Suspect asbestos containing friable pipe insulation was observed in the basement of the 
building at the time of sampling. One (1) representative sample was collected and 
analyzed for its asbestos content using the PLM detection method. Analysis of the 
material determined that the sample collected did contain an asbestos concentration of 
70% Chrysotile (See sample NL3512-07 in Appendix I- Laboratory Asbestos Results). 
 
It should be noted that asbestos containing materials such as piping straight runs & 
fittings may exist behind walls, ceilings, columns, shafts, etc. not accessible at the time 
of the assessment.   
 
Friable Acoustic Texture Coats and Plaster Finishes 
 
Friable acoustic texture coats were not observed in the building at the time of sampling.  
 
Drywall joint compound suspect to contain asbestos was observed throughout the 
building. Three (3) representative samples were collected and analyzed for its asbestos 
content using the PLM detection method. Analysis of the material determined that the 
samples collected did not contain an asbestos concentration greater than or equal to 1% 
(See samples NL3512-02, NL3512-04, and NL3512-05 in Appendix I- Laboratory 
Asbestos Results). 
 
Friable Acoustic and Thermal Products 
 
Friable acoustic and thermal products were not observed in the building at the time of 
sampling.  
 
Friable Ceiling Tiles  
 
Friable ceiling tiles were not observed in the building at the time of the sampling. 
 
Vinyl Sheet/Linoleum Flooring 
 
Vinyl sheet or linoleum flooring was not observed in either building during the 
assessment. 
 
Non-Friable Vinyl Floor Tile 
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12”x12” and 9”x9” vinyl floor tiles suspect to contain asbestos was observed throughout 
the building. Three (3) representative samples were collected and analyzed for its 
asbestos content using the PLM detection method. Analysis of the material determined 
that the sample collected in the mail room contained an asbestos concentration of 2% 
Chrysotile (See samples NL3512-01, NL3512-03, and NL3512-06 in Appendix I- 
Laboratory Asbestos Results). 
 
It should be noted that although efforts were made to check for secondary flooring 
beneath carpeting, unobserved potential asbestos containing floor tiles may be present 
and caution should be exercised during any removal of carpeting. 
 
Roofing and Finishing Materials  
 
Roofing and finishing materials suspected to contain asbestos was not observed in the 
building at the time of sampling. 
 
Non-Friable Transite Sheeting 
 
Transite piping and sheeting suspected to contain asbestos was not observed in the 
building during the assessment. 
 
Electrical Wiring/ Lighting 
 
Electrical wiring and lighting suspected to contain asbestos was not observed in the 
building at the time of sampling. 
 

2.5 Recommendations 
 
This assessment identified that two (2) of the seven (7) samples analyzed contained a 
concentration of asbestos equal to or greater than 1% by dry weight. Because the owner 
is required by Regulation to implement and maintain specific health and safety 
measures, the following recommendations have been provided: 
  

 Destructive testing was not conducted, therefore it should be noted that 
asbestos containing pipe insulation may be located behind fixed wall 
cavities, ceiling plenums and crawl spaces that were inaccessible at the 
time of assessment. During renovation or demolition, precautionary 
measures must be taken to avoid disturbing any potential ACM in these 
areas if discovered. 

 
 Ensure the asbestos removal contractor follows all federal and provincial 

regulations in accordance to the Newfoundland and Labrador Regulation 
111/98. 
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 Provide asbestos air monitoring and inspection (where applicable) during 
the removal of asbestos to ensure that all government guidelines and 
regulations are followed throughout the removal process. 

 
 
3.0 PCB ASSESSMENT 
 
Polychlorinated biphenyls (PCBs) are synthetic chemical compounds of chlorine, carbon 
and hydrogen. They were developed in 1881 and first manufactured for commercial use 
in the 1920's. PCBs were used extensively in industry as cooling/insulating fluid in 
transformers and capacitors, such as those found in ballasts of fluorescent lighting. 
 
For the purpose of this report, PCB containing materials are defined as any product 
containing PCB concentrations greater than 50 ppm with the exception of the few 
instances where current Federal or Provincial regulations specify lower permissible 
concentrations. The exceptions stated under the Canadian Environmental Protection 
Act, 1999, Chlorobiphenyls Regulation (SOR/91-152) Section 5 are as follows:  
 

CONCENTRATIONS OR QUANTITIES THAT MAY BE RELEASED  
 

5. (1) The concentration of chlorobiphenyls in any liquid that may be released 
into the environment, in the course of a commercial, manufacturing or 
processing activity in any geographical area of Canada, other than any water 
or place to which subsection 36(3) of the Fisheries Act applies, shall not 
exceed the concentration specified in subsection (2) in respect of that activity.  

  (2) For the purpose of subsection (1), the concentration that may be released  

(a) Is 50 parts per million by weight of the liquid in respect of a 
commercial, manufacturing or processing activity other than  

(i) An application to a road surface, or  

(ii) An activity described in section 6; and  

(b) Is 5 parts per million by weight of the liquid in respect of an 
application to a road surface.  

The Federal government has specific responsibilities for the management of PCBs in 
accordance with the mandate prescribed in the Canadian Environmental Protection Act, 
including storage, handling and disposal requirements. However, the province of 
Newfoundland and Labrador has no landfills which are authorized to accept Hazardous 
Waste whereby those materials considered to be hazardous are defined by the CEPA 
Act, 1999 Schedule I Toxic Substances List. Therefore, when decommissioning any 
equipment or disposing of any materials containing PCB’s it is mandatory that the CCME 
guidelines for the Management of Wastes Containing Polychlorinated Biphenyls, 1989 
be adhered to and that waste materials be shipped in accordance with the PCB Waste 
Export Regulations, 1996.  

http://laws.justice.gc.ca/fr/ShowDoc/cr/DORS-91-152/bo-ga:s_5/fr?page=3&isPrinting=false#codese:5
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3.1 Scope of Work 
 
Representative suspect light fixtures were visually assessed to identify ballasts 
containing PCB’s throughout the building.   
 
It should be noted that the assessment did not include the sampling/testing or analysis of 
suspect PCB containing materials.  

3.2 Methodology 
 
Select light fixtures that may contain PCB ballasts were visually assessed throughout the 
buildings.  

3.3 Applicable Standards 
 
In 1977 and 1980 the Canadian government passed regulations that prohibited the 
importation of PCBs and banned their use in all products manufactured or imported into 
Canada. Under the Environmental Contaminants Act, the Chlorobiphenyl Regulations 
No. 1, states that, “PCBs cannot be used as a constituent of electrical capacitors, 
electrical transformers and associated electrical equipment manufactured in or imported 
into Canada after July 1, 1980”.  Ballasts dating 1980 or earlier are therefore considered 
to contain 50 ppm of PCBs or more, and those dated after 1980 are assumed to be 
PCB-free. It should be noted that although this method entails some level of error for a 
short period around the time of the adoption of the federal legislation (say from 1977 to 
1981); it is a widely accepted method for quickly and reliably identifying those electrical 
components that are most likely to contain PCBs. 

3.4 Survey Findings  
 
During the assessment no PCB containing light ballasts were observed. 

3.5  Recommendations 
 
Since no suspect PCB’s were found during the assessment, no further action is required 
at this time. 
 
4.0 LEAD ASSESSMENT 
 
Lead is a naturally-occurring metal that is present throughout the environment in rocks, 
soil, water and air.  It has been used as a pigment in many paints for centuries, in some 
applications it is still used today. From the occupational health standpoint, intact dry lead 
paint or particles pose little hazard, but a serious hazard can be created when lead 
coatings or materials are disturbed.Construction workers who weld, cut or blast structural 
steel coated with lead-based paint or demolish lead painted surfaces are at significant 
risk of lead poisoning. Paint is considered to be lead containing if it has a lead content 
greater than or equal to 5000 mg/kg, 5000 ppm, or 0.5 percent for buildings under 
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federal jurisdiction. 

4.1 Scope of Work 
 
Representative paint samples were collected and underwent laboratory analysis to 
identify lead content in the paint throughout the buildings.  
 
For buildings under Federal Jurisdiction, paint samples found to contain lead at a 
concentration less than 0.5% are considered to be non-lead containing. Those with a 
concentration of greater than 0.5% are considered lead containing. 

4.2 Methodology 
 
A total of eight (8) suspect lead containing paint chip samples were taken throughout the 
building.  The lead paint samples were collected, and placed in sample containers then 
forwarded to EMSL Analytical in Ontario, Canada for analysis.   

4.3 Applicable Standards 
 
The Treasury Board of Canada’s Handbook of Occupational Safety and Health, has 
several sections which apply to lead. Volume 12, Chapter 3, TB STD 3-2, Dangerous 
Substances Safety Standards has regulations for the control of airborne contaminants 
which also apply to lead. The standards indicate that airborne contaminants “do not 
exceed the threshold limit value recommended by the American Conference of 
Governmental Industrial Hygienists in its pamphlet “Threshold Limit Values for Chemical 
Substances and Physical Agents, 1998.” At this point in time, the ACGIH have set the 
TLV levels for airborne concentrations of airborne lead at 0.05 mg/m3. The 
Newfoundland and Labrador Occupational Health and Safety Regulations (RSNL1990 
CHAPTER O-3) Section 25, 11A states: 

“The employer shall ensure that  

 (a) atmosphere contamination of the workplace by chemical 
substances is kept as low as is reasonably practicable and in the case of 
the substances for which a threshold limit value is currently established by 
the ACGIH that threshold value shall not be exceeded”  

These limits represent conditions under which it is believed that nearly all workers can 
be repeatedly exposed day after day, without adverse health effects. 

 
Federal guidelines have a set limit of 5000mg/kg lead by weight (0.5% wt) of paint to be 
classified as Lead Based Paint. 

4.4  Survey Findings 
 
Laboratory analysis confirmed that one (1) of the eight (8) suspect lead paint samples 
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collected contained a concentration of lead greater than 5000 mg/kg (0.5%). See Table 
2.0 below for a summary of lead results, and Appendix II for the Laboratory Results. 

 
 

Table 2.0 
Summary of Suspect Lead Containing Materials 

Administration Building 
Terra Nova National Park, NL 

 
Sample 

No. 

 
Description/ 

Location 

 
Lead Content 

% wt 

NL3512-L01 
Yellow Paint 

Men’s Washroom 
0.094% 

NL3512-L02 
Pale Beige Paint 

Executive Assistant to Super Office 
<0.0090% 

NL3512-L03 
White Paint 

Finance Records 
<0.011% 

NL3512-L04 
Pink/Beige Paint 

Lunchroom 
<0.0090% 

NL3512-L05 
Green Paint 

Finance/Admin Manager Office 
0.028% 

NL3512-L06 
Purple Paint 

Larger Server Room 
0.046% 

NL3512-L07 
Yellow Paint 

Exterior 
1.4% 

NL3512-L08 
Brown Paint 

Exterior 
0.39% 

                                                                                                                                                   
4.5 Recommendations 
 
Due to the confirmed lead content, prior to any demolition, renovation or disposal, the 
following recommendations are to be implemented: 
 

 Due to the confirmed presence of lead containing paint, all lead containing 
material in the structure must be removed prior to demolition/renovations in 
areas where lead paint is present. 
 

 An external contractor is recommended. 
 

 The lead containing paint to be removed is located on various 
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locations within the buildings. 
 

i. Areas where paint is to be removed are to be enclosed, be 
provided with HEPA negative air filtration, and have worker 
decontamination chambers present. 
 

ii. All workers inside the enclosure are required to wear tight 
fitting respirators equipped with HEPA filters while removing 
the material. 
 

iii. If demolition materials are to be disposed of in the 
province of Newfoundland, any paint showing a lead 
concentration greater than 600ppm (0.06%) is to be 
disposed of as lead contaminated waste. This would 
include all six paint samples collected as part of this 
survey.  The only way lead containing paint (>0.06%) can 
be disposed of in a regular landfill is if further lead 
leachate testing proves that the leachable lead level is 
below the provincial guidelines of 5 mg/L. 

  
 
5.0 MERCURY ASSESSMENT 

 
Mercury is a naturally-occurring metal that is present throughout the environment.  It is 
predominantly used in switches in older electrical equipment and thermostats.  From the 
occupational health standpoint, intact mercury containing equipment does not pose a 
hazard.  However, a hazard can be created when mercury is released from such 
equipment. Mercury containing equipment may include: fluorescent light tubes, 
mercury-vapour lamps, thermostats, thermometers and mercury switches.  
 
Lamps containing mercury can cause serious skin burn and eye inflammation from 
shortwave ultraviolet radiation if the outer envelope of the lamp is broken or punctured 
and the arc tubes continue to operate.  

 5.1 Scope of Work 
 
Various types of controls and/or equipment that would typically contain mercury were 
visually assessed throughout the buildings, including heating thermostats.  

5.2 Methodology 
 
No sampling or testing was completed during the assessment. Suspect light fixtures, 
mercury lamps, and mercury filled control sensors, were visually examined and noted 
during the walk through. 
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5.3 Applicable Standards 
 

The Canadian Environmental Protection Act, 1999 Schedule I Toxic Substances 
classifies mercury as a hazardous waste and has set the requirements for proper 
handling and disposal. All mercury-containing devices are targeted by this act.  

5.4  Survey Findings  
 
During the assessment, mercury-containing thermostats were not identified in the 
building. However, potential mercury containing fluorescent light tubes were used in 
various light fixtures throughout the building. 

5.5 Recommendations 
 

Proper handling and disposal procedures should be followed when discarding mercury 
containing thermostats and fluorescent light tubes. Be sure that all materials are 
inspected for mercury content prior to disposal. 
 
6.0 DISCLAIMER 

 
This report was prepared by ALL-TECH Environmental Services Limited for the sole 
benefit of our client Mr. Tyson Simmonds with Parks Canada. The information in the 
report is based on information provided or obtained by ALL-TECH.  The report is based 
on ALL-TECH’s best judgment with the information provided at the time of the 
assessment.  Any use and/or conclusions used by any third party, is the responsibility of 
that third party.  ALL-TECH accepts no liability and/or damages occurred by any third 
party that uses information obtained in this report. 

 
If you have any questions regarding this report, please feel free to contact me at your                
convenience (709) 754-4146.   
 
Thank You, 

 
 
__________________________ 
Nichole Hutchcraft, B.Sc. 
Environmental Consultant 
ALL-TECH Environmental Services Limited 
 
Reviewed by: 

 
______________________ 
Joanne Bond, B.Eng.Tech., Env.Tech. 
Environmental Consultant 
ALL-TECH Environmental Services Limited
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LABORATORY LEAD RESULTS



 

 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix III 
Photographs of Asbestos Containing Materials 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
Figure 1: 9”x9” Floor Tiles in Mail Room (NL3512-L06) 

 

 
Figure 2: Pipe Wrap in Basement (NL3512-L07) 
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	Part 1 General
	1.1 RELATED SECTIONS
	.1 Section 01 33 00 - Submittal Procedures.
	.2 Section 01 78 00 - Closeout Submittals.

	1.2 SUBMITTALS
	.1 Submittals: in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Shop drawings; submit drawings stamped and signed for approval by Owner’s Representative.
	.3 Shop drawings to show:
	.1 Mounting arrangements.
	.2 Operating and maintenance clearances.

	.4 Shop drawings and product data accompanied by:
	.1 Detailed drawings of bases, supports, and anchor bolts.
	.2 Acoustical sound power data, where applicable.
	.3 Points of operation on performance curves.
	.4 Manufacturer to certify current model production.
	.5 Certification of compliance to applicable codes.

	.5 In addition to transmittal letter referred to in Section 01 33 00 - Submittal Procedures: use MCAC "Shop Drawing Submittal Title Sheet". Identify section and paragraph number.
	.6 Closeout Submittals:
	.1 Provide operation and maintenance data for incorporation into manual specified in Section 01 78 00 - Closeout Submittals.
	.2 Operation and maintenance manual approved by, and final copies deposited with, Owner’s Representative before final inspection.
	.3 Operation data to include:
	.1 Control schematics for systems including environmental controls.
	.2 Description of systems and their controls.
	.3 Description of operation of systems at various loads together with reset schedules and seasonal variances.
	.4 Operation instruction for systems and component.
	.5 Description of actions to be taken in event of equipment failure.
	.6 Valves schedule and flow diagram.
	.7 Colour coding chart.

	.4 Maintenance data to include:
	.1 Servicing, maintenance, operation and trouble-shooting instructions for each item of equipment.
	.2 Data to include schedules of tasks, frequency, tools required and task time.

	.5 Performance data to include:
	.1 Equipment manufacturer's performance datasheets with point of operation as left after commissioning is complete.
	.2 Equipment performance verification test results.
	.3 Special performance data as specified.
	.4 Testing, adjusting and balancing reports as specified in Section 23 05 93 - Testing, Adjusting and Balancing for HVAC.

	.6 Approvals:
	.1 Submit 2 copies of draft Operation and Maintenance Manual to Owner’s Representative for approval. Submission of individual data will not be accepted unless directed by Owner’s Representative.
	.2 Make changes as required and re-submit as directed by Owner’s Representative.

	.7 Additional data:
	.1 Prepare and insert into operation and maintenance manual additional data when need for it becomes apparent during specified demonstrations and instructions.

	.8 Site records:
	.1 Owner’s Representative will provide 1 set of reproducible mechanical drawings or AutoCAD files. Provide sets of white prints as required for each phase of work. Mark changes as work progresses and as changes occur. Include changes to existing mecha...
	.2 Transfer information weekly to reproducibles, revising reproducibles to show work as actually installed.
	.3 Use different colour for each service.
	.4 Make available for reference purposes and inspection.

	.9 As-built drawings:
	.1 Prior to start of Testing, Adjusting and Balancing for HVAC, finalize production of as-built drawings.
	.2 Identify each drawing in lower right hand corner in letters at least 12 mm high as follows: - "AS BUILT DRAWINGS: THIS DRAWING HAS BEEN REVISED TO SHOW MECHANICAL SYSTEMS AS INSTALLED" (Signature of Contractor) (Date).
	.3 Submit to Owner’s Representative for approval and make corrections as directed.
	.4 Perform testing, adjusting and balancing for HVAC using as-built drawings.
	.5 Submit completed reproducible as-built drawings with Operating and Maintenance Manuals.

	.10 Submit copies of as-built drawings for inclusion in final TAB report.


	1.3 QUALITY ASSURANCE
	.1 Quality Assurance: in accordance with Division 01.
	.2 Health and Safety Requirements: do construction occupational health and safety in accordance with Section 01 35 28 - Health and Safety Requirements.

	1.4 MAINTENANCE
	.1 Furnish spare parts in accordance with Section 01 78 00 - Closeout Submittals as follows:
	.1 One set of packing for each pump.
	.2 One casing joint gasket for each size pump.
	.3 One head gasket set for each heat exchanger.
	.4 One glass for each gauge glass.
	.5 One filter cartridge or set of filter media for each filter or filter bank in addition to final operating set.

	.2 Provide one set of special tools required to service equipment as recommended by manufacturers and in accordance with Section 01 78 00 - Closeout Submittals.
	.3 Furnish one commercial quality grease gun, grease and adapters to suit different types of grease and grease fittings.

	1.5 DELIVERY, STORAGE, AND HANDLING
	.1 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse and recycling in accordance with Division 01.



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


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

	3.2 CLEANING
	.1 Clean interior and exterior of all systems including strainers. Protect open ends of ducts, diffusers, grilles and registers during construction to prevent ingress of dust and dirt into interior of ducts. If dust or dirt is detected prior to startu...

	3.3 FIELD QUALITY CONTROL
	.1 Site Tests: conduct following tests in accordance with Section 01 45 00 - Quality Control and submit report as described in PART 1 - SUBMITTALS.
	.1 Submit tests as specified in other sections of this specification.

	.2 Manufacturer's Field Services:
	.1 Obtain written report from manufacturer verifying compliance of Work, in handling, installing, applying, protecting and cleaning of product and submit Manufacturer's Field Reports as described in PART 1 - SUBMITTALS.
	.2 Provide manufacturer's field services consisting of product use recommendations and periodic site visits for inspection of product installation in accordance with manufacturer's instructions.
	.3 Schedule site visits, to review Work, as directed in PART 1 - QUALITY ASSURANCE.


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

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



	230501
	Part 1 General
	1.1 SUMMARY
	.1 Use of HVAC systems during construction.

	1.2 Use of Systems
	.1 Use of new and/or existing permanent heating and/or ventilating systems for supplying temporary heat or ventilation is permitted only under the following conditions:
	.1 Entire system is complete, pressure tested, cleaned, flushed out.
	.2 Building has been closed in, areas to be heated/ventilated are clean and will not thereafter be subjected to dust-producing processes.
	.3 There is no possibility of damage from any cause.
	.4 Supply ventilation systems are protected by 60% filters, which shall be inspected daily, changed every week or more frequently as required.
	.5 Return systems have approved filters over all openings, inlets, outlets.
	.6 All systems will be:
	.1 operated as per manufacturer's recommendations or instructions.
	.2 operated by Contractor.
	.3 monitored continuously by Contractor.

	.7 Warranties and guarantees are not thereby relaxed.
	.8 Regular preventive and all other manufacturers recommended maintenance routines are performed by Contractor at his own expense and under supervision of Owner’s Representative.
	.9 Refurbish entire system before static completion; clean internally and externally, restore to "as- new" condition, and replace filters in air systems.

	.2 Filters specified in this section are over and above those specified in other sections of this project.
	.3 Exhaust systems are not included in any approvals for temporary heating ventilation.


	Part 2 Products (NOT used)
	Part 3 Execution (NOT used)

	230529
	Part 1 General
	1.1 Summary
	.1 Section includes:
	.1 Concrete housekeeping pads, hangers and supports for mechanical piping, ducting and equipment.


	1.2 Related Sections
	.1 Section 01 33 00 - Submittal Procedures.

	1.3 References
	.1 American National Standards Institute/ American Society of Mechanical Engineers (ANSI/ASME)
	.2 American Society for Testing and Materials (ASTM)
	.1 ASTM A307, Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile Strength.
	.2 ASTM A563, Specification for Carbon and Alloy Steel Nuts.

	.3 Factory Mutual (FM)
	.4 Health Canada / Workplace Hazardous Materials Information System (WHMIS).
	.1 Materials Safety Data Sheets (MSDS).

	.5 Underwriter's Laboratories of Canada (ULC)

	1.4 system description
	.1 Design Requirements
	.1 Construct pipe hanger and support to manufacturer's recommendations utilizing manufacturer's regular production components, parts and assemblies.
	.2 Base maximum load ratings on allowable stresses prescribed by MSS SP58 or ASME B31.1.
	.3 Ensure that supports, guides, anchors do not transmit excessive quantities of heat to building structure.
	.4 Design hangers and supports to support systems under all conditions of operation, allow free expansion and contraction, prevent excessive stresses from being introduced into pipework or connected equipment.
	.5 Provide for vertical adjustments after erection and during commissioning. Amount of adjustment to be in accordance with MSS SP58.

	.2 Performance Requirements
	.1 Design supports, platforms, catwalks, hangers, to withstand seismic events for location as per the National Building Code


	1.5 SUBMITTALS
	.1 Submittals: in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Shop drawings: submit drawings stamped and signed for approval by Owner’s Representative.
	.3 Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal Procedures.
	.1 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.2 Instructions: submit manufacturer's installation instructions.
	.1 Owner’s Representative will make available 1 copy of systems supplier's installation instructions.


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


	1.6 QUALITY ASSURANCE
	.1 Health and Safety:
	.1 Do construction occupational health and safety in accordance with Section 01 35 28 - Health and Safety Requirements.


	1.7 DELIVERY, STORAGE, AND HANDLING
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle in accordance with Division 01.
	.2 Deliver, store and handle materials in accordance with manufacturer's written instructions.

	.2 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse and recycling in accordance with Division 01.



	Part 2 Products
	2.1 General
	.1 Fabricate hangers, supports and sway braces in accordance with ANSI B31.1 and MSS SP-58 and SP-89.
	.2 Use components for intended design purpose only. Do not use for rigging or erection purposes.

	2.2 Pipe Hangers
	.1 Finishes:
	.1 Pipe hangers and supports: galvanized painted with zinc-rich paint after manufacture.
	.2 Use electro-plating galvanizing process or hot dipped galvanizing process.
	.3 Ensure steel hangers in contact with copper piping are copper plated or epoxy coated.

	.2 Shop and field-fabricated assemblies.
	.1 Trapeze hanger assemblies: MSS SP-89.
	.2 Steel brackets: MSS SP-89.
	.3 Sway braces for seismic restraint systems: to MSS SP-89.

	.3 Hanger rods: threaded rod material to MSS SP-58.
	.1 Ensure that hanger rods are subject to tensile loading only.
	.2 Provide linkages where lateral or axial movement of pipework is anticipated.
	.3 Do not use 22 mm or 28 mm rod.

	.4 Adjustable clevis: material to MSS SP-69, UL listed FM approved, where required clevis bolt with nipple spacer and vertical adjustment nuts above and below clevis.
	.1 Ensure "U" has hole in bottom for rivetting to insulation shields.

	.5 Yoke style pipe roll: carbon steel yoke, rod and nuts with cast iron roll, to MSS SP-69.
	.6 U-bolts: carbon steel to MSS SP-69 with 2 nuts at each end to ASTM A563.
	.1 Finishes for steel pipework:  galvanized.



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

	3.2 Installation
	.1 Install in accordance with:
	.1 Manufacturer's instructions and recommendations.

	.2 Clamps on riser piping:
	.1 Support independent of connected horizontal pipework using  riser clamps and riser clamp lugs welded to riser.
	.2 Bolt-tightening torques to be to industry standards.
	.3 Steel pipes: Install below coupling or shear lugs welded to pipe.
	.4 Cast iron pipes: Install below joint.

	.3 Clevis plates:
	.1 Attach to concrete with 4 minimum concrete inserts, one at each corner.

	.4 Provide supplementary structural steelwork where structural bearings do not exist or where concrete inserts are not in correct locations.
	.5 Use approved constant support type hangers where:
	.1 Vertical movement of pipework is 13 mm or more,
	.2 Transfer of load to adjacent hangers or connected equipment is not permitted.

	.6 Use variable support spring hangers where:
	.1 Transfer of load to adjacent piping or to connected equipment is not critical.
	.2 Variation in supporting effect does not exceed 25 % of total load.


	3.3 Hanger Installation
	.1 Install hanger so that rod is vertical under operating conditions.
	.2 Adjust hangers to equalize load.
	.3 Support from structural members. Where structural bearing does not exist or inserts are not in suitable locations, provide supplementary structural steel members, comprised of angel iron or c-channel.

	3.4 Horizontal Movement
	.1 Angularity of rod hanger resulting from horizontal movement of pipework from cold to hot position not to exceed 4 degrees from vertical.
	.2 Where horizontal pipe movement is less than 13 mm, offset pipe hanger and support so that rod hanger is vertical in the hot position.

	3.5 Final Adjustment
	.1 Adjust hangers and supports:
	.1 Ensure that rod is vertical under operating conditions.
	.2 Equalize loads.

	.2 Adjustable clevis:
	.1 Tighten hanger load nut securely to ensure proper hanger performance.
	.2 Tighten upper nut after adjustment.

	.3 C-clamps:
	.1 Follow manufacturer's recommended written instructions and torque values when tightening C-clamps to bottom flange of beam.

	.4 Beam clamps:
	.1 Hammer jaw firmly against underside of beam.




	230553.01
	Part 1 General
	1.1 summary
	.1 Section Includes:
	.1 Materials and requirements for the identification of piping systems, duct work, valves and controllers, including the installation and location of identification systems.
	.2 Sustainable requirements for construction and verification.


	1.2 Related Sections
	.1 Section 01 33 00 - Submittal Procedures.

	1.3 References
	.1 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-24.3, Identification of Piping Systems.

	.2 National Fire Protection Association (NFPA)
	.1 NFPA 13, Standard for the Installation of Sprinkler Systems.
	.2 NFPA 14, Standard for the Standpipe and Hose Systems.


	1.4 submittals
	.1 Product Data:
	.1 Submittals:  in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product data to include paint colour chips, other products specified in this section.
	.3 Samples:
	.1 Submit samples in accordance with Section 01 33 00 – Submittal Procedures.
	.2 Samples to include nameplates, labels, tags, lists of proposed legends.



	1.5 Quality assurance
	.1 Quality assurance submittals:  submit following in accordance with Section 01 33 00 – Submittal Procedures.
	.2 Health and Safety:
	.1 Do construction occupational health and safety in accordance with Section 01 35 29.06 – Health and Safety Requirements.


	1.6 delivery, storage, and handling
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle in accordance with Division 01.
	.2 Deliver, store and handle materials in accordance with manufacturer’s written instructions.

	.2 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse and recycling in accordance with Division 01.
	.2 Dispose of unused paint coating material at official hazardous material collections site approved by Owner’s Representative.
	.3 Do not dispose of unused paint coating material into sewer system, into streams, lakes, onto ground or in locations where it will pose health or environmental hazard.



	Part 2 Products
	2.1 Manufacturer's Equipment Nameplates
	.1 Metal or plastic laminate nameplate mechanically fastened to each piece of equipment by manufacturer.
	.2 Lettering and numbers to be raised or recessed.
	.3 Information to include, as appropriate:
	.1 Equipment: Manufacturer's name, model, size, serial number, capacity.
	.2 Motor: voltage, Hz, phase, power factor, duty, frame size.


	2.2 System Nameplates
	.1 Colours:
	.1 Hazardous: red letters, white background.
	.2 Elsewhere: black letters, white background (except where required otherwise by applicable codes).

	.2 Construction:
	.1 3 mm thick laminated plastic or white anodized aluminum, matte finish, with square corners, letters accurately aligned and machine engraved into core.

	.3 Sizes:
	.1 Conform to following table:
	.2 Use maximum of 25 letters/numbers per line.

	.4 Locations:
	.1 Terminal cabinets, control panels: Use size # 5.
	.2 Equipment in Mechanical Rooms: Use size # 9.


	2.3 Existing Identification Systems
	.1 Apply existing identification system to new work.
	.2 Where existing identification system does not cover for new work, use identification system specified this section.
	.3 Before starting work, obtain written approval of identification system from Owner’s Representative.

	2.4 Identification of Piping Systems
	.1 Identify contents by background colour marking, pictogram (as necessary), legend; direction of flow by arrows. To CAN/CGSB 24.3 except where specified otherwise.
	.2 Pictograms:
	.1 Where required, to Workplace Hazardous Materials Information System (WHMIS) regulations.

	.3 Legend:
	.1 Block capitals to sizes and colours listed in CAN/CGSB 24.3.

	.4 Arrows showing direction of flow:
	.1 Outside diameter of pipe or insulation less than 75 mm: 100 mm long x 50 mm high.
	.2 Outside diameter of pipe or insulation 75 mm and greater: 150 mm long x 50 mm high.
	.3 Use double-headed arrows where flow is reversible.

	.5 Extent of background colour marking:
	.1 To full circumference of pipe or insulation.
	.2 Length to accommodate pictogram, full length of legend and arrows.

	.6 Materials for background colour marking, legend, arrows:
	.1 Pipes and tubing 20 mm and smaller: Waterproof and heat-resistant pressure sensitive plastic marker tags.
	.2 All other pipes: Pressure sensitive plastic-coated cloth or vinyl with protective overcoating, waterproof contact adhesive undercoating, suitable for ambient of 100%RH and continuous operating temperature of 150oC and intermittent temperature of 20...

	.7 Colours and Legends:
	.1 Where not listed, obtain direction from Owner’s Representative.
	.2 Colours for legends, arrows, to following table:
	.3 Background colour marking and legends for piping systems:


	2.5 Identification DUCTWORK systems
	.1 50 mm high stencilled letters and directional arrows 150 mm long x 50 mm  high.
	.2 Colours: Black, or co-ordinated with base colour to ensure strong contrast.
	.3 Identify system: e.g. Supply AHU-1, Exhaust F-7.

	2.6 Valves, Controllers
	.1 Brass tags 12 mm diameter with stamped identification data filled with black paint.
	.2 Include flow diagrams for each system, of approved size, showing charts and schedules with identification of each tagged item, valve type, service, function, normal position, location of tagged item.

	2.7 Controls Components Identification
	.1 Identify all systems, equipment, components, controls, sensors with system nameplates specified in section 25 05 54 – EMCS:  Identification.  If no EMCS included in project, identification as per this section.
	.2 Inscriptions to include function and (where appropriate) fail-safe position, component ID name.

	2.8 Language
	.1 Identification to be in English.


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

	3.2 Timing
	.1 Provide identification only after all painting specified in Section 09 91 23 - Interior Painting has been completed.

	3.3 Installation
	.1 Perform work in accordance with CAN/CGSB-24.3 except as specified otherwise.
	.2 Provide ULC and/or CSA registration plates as required by respective agency.

	3.4 Nameplates
	.1 Locations:
	.1 In conspicuous location to facilitate easy reading and identification from operating floor.

	.2 Standoffs:
	.1 Provide for nameplates on hot and/or insulated surfaces.

	.3 Protection
	.1 Do not paint, insulate or cover in any way.


	3.5 Location of Identification on Piping and Ductwork Systems
	.1 On long straight runs in open areas in boiler rooms, equipment rooms, galleries, tunnels: At not more than 17 m intervals and more frequently if required to ensure that at least one is visible from any one viewpoint in operating areas and walking a...
	.2 Adjacent to each change in direction.
	.3 At least once in each small room through which piping or ductwork passes.
	.4 On both sides of visual obstruction or where run is difficult to follow.
	.5 On both sides of separations such as walls, floors, partitions.
	.6 Where system is installed in pipe chases, ceiling spaces, galleries, confined spaces, at entry and exit points, and at access openings.
	.7 At beginning and end points of each run and at each piece of equipment in run.
	.8 At point immediately upstream of major manually operated or automatically controlled valves, dampers, etc. Where this is not possible, place identification as close as possible, preferably on upstream side.
	.9 Identification to be easily and accurately readable from usual operating areas and from access points.
	.1 Position of identification to be approximately at right angles to most convenient line of sight, considering operating positions, lighting conditions, risk of physical damage or injury and reduced visibility over time due to dust and dirt.


	3.6 Valves, Controllers
	.1 Valves and operating controllers, except at plumbing fixtures, radiation, or where in plain sight of equipment they serve: Secure tags with non-ferrous chains or closed "S"hooks.
	.2 Install one copy of flow diagrams, valve schedules mounted in frame behind non-glare glass where directed by Owner’s Representative. Provide one copy (reduced in size if required) in each operating and maintenance manual.
	.3 Number valves in each system consecutively.

	3.7 Cleaning
	.1 Proceed in accordance with Division 01.
	.2 Upon completion and verification of performance of installation, remove surplus materials, rubbish, tools and equipment.
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	Part 1 General
	1.1 SUMMARY
	.1 TAB is used throughout this Section to describe the process, methods and requirements of testing, adjusting and balancing for HVAC.
	.2 TAB means to test, adjust and balance to perform in accordance with requirements of Contract Documents and to do other work as specified in this Section.

	1.2 QUALIFICATIONS OF TAB PERSONNEL
	.1 Submit names of personnel certified to AABC, NBC, NEBB or SMACNA to perform TAB to Owner’s Representative within 90 days of award of contract.
	.2 Provide documentation confirming qualifications, successful experience.  TAB contractor shall have a minimum of 5 (five) years experience to AABC, NBC, NEBB or SMACNA.
	.3 TAB: performed in accordance with the requirements of standard under which TAB Firm’s qualifications are approved:
	.1 Associated Air Balance Council, (AABC) National Standards for Total System Balance, MN-1.
	.2 National Balancing Council, (NBC) Certified Air Balancing Specifications and Certified Hydronic Balancing Specifications.
	.3 National Environmental Balancing Bureau (NEBB) TABES, Procedural Standards for Testing, Adjusting, Balancing of Environmental Systems.
	.4 Sheet Metal and Air Conditioning Contractors’ National Association (SMACNA), HVAC TAB HVAC Systems – Testing, Adjusting and Balancing.

	.4 Recommendations and suggested practices contained in the TAB Standard: mandatory.
	.5 Use TAB Standard provisions, including checklists, and report forms to satisfy Contract requirements.
	.6 Use TAB standard for TAB, including qualifications for TAB Firm and Specialist and calibration of TAB instruments.
	.7 Where instrument manufacturer calibration recommendations are more stringent than those listed in the TAB standard, use manufacturer’s recommendations.
	.8 TAB Standard quality assurance provisions such as performance guarantees form part of this contract.
	.1 For systems or system components not covered in TAB standard, use TAB procedures developed by TAB Specialist.
	.2 Where new procedures and requirements are applicable to Contract requirements have been published or adopted by body responsible for TAB Standard used (AABC, NBC, NEBB, or SMACNA), requirements and recommendations contained in these procedures and ...


	1.3 Purpose of TAB
	.1 Test to verify proper and safe operation, determine actual point of performance, evaluate qualitative and quantitative performance of equipment, systems and controls at design, average and low loads using actual or simulated loads.
	.2 Adjust and regulate equipment and systems so as to meet specified performance requirements and to achieve specified interaction with other related systems under normal and emergency loads and operating conditions.
	.3 Balance systems and equipment to regulate flow rates to match load requirements over full operating ranges.

	1.4 Exceptions
	.1 TAB of systems and equipment regulated by codes, standards to be to satisfaction of authority having jurisdiction.

	1.5 Co-ordination
	.1 Schedule time required for TAB (including repairs, re-testing) into project construction and completion schedule so as to ensure completion before acceptance of project.
	.2 Do TAB of each system independently and subsequently, where interlocked with other systems, in unison with those systems.

	1.6 Pre-TAB Review
	.1  Review contract documents before project construction is started and confirm in writing to Owner’s Representative adequacy of provisions for TAB and other aspects of design and installation pertinent to success of TAB.
	.2 Review specified standards and report to Owner’s Representative in writing all proposed procedures which vary from standard.
	.3 During construction, co-ordinate location and installation of TAB devices, equipment, accessories, measurement ports and fittings.

	1.7 Start-up
	.1 Follow start-up procedures as recommended by equipment manufacturer unless specified otherwise.
	.2 Follow special start-up procedures specified elsewhere in other Divisions.

	1.8 Operation of Systems During TAB
	.1 Operate systems for length of time required for TAB and as required by Owner’s Representative for verification of TAB reports.

	1.9 Start of TAB
	.1 Notify Owner’s Representative seven (7) working days prior to start of TAB.
	.2 Start TAB when building is essentially completed, including:
	.1 Installation of ceilings, doors, windows, other construction affecting TAB.
	.2 Application of weatherstripping, sealing, caulking.
	.3 All provisions for TAB installed and operational.

	.3 Start-up, verification for proper, normal and safe operation of mechanical and associated electrical and control systems affecting TAB including but not limited to:
	.1 Proper thermal overload protection in place for electrical equipment.
	.2 Air systems:
	.1 Filters in place, clean.
	.2 Duct systems clean.
	.3 Ducts, air shafts, ceiling plenums are airtight to within specified tolerances.
	.4 Correct fan rotation.
	.5 Fire, smoke, volume control dampers installed and open.
	.6 Coil fins combed, clean.
	.7 Access doors, installed, closed.
	.8 Outlets installed, volume control dampers open.



	1.10 Application Tolerances
	.1 Do TAB to following tolerances of design values:
	.1 Other HVAC systems: plus 5%, minus 5%.
	.2 Refrigeration systems:  plus or minus 10%.


	1.11 Accuracy Tolerances
	.1 Measured values to be accurate to within plus or minus 2 % of actual values.

	1.12 Instruments
	.1 Prior to TAB, submit to Owner’s Representative list of instruments to be used together with serial numbers.
	.2 Calibrate in accordance with requirements of most stringent of referenced standard for either applicable system or HVAC system.
	.3 Calibrate within 3 (three) months of TAB.  Provide certificate of calibration to Owner’s Representative.

	1.13 Submittals
	.1 Submit, prior to commencement of TAB:
	.2 Proposed methodology and procedures for performing TAB if different from referenced standard.

	1.14 Preliminary TAB Report
	.1 Submit for checking and approval of Owner’s Representative, prior to submission of formal TAB report, sample of rough TAB sheets. Include:
	.1 Details of instruments used.
	.2 Details of TAB procedures employed.
	.3 Calculations procedures.
	.4 Summaries.


	1.15 TAB Report
	.1 Format to be in accordance with referenced standard.
	.2 TAB report to show results in SI units and to include:
	.1 Project record drawings.
	.2 System schematics.

	.3 Submit 3 (three) copies of TAB Report to Owner’s Representative for verification and approval, in English in D-ring binders, complete with index tabs.

	1.16 Verification
	.1 Reported results subject to verification by Owner’s Representative.
	.2 Provide manpower and instrumentation to verify up to 30% of reported results.
	.3 Number and location of verified results to be at discretion of Owner’s Representative.
	.4 Bear costs to repeat TAB as required to satisfaction of Owner’s Representative.

	1.17 Settings
	.1 After TAB is completed to satisfaction of Owner’s Representative, replace drive guards, close access doors, lock devices in set positions, ensure sensors are at required settings.
	.2 Permanently mark settings to allow restoration at any time during life of facility. Markings not to be eradicated or covered in any way.

	1.18 Completion of TAB
	.1 TAB to be considered complete when final TAB Report received and approved by Owner’s Representative.

	1.19 Air Systems
	.1 Standard: TAB to be to most stringent of this section or TAB standards of AABC, NBC or NEBB.
	.2 Do TAB of systems, equipment, components, controls specified in other Divisions.
	.3 Qualifications: personnel performing TAB to be qualified to standards of AABC, NBC or NEBB.
	.4 Quality assurance: Perform TAB under direction of supervisor qualified to standards of AABC, NBC or NEBB.
	.5 Measurements: to include, but not limited to, following as appropriate for systems, equipment, components, controls: air velocity, static pressure, flow rate, pressure drop (or loss), temperatures (dry bulb, wet bulb, dewpoint), duct cross-sectiona...
	.6 Locations of equipment measurements: To include, but not be limited to, following as appropriate:
	.1 Inlet and outlet of dampers, filter, coil, humidifier, fan, other equipment causing changes in conditions.
	.2 At controllers, controlled device.

	.7 Locations of systems measurements to include, but not be limited to, following as appropriate: Main ducts, main branch, sub-branch, run-out (or grille, register or diffuser).

	1.20 Other TAB Requirements
	.1 General requirements applicable to work specified this paragraph:
	.1 Qualifications of TAB personnel: as for air systems specified this section.
	.2 Quality assurance: as for air systems specified this section.

	.2 Laboratory fume hoods:
	.1 Standard: ASHRAE 110 – Method of Testing Performance of Laboratory Fume Hoods, applicable provincial standard.
	.2 TAB procedures: as described in standard.

	.3 Building pressure conditions:
	.1 Adjust HVAC systems, equipment, controls to ensure specified pressure conditions during winter and summer design conditions.

	.4 Zone pressure differences:
	.1 Adjust HVAC systems, equipment, controls to establish specified air pressure differentials, with all systems in all possible combinations of normal operating modes.



	Part 2 Products (NOT applicable)
	Part 3 Execution (NOT applicable)
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	Part 1 General
	1.1 RELATED SECTIONS
	.1 Section 01 33 00 - Submittal Procedures.
	.2 Section 23 05 29 - Hangers and Supports for HVAC Piping and Equipment
	.3 Section 23 05 53.01 – Mechanical Identification.

	1.2 REFERENCES
	.1 American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE)
	.1 ANSI/ASHRAE/IESNA 90.1, SI; Energy Standard for Buildings Except Low-Rise Residential Buildings.

	.2 American Society for Testing and Materials International, (ASTM)
	.1 ASTM B209M, Specification for Aluminum and Aluminum Alloy Sheet and Plate (Metric).
	.2 ASTM C335, Test Method for Steady State Heat Transfer Properties of Horizontal Pipe Insulation.
	.3 ASTM C411, Test Method for Hot-Surface Performance of High-Temperature Thermal Insulation.
	.4 ASTM C449/C449M, Standard Specification for Mineral Fiber-Hydraulic-Setting Thermal Insulating and Finishing Cement.
	.5 ASTM C547, Specification for Mineral Fiber Pipe Insulation.
	.6 ASTM C553, Specification for Mineral Fiber Blanket Thermal Insulation for Commercial and Industrial Applications.
	.7 ASTM C612, Specification for Mineral Fiber Block and Board Thermal Insulation.
	.8 ASTM C795, Specification for Thermal Insulation for Use with Austenitic Stainless Steel.
	.9 ASTM C921, Standard Practice for Determining Properties of Jacketing Materials for Thermal Insulation.

	.3 Canadian General Standards Board (CGSB)
	.1 CGSB 51-GP-52Ma, Vapour Barrier, Jacket and Facing Material for Pipe, Duct and Equipment Thermal Insulation.

	.4 Thermal Insulation Association of Canada (TIAC): National Insulation Standards.
	.5 Underwriters Laboratories of Canada (ULC)
	.1 CAN/ULC-S102, Surface Burning Characteristics of Building Materials and Assemblies.

	.6 National Energy Code of Canada for Buildings (NECB)

	1.3 DEFINITIONS
	.1 For purposes of this section:
	.1 "CONCEALED" - insulated mechanical services and equipment in suspended ceilings and non-accessible chases and furred-in spaces.
	.2 "EXPOSED" - will mean "not concealed" as defined herein.
	.3 Insulation systems - insulation material, fasteners, jackets, and other accessories.

	.2 TIAC Codes:
	.1 CRD: Commercial Round Ductwork,
	.2 CRF: Commercial Rectangular Finish.


	1.4 SHOP DRAWINGS
	.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Submit for approval manufacturer's catalogue literature related to installation, fabrication for duct jointing recommendations.

	1.5 SAMPLES
	.1 Submit samples in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Submit for approval: complete assembly of each type of insulation system, insulation, coating, and adhesive proposed. Mount sample on 12 mm plywood board. Affix typewritten label beneath sample indicating service.

	1.6 MANUFACTURERS' INSTRUCTIONS
	.1 Submit manufacturer's installation instructions in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Installation instructions to include procedures used and installation standards achieved.

	1.7 QUALIFICATIONS
	.1 Installer: certified in performing work of this section, and have at least 5 years successful experience in this size and type of project, qualified to standards of TIAC.

	1.8 DELIVERY, STORAGE AND HANDLING
	.1 Deliver materials to site in original factory packaging, labelled with manufacturer's name, address.
	.2 Protect from weather and construction traffic.
	.3 Protect against damage from any source.
	.4 Store at temperatures and conditions recommended by manufacturer.

	1.9 waste management and disposal
	.1 Separate and recycle waste materials in accordance with Division 01.
	.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
	.3 Collect and separate for disposal, paper, plastic, polystyrene, corrugated cardboard packaging material in appropriate on-site bins for recycling in accordance with Waste Management Plan.
	.4 Divert unused metal materials from landfill to metal recycling facility approved by Owner’s Representative.
	.5 Divert unused adhesive material from landfill to official hazardous material collections site approved by Owner’s Representative.
	.6 Do no dispose of unused adhesive materials into sewer systems, into lakes, streams, onto ground or in other locations where it will pose health or environmental hazard.


	Part 2 Products
	2.1 FIRE AND SMOKE RATING
	.1 In accordance with CAN/ULC-S102:
	.1 Maximum flame spread rating: 25.
	.2 Maximum smoke developed rating: 50.


	2.2 INSULATION
	.1 Mineral fibre: as specified includes glass fibre, rock wool, slag wool.
	.2 Thermal conductivity ("k" factor) not to exceed specified values at 24oC mean temperature when tested in accordance with ASTM C335.
	.3 TIAC Code C-1: Rigid mineral fibre board to ASTM C612, with factory applied vapour retarder jacket to CGSB 51-GP-52Ma (as scheduled in PART 3 of this Section).
	.4 TIAC Code C-2: Mineral fibre blanket to ASTM C553 faced with factory applied vapour retarder jacket to CGSB 51-GP-52Ma (as scheduled in PART 3 of this section).
	.1 Mineral fibre: to ASTM C553.
	.2 Jacket: to CGSB 51-GP-52Ma.
	.3 Maximum "k" factor: to ASTM C553.


	2.3 JACKETS
	.1 Canvas:
	.1 220 gm/m2 cotton, plain weave, treated with dilute fire retardant lagging adhesive to ASTM C921.

	.2 Lagging adhesive: Compatible with insulation.
	.3 Aluminum:
	.1 To ASTM B209 with moisture barrier as scheduled in PART 3 of this section.
	.2 Thickness: 0.40 mm sheet.
	.3 Finish: Stucco embossed or corrugated.
	.4 Jacket banding and mechanical seals: 12 mm wide, 0.5 mm thick stainless steel.

	.4 Stainless steel:
	.1 Type: 304 or 316 where additional corrosion protection is required.
	.2 Thickness:  0.25 mm sheet.
	.3 Finish: Corrugated or stucco embossed.
	.4 Jacket banding and mechanical seals: 12mm wide, 0.5 mm thick stainless steel.


	2.4 ACCESSORIES
	.1 Vapour retarder lap adhesive:
	.1 Water based, fire retardant type, compatible with insulation.

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

	.3 Insulating Cement: hydraulic setting on mineral wool, to ASTM C449.
	.4 ULC Listed Canvas Jacket:
	.1 220 gm/m2 cotton, plain weave, treated with dilute fire retardant lagging a
	dhesive to ASTM C921.

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

	.6 Tape: self-adhesive, aluminum, reinforced, 75 mm wide minimum.
	.7 Contact adhesive: quick-setting
	.8 Canvas adhesive: washable.
	.9 Tie wire: 1.5 mm stainless steel.
	.10 Banding: 12 mm wide, 0.5 mm thick stainless steel.
	.11 Facing: 25 mm galvanized steel hexagonal wire mesh stitched on one face of insulation.
	.12 Fasteners:  4 mm diameter pins with 35 mm diameter or square clips, length to suit thickness of insulation.


	Part 3 Execution
	3.1 PRE-INSTALLATION REQUIREMENTS
	.1 Pressure testing of ductwork systems complete, witnessed and certified.
	.2 Surfaces clean, dry, free from foreign material.

	3.2 INSTALLATION
	.1 Install in accordance with TIAC National Standards.
	.2 Apply materials in accordance with manufacturer’s instructions and as indicated.
	.3 Use two layers with staggered joints when required nominal thickness exceeds 75 mm.
	.4 Maintain uninterrupted continuity and integrity of vapour retarder jacket and finishes.
	.1 Hangers, supports to be outside vapour retarder jacket.

	.5 Supports, Hangers in accordance with Section 23 05 29 - Hangers and Supports for HVAC Piping and Equipment
	.1 Apply high compressive strength insulation where insulation may be compressed by weight of ductwork.

	.6 Fasteners: At 300 mm oc in horizontal and vertical directions, minimum two rows each side.

	3.3 DUCTWORK INSULATION SCHEDULE
	.1 Insulation types and thicknesses: Conform to following Table:
	.2
	.3 Exposed round ducts 600 mm and larger, smaller sizes where subject to abuse:
	.1 Use TIAC code C-1 insulation, scored to suit diameter of duct.

	.4 Finishes: Conform to following table:
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	Part 1 GENERAL
	1.1 Summary
	.1 Section Includes:
	.1 Thermal insulation for piping and piping accessories in commercial type applications.


	1.2 Related Sections
	.1 Section 01 33 00 – Submittal Procedures.
	.2 Section 07 90 00 – Joint Sealing.
	.3 Section 23 05 53.01 – Mechanical Identification.

	1.3 References
	.1 American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE)
	.1 ASHRAE Standard 90.1, Energy Efficient Design of New Buildings Except Low-Rise Residential Buildings (Including all Addenda).

	.2 Canadian General Standards Board (CGSB)
	.1 CGSB 51-GP-52Ma, Vapour Barrier, Jacket and Facing Material for Pipe, Duct and Equipment Thermal Insulation.
	.2 CAN/CGSB-51.53, Poly (Vinyl Chloride) Jacketting Sheet, for Insulated Pipes, Vessels and Round Ducts

	.3 Department of Justice Canada (Jus)
	.1 Canadian Environmental Assessment Act (CEAA), c. 37.
	.2 Canadian Environmental Protection Act, (CEPA), c. 33.
	.3 Transportation of Dangerous Goods Act (TDGA), c. 34.

	.4 Manufacturer's Trade Associations
	.1 Thermal Insulation Association of Canada (TIAC): National Insulation Standards.

	.5 Underwriters' Laboratories of Canada (ULC)
	.1 CAN/ULC-S102, Surface Burning Characteristics of Building Materials and Assemblies.

	.6 National Energy Code of Canada for Buildings (NECB).

	1.4 Definitions
	.1 For purposes of this section:
	.1 "CONCEALED" - insulated mechanical services in suspended ceilings and non-accessible chases and furred-in spaces.
	.2 "EXPOSED" - will mean "not concealed" as defined herein.

	.2 TIAC ss:
	.1 CRF:  Commercial Rectangular Finish
	.2 CPF: Commercial Piping Finish.


	1.5 SUBMITTALS
	.1 Submittals:  in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and datasheet in accordance with Section 01 33 00 - Submittal Procedures. Include product characteristics, performance criteria, and limitations.
	.1 Submit two copies of Workplace Hazardous Materials Information System (WHMIS) Material Safety Data Sheets (MSDS) in accordance with Section 01 33 00 - Submittal Procedures.


	.3 Shop Drawings:
	.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.

	.4 Samples:
	.1 Submit samples in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Submit for approval: complete assembly of each type of insulation system, insulation, coating, and adhesive proposed. Mount sample on 12 mm plywood board. Affix label beneath sample indicating service.

	.5 Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal Procedures.
	.1 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.2 Instructions: submit manufacturer's installation instructions to Owner’s Representative.


	1.6 QUALITY ASSURANCE
	.1 Qualifications:
	.1 Installer: certified in performing work of this Section, and have at least 5 years successful experience in this size and type of project, qualified to standards of TIAC.

	.2 Health and Safety:
	.1 Do construction occupational health and safety in accordance with Section 01 35 28 - Health and Safety Requirements.


	1.7 delivery, storage and handling
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle in accordance with manufacturer's written instructions and Division 01.
	.2 Deliver, store and handle materials in accordance with manufacturer's written instructions.
	.3 Deliver materials to site in original factory packaging, labeled with manufacturer's name, address.

	.2 Storage and Protection:
	.1 Protect from weather, construction traffic.
	.2 Protect against damage.
	.3 Store at temperatures and conditions required by manufacturer.

	.3 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse and recycling in accordance with Division 01.
	.2 Place excess or unused insulation and insulation accessory materials in designated containers.
	.3 Divert unused metal materials from landfill to metal recycling facility approved by Owner’s Representative.
	.4 Dispose of unused adhesive material at official hazardous material collections site approved by Owner’s Representative.



	Part 2 Products
	2.1 Fire and Smoke Rating
	.1 In accordance with CAN/ULC-S102.
	.1 Maximum flame spread rating: 25.
	.2 Maximum smoke developed rating: 50.


	2.2 Insulation
	.1 Mineral fibre specified includes glass fibre, rock wool, slag wool.
	.2 Thermal conductivity ("k" factor) not to exceed specified values at 24 oC mean temperature when tested in accordance with ASTM C335.
	.3 TIAC Code A-6: Flexible unicellular tubular elastomer.
	.1 Insulation: with vapour retarder jacket to ASTM C534.
	.2 Jacket: to CGSB 51-GP-52Ma.
	.3 Maximum "k" factor: 0.039 W/m – oC.
	.4 To be certified by manufacturer to be free of potential stress corrosion cracking corrodants
	.5 Flame spread index less than 25, and smoke developed index less than 50.


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


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

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

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

	.5 Supports, Hangers:
	.1 Apply high compressive strength insulation, suitable for service, at oversized saddles and shoes where insulation saddles have not been provided.


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

	3.5 Piping Insulation Schedules
	.1 TIAC Code: A-6.
	.1 Insulation securements: as per manufacturer’s recommendation.
	.2 Seals: lap seal adhesive, lagging adhesive.
	.3 Installation: TIAC Code: 1501-CA.

	.2 Thickness of insulation to be as listed in following table.
	.1 Run-outs to individual units and equipment not exceeding 4000 mm long.
	.2 Do not insulate exposed runouts to plumbing fixtures, chrome plated piping, valves, fittings.


	3.6 CLeaning
	.1 Proceed in accordance with Section 01 74 11 – Cleaning.
	.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.
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	Part 1 General
	1.1 summary
	.1 Section Includes:
	.1 Materials and installation for copper tubing and fittings for refrigerant.


	1.2 Related Sections:
	.1 Section 01 33 00 - Submittal Procedures.
	.2 Section 01 35 28 - Health and Safety Requirements.
	.3 Section 01 78 00 - Closeout Submittals.

	1.3 references
	.1 American Society of Mechanical Engineers (ASME)
	.1 ASME B16.22, Wrought Copper and Copper Alloy Solder - Joint Pressure Fittings.
	.2 ASTM A307, Standard Specification for Carbon Steel Bolts and Studs, and Threaded Rod 60,000 PSI Tensile Strength.
	.3 ASME B16.26, Cast Copper Alloy Fittings for Flared Copper Tubes.
	.4 ASME B31.5, Refrigeration Piping and Heat Transfer Components.

	.2 American Society for Testing and Materials(ASTM)
	.1 ASTM A 307, Standard Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile Strength.
	.2 ASTM B 280, Standard Specification for Seamless Copper Tube for Air Conditioning and Refrigeration Field Service.

	.3 Canadian Standards Association (CSA)
	.1 CSA B52, Mechanical Refrigeration Code.

	.4 Environment Canada (EC)
	.1 EPS1/RA/1, Environmental Code of Practice for the Elimination of Fluorocarbon Emissions from Refrigeration and Air Conditioning Systems.

	.5 Health Canada / Workplace Hazardous Materials Information System (WHMIS)
	.1 Material Safety Data Sheets (MSDS).

	.6 Province of Newfoundland and Labrador Boiler, Pressure Vessel and Compressed Gas Regulations

	1.4 submittals
	.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Test Reports: submit certified test reports from approved independent testing laboratories indicating compliance with specifications for specified performance characteristics and physical properties.
	.3 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.4 Instructions: submit manufacturer's installation instructions.
	.5 Closeout submittals: submit maintenance and engineering data for incorporation into manual specified in Section 01 78 00 - Closeout Submittals.

	1.5 quality assurance
	.1 Pre-Installation Meeting:
	.1 Convene pre-installation meeting one week prior to beginning work of this Section and on-site installations.
	.1 Verify project requirements.
	.2 Review installation and substrate conditions.
	.3 Co-ordination with other building subtrades.
	.4 Review manufacturer's installation instructions and warranty requirements.


	.2 Health and Safety:
	.1 Do construction occupational health and safety in accordance with Section 01 35 28 - Health and Safety Requirements.

	.3 Trades people to be journeyperson and graduate from a recognized college refrigeration trade program.

	1.6 delivery, storage and handling
	.1 Waste Management and Disposal:
	.1 Separate waste materials for reuse and recycling in accordance with Division 01.
	.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
	.3 Collect and separate for disposal, paper, plastic, polystyrene, corrugated cardboard packaging material in appropriate on-site bins for recycling in accordance with Waste Management Plan (WMP).
	.4 Separate for reuse and recycling and place in designated containers, steel, metal, plastic waste in accordance with Waste Management Plan (WMP).
	.5 Divert unused metal materials from landfill to metal recycling facility as approved by Owner’s Representative



	Part 2 Products
	2.1 Tubing
	.1 Processed for refrigeration installations, deoxidized, dehydrated and sealed.
	.1 Hard copper: to ASTM B280, type ACR B (nitrogenized).
	.2 Annealed copper: to ASTM B280, with minimum wall thickness as per CSA B52 and ASME B31.5.


	2.2 Fittings
	.1 Service: design pressure 2070 kPa and temperature 121 C.
	.2 Brazed:
	.1 Fittings: wrought copper to ASME B16.22.
	.2 Joints: silver solder, 45% Ag - 80% Cu - 5% P and non-corrosive flux for copper to steel or brass; Silfoss-15 for copper to copper.

	.3 Flanged:
	.1 Bronze or brass, to ASME B16.24, Class 150 and Class 300, tongue and groove type.
	.2 Gaskets: suitable for service.
	.3 Bolts, nuts and washers: to ASTM A307, heavy series.

	.4 Flared:
	.1 Bronze or brass, for refrigeration, to ASME B16.26.


	2.3 Pipe Sleeves
	.1 Hard copper or steel, sized to provide 6 mm clearance between sleeve and uninsulated pipe or between sleeve and insulation.
	.2 Copper pipes shall not touch steel pipe sleeves to avoid galvanic corrosion.

	2.4 Valves
	.1 7/8 ODS and under: Class 500, 3.5 MPa, globe or angle non-directional type, diaphragm, packless type, with forged brass body and bonnet, moistureproof seal for below freezing applications, brazed connections.
	.2 Over 7/8 ODS:  Class 375, 3 MPa, globe or angle type, diaphragm, packless type, back-seating, cap seal, with cast bronze body and forged brass bonnet, moisture-proof seal for below freezing applications, brazed connections, non-rotating, self align...
	.3 Ball valves 7 3/8 ODS to 3 1/8 ODS:  maximum WP 4MPa, -400C to 1490C, live loaded stem seal, double “O” ring hermetically sealed body, blowout proof stem, seal cap “O” ring sealed, valve position indicators, forged brass body bonnet, brass cap, tri...
	.4 Check valves 7/8 ODS to 3 1/8 ODS cast bronze body, brass bonnet, Teflon seat, internal parts removable minimum opening pressure 3.5 kPa, maximum WP 3.5 kPa - 290C to 1490C, UL and CSA approved.
	.5 Check valves 3/8 ODS to 7/8 ODS: brass construction, Teflon seal, removable piston, maximum WP 3.5 kPa, -400C to 1490C, suitable for high side, low side and hot gas.  UL and CSA approved, maximum opening pressure 3.5 kPa.


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

	3.2 GENERAL
	.1 Install in accordance with CSA B52, EPS1/RA/1 and ASME B31.5.

	3.3 Brazing Procedures
	.1 Bleed inert gas into pipe during brazing.
	.2 Remove valve internal parts, solenoid valve coils, sight glass.
	.3 Do not apply heat near expansion valve and bulb.

	3.4 Piping Installation
	.1 General:
	.1 Soft annealed copper tubing: bend without crimping or constriction, hard drawn copper tubing: do not bend. Minimize use of fittings.
	.2 Hot gas lines:
	.1 Pitch at least 1:240 down in direction of flow to prevent oil return to compressor during operation.
	.2 Provide trap at base of risers greater than 1800 mm high and at each 6000 mm thereafter.
	.3 Provide inverted deep trap at top of risers.
	.4 Provide double risers for compressors having capacity modulation.
	.1 Large riser: install traps as specified above.
	.2 Small riser: size for 5.1 m/s at minimum load. Connect upstream of traps on large riser.




	3.5 Pressure and Leak Testing
	.1 Close valves on factory charged equipment and other equipment not designed for test pressures.
	.2 Leak test to CSA B52 before evacuation to 2MPa and 1MPa on high and low sides respectively.
	.3 Test Procedure: Build pressure up to 35 kPa using nitrogen leave for 8 hours.

	3.6 field quality control
	.1 Site Tests/Inspection
	.1 Close service valves on factory charged equipment.

	.2 Ambient temperatures to be at least 13 degrees C for at least 12 hours before and during dehydration.
	.3 Use copper lines for largest practical size to reduce evacuation time.
	.4 Use two-stage vacuum pump with gas ballast on 2nd stage capable of pulling 5 Pa absolute and filled with dehydrated oil.
	.5 Measure system pressure with vacuum gauge.  Take readings with valve between vacuum pump and system closed.
	.6 Triple evacuate system components containing gases other than correct refrigerant or having lost holding charge as follows:
	.1 Twice to 14 Pa absolute and hold for 4 h.
	.2 Break vacuum with refrigerant to 14 KPa.
	.3 Final to 5 Pa absolute and hold for at least 12 h.
	.4 Isolate pump from system, record vacuum and time readings until stabilization of vacuum.
	.5 Submit test results to Owner’s Representative.

	.7 Charging:
	.1 Charge system through filter-drier and charging valve on high side.  Low side charging not permitted.
	.2 With compressors off, charge only amount necessary for proper operation of system.  If system pressures equalize before system in fully charged, close charging valve and start up.  With unit operating, add remainder of charge to system.
	.3 Re-purge charging line if refrigerant container is changed during charging process.

	.8 Checks:
	.1 Make checks and measurements as per manufacturer’s operation and maintenance instructions.
	.2 Record and report measurements to Owner’s Representative.

	.9 Manufacturer’s Field Services:
	.1 Have manufacturer of products, supplied under this Section, review work involved in the handling, installation/application, protection and cleaning, of its products and submit written reports, in acceptable format, to verify compliance of work with...
	.2 Provide manufacturer’s field services consisting of product use recommendations and periodic site visits for inspection of product installation in accordance with  manufacturer’s instructions.
	.3 Schedule site visits, to review work , at stages listed:
	.1 After delivery and storage of products, and when preparatory work, or other work, on which the work of this Section depends, is complete but before installation begins.
	.2 Twice during progress of work at 25% and 60% complete.
	.3 Upon completion of the work, after cleaning is carried out.

	.4 Obtain reports, within three (3) working days of review, and submit, immediately, to Owner’s Representative.


	3.7 demonstration
	.1 Instructions:
	.1 Post instructions in frame with glass cover in accordance with Section 01 78 00 – Closeout Submittals and CSA B52.
	.1 Perform cleaning operations as specified in Division 01 and in accordance with manufacturer’s recommendations.
	.2 On completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.





	233113.01
	Part 1 General
	1.1 summary
	.1 Section includes:
	.1 Materials and installation of low-pressure metallic ductwork, joints and accessories.


	1.2 Related Sections
	.1 Section 01 33 00 – Submittal Procedures.
	.2 Section 01 35 28 – Health and Safety Requirements
	.3 Section 07 84 00 – Firestopping
	.4 Section 23 05 29 – Hangers and Supports for HVAC Piping and Equipment.

	1.3 References
	.1 American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. (ASHRAE).
	.2 American Society for Testing and Materials International, (ASTM).
	.1 ASTM A 480/A480M, Standard Specification for General Requirements for Flat-Rolled Stainless and Heat-Resisting Steel Plate, Sheet and Strip.
	.2 ASTM A635/A635M, Standard Specification for Steel, Sheet and Strip, Heavy-Thickness Coils, Hot-Rolled, Alloy, Carbon, Structural, High-Strength Low-Alloy, and High-Strength Low-Alloy with Improved Formability, General Requirements for.
	.3 ASTM A 653/A653M, Standard Specification for Steel Sheet, Zinc Coated (Galvanized) or Zinc-Iron Alloy Coated (Galvannealed) by the Hot-Dip Process.

	.3 Department of Justice Canada (Jus).
	.1 Canadian Environmental Protection Act (CEPA).

	.4 Health Canada/Workplace Hazardous Materials Information System (WHMIS).
	.1 Material Safety Data Sheets (MSDS).

	.5 National Fire Protection Association (NFPA).
	.1 NFPA 90A, Standard for the Installation of Air-Conditioning and Ventilating Systems.
	.2 NFPA 90B, Standard for the Installation of Warm Air Heating and Air-Conditioning Systems.
	.3 NFPA 96, Standard for Ventilation Control and Fire Protection of Commercial Cooking Operations.  


	.6 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA).
	.1 SMACNA HVAC Duct Construction Standards - Metal and Flexible.
	.2 SMACNA HVAC Air Duct Leakage Test Manual.
	.3 IAQ Guideline for Occupied Buildings Under Construction, 1st Edition.

	.7 Transport Canada (TC).
	.1 Transportation of Dangerous Goods Act (TDGA).


	1.4 submittals
	.1 Submit shop drawings and product data in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data: submit WHMIS MSDS - Material Safety Data for the following:
	.1 Sealants.
	.2 Tape.
	.3 Proprietary Joints.


	1.5 quality assurance
	.1 Certification of Ratings:
	.1 Catalogue or published ratings shall be those obtained from tests carried out by manufacturer or independent testing agency signifying adherence to codes and standards.

	.2 Health and Safety:
	.1 Do construction occupational health and safety in accordance with Section 01 35 28 - Health and Safety Requirements.
	.2 During construction meet or exceed the requirements of SMACNA IAQ Guideline for Occupied Buildings under Construction.

	.3 Installers to be certified to journeyperson level in sheet metal work.

	1.6 delivery, storage and handling
	.1 Protect on site stored or installed absorptive material from moisture damage.
	.2 Waste Management and Disposal:
	.1 Separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
	.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
	.3 Collect and separate for disposal, paper, plastic, polystyrene, corrugated cardboard, packaging material in appropriate on-site bins for recycling in accordance with Waste Management Plan.
	.4 Separate for reuse and recycling and place in designated containers steel, metal, plastic waste in accordance with Waste Management Plan.
	.5 Place materials defined as hazardous or toxic in designated containers.
	.6 Handle and dispose of hazardous materials in accordance with CEPA, TDGA, Regional and Municipal regulations.
	.7 Fold up metal and plastic banding, flatten and place in designated area for recycling.



	Part 2 Products
	2.1 Seal Classification
	.1 Classification as follows:
	.2 Seal classification:
	.1 Class A: longitudinal seams, transverse joints, duct wall penetrations and connections made airtight with sealant and tape.
	.2 Class B: longitudinal seams, transverse joints and connections made airtight with sealant tape or combination thereof.
	.3 Class C: transverse joints and connections made air tight with gaskets, sealant tape or combination thereof. Longitudinal seams unsealed.


	2.2 Sealant
	.1 Sealant: oil resistant, polymer type flame resistant duct sealant. Temperature range of minus 30 C to plus 93 C.

	2.3 Tape
	.1 Tape: polyvinyl treated, open weave fiberglass tape, 50 mm wide.

	2.4 Duct Leakage
	.1 In accordance with SMACNA HVAC Duct Leakage Test Manual.

	2.5 Fittings
	.1 Fabrication: to SMACNA.
	.2 Radiused elbows:
	.1 Rectangular: Centreline radius: 1.5 times width of duct.
	.2 Round: smooth radius or five piece. Centreline radius: 1.5 times diameter.

	.3 Mitred elbows, rectangular:
	.1 To 400 mm: with single thickness turning vanes.
	.2 Over 400 mm: with double thickness turning vanes.

	.4 Branches:
	.1 Rectangular main and branch: with radius on branch 1.5 times width of duct or 450 entry on branch.
	.2 Round main and branch: enter main duct at 450 with conical connection.
	.3 Provide volume control damper in branch duct near connection to main duct.
	.4 Main duct branches: with volume control damper.

	.5 Transitions:
	.1 Diverging: 200 maximum included angle.
	.2 Converging: 300 maximum included angle.

	.6 Offsets:
	.1 Full short radiused elbows as indicated.

	.7 Obstruction deflectors: maintain full cross-sectional area. Maximum included angles: as for transitions.

	2.6 Firestopping
	.1 Retaining angles around duct, on both sides of fire separation in accordance with Section 07 84 00 – Firestopping.
	.2 Firestopping material and installation must not distort duct.

	2.7 Galvanized Steel
	.1 Lock forming quality: to ASTM A653, G90 zinc coating.
	.2 Thickness, fabrication and reinforcement: to SMACNA.
	.3 Joints: to SMACNA or proprietary manufactured duct joint. Proprietary manufactured flanged duct joint to be considered to be a class A seal.

	2.8 Hangers and Supports
	.1 Strap hangers: of same material as duct but next sheet metal thickness heavier than duct. Maximum size duct supported by strap hanger: 500 mm.
	.2 Hanger configuration: to SMACNA.
	.3 Hangers:  galvanized steel angle with black steel rods to ASHRAE or SMACNA following table:
	.4 Upper hanger attachments:
	.1 For concrete: manufactured concrete inserts.
	.1 Acceptable Product: Myatt, Grinnell, Hunt.

	.2 For steel joist: manufactured joist clamp steel plate washer.
	.1 Acceptable Product: Myatt, Grinnell, Hunt.

	.3 For steel beams: manufactured beam clamps:
	.1 Acceptable Product: Myatt, Grinnell, Hunt.




	Part 3 Execution
	3.1 General
	.1 Do work in accordance with NFPA 90A, NFPA 90B, and  SMACNA.
	.2 Do not break continuity of insulation vapour barrier with hangers or rods. Insulate strap hangers 100 mm beyond insulated duct.
	.3 Support risers in accordance with SMACNA.
	.4 Install breakaway joints in ductwork on sides of fire separation. Do not place fire stopping material in expansion space between damper sleeve and fire partition.
	.5 Install proprietary manufactured flanged duct joints in accordance with manufacturer's instructions.
	.6  Manufacture duct in lengths and diameter to accommodate installation of acoustic duct lining.

	3.2 Hangers
	.1 Strap hangers: install in accordance with SMACNA.
	.2 Angle hangers: complete with locking nuts and washers.
	.3 Hanger spacing: in accordance with  SMACNA or as follows:

	3.3 Watertight Duct
	.1 Provide watertight duct for:
	.1 Fresh air intake.
	.2 Minimum 3000 mm from duct mounted humidifier in all directions.
	.3 As indicated.

	.2 Form bottom of horizontal duct without longitudinal seams. Solder or weld joints of bottom and side sheets. Seal other joints with duct sealer.
	.3 Slope horizontal branch ductwork down towards fume hoods served. Slope header ducts down toward risers.
	.4 Fit base of riser with 150 mm deep drain sump and NPS 1 ½  drain connected, with deep seal trap and valve and discharging to open funnel drain or service sink or as approved by Owner’s Representative.

	3.4 Sealing and Taping
	.1 Apply sealant to outside of joint to manufacturer's recommendations.
	.2 Bed tape in sealant and recoat with minimum of one coat of sealant to manufacturers recommendations. Sealant and tape to be applied to full perimeter of duct.

	3.5 Leakage Tests/COMMISSIOONING
	.1 Refer to Section 23 05 94 - Pressure Testing of Ducted Air Systems.
	.2 In accordance with SMACNA HVAC Duct Leakage Test Manual.
	.3 Do leakage tests in sections.
	.4 Make trial leakage tests as instructed to demonstrate workmanship.
	.5 Install no additional ductwork until trial test has been passed.
	.6 Test section minimum of 30 m long with not less then three branch takeoffs and two 90º elbows.
	.7 Complete test before insulation or concealment.



	233300
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:
	.1 Materials and installation for duct accessories including flexible connections, access doors, vanes and collars.


	1.2 Related Sections
	.1 Section 01 33 00 – Submittal Procedures.
	.2 Section 01 35 28 – Health and Safety Requirements.
	.3 Section 01 78 00 – Closeout Submittals.

	1.3 REFERENCES
	.1 Health Canada/Workplace Hazardous Materials Information System (WHMIS).
	.1 Material Safety Data Sheets (MSDS).

	.2 Sheet Metal and Air Conditioning Contractors’ National Association (SMACNA).
	.1 SMACNA – HVAC Duct Construction Standards – Metal and Flexible.


	1.4 SUBMITTALS
	.1 Submittals in accordance with Section 01 33 00 – Submittal Procedures.
	.2 Product Data:
	.1 Submit manufacturer’s printed product literature, specifications and data sheet.  Indicate the following:
	.1 Flexible connections
	.2 Duct access doors.
	.3 Turning vanes.
	.4 Instrument test ports.

	.2 Submit WHMIS MSDS in accordance with Section 02 62 00.01 – Hazardous Materials.  Indicate VOC’s for adhesive and solvents during application and curing.

	.3 Test Reports: submit certified test reports from approved independent testing laboratories indicating compliance with specifications for specified performance characteristics and physical properties.
	.1 Certification of ratings: catalogue or published ratings to be those obtained from tests carried out by manufacturer or independent testing agency signifying adherence to codes and standards.

	.4 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.5 Instructions: submit manufacturer’s installation instructions.
	.6 Manufacturer’s Field Reports: manufacturer’s field reports specified.
	.7 Closeout Submittals: submit maintenance and engineering data for incorporation into manual specified in Section 01 78 00 – Closeout Submittals.

	1.5 QUALITY ASSURANCE
	.1 Pre-Installation Meetings:
	.1 Convene pre-installation meeting one week prior to beginning work of this Section and on-site installations.
	.1 Verify project requirements.
	.2 Review installation and substrate conditions.
	.3 Co-ordination with other building subtrades.
	.4 Review manufacturer’s installation instructions and warranty requirements.

	.2 Health and Safety:
	.1 Do construction occupational health and safety in accordance with Section 01 35 28 – Health and Safety Requirements.



	1.6 DELIVERY, STORAGE AND HANDLING
	.1 Waste Management and Disposal:
	.1 Separate waste materials for reuse and recycling in accordance with Division 01.
	.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
	.3 Collect and separate for disposal paper, plastic, polystyrene, and corrugated cardboard, packaging material in appropriate on-site bins for recycling in accordance with Waste Management Plan (WMP).
	.4 Separate for reuse and recycling and place in designated containers steel, metal, and plastic waste in accordance with Waste Management Plan (WMP).
	.5 Divert unused metal materials from landfill to metal recycling facility as approved by Owner’s Representative.



	Part 2 Products
	2.1 General
	.1 Manufacture in accordance with SMACNA - HVAC Duct Construction Standards.

	2.2 Flexible Connections
	.1 Frame: galvanized sheet metal frame 0.66 mm thick with fabric clenched by means of double locked seams.
	.2 Material:
	.1 Fire resistant, self extinguishing, neoprene coated glass fabric, temperature rated at minus 400C to plus 900C, density of 1.3 kg/m2.


	2.3 Access Doors in Ducts
	.1 Non-insulated ducts: sandwich construction of same material as duct, one sheet metal thickness heavier, minimum 0.6 mm thick complete with sheet metal angle frame.
	.2 Insulated ducts: sandwich construction of same material as duct, one sheet metal thickness heavier, minimum 0.6 mm thick complete with sheet metal angle frame and 25 mm thick rigid glass fibre insulation.
	.3 Gaskets: neoprene.
	.4 Hardware:
	.1 Hold open devices.
	.2 300 x 300 mm glass viewing panels.
	.3 Up to 300 x 300 mm: two sash locks complete with safety chain.
	.4 301 to 450 mm: four sash locks complete with safety chain.
	.5 451 to 1000 mm: piano hinge and minimum two sash locks.
	.6 Doors over 1000 mm: piano hinge and two handles operable from both sides.
	.1 Hold open devices.
	.2 300 X 300 mm glass viewing panels.



	2.4 Turning Vanes
	.1 Factory or shop fabricated double thickness with trailing edge, to recommendations of SMACNA and as indicated.

	2.5 Instrument Test PORTS
	.1  1.6 mm thick steel zinc plated after manufacture.
	.2 Cam lock handles with neoprene expansion plug and handle chain.
	.3 28 mm minimum inside diameter. Length to suit insulation thickness.
	.4 Neoprene mounting gasket.

	2.6 Spin-In Collars
	.1 Conical galvanized sheet metal spin-in collars with lockable butterfly damper.
	.2 Sheet metal thickness to co-responding round duct standards.


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

	3.2 Installation
	.1 Flexible connections:
	.1 Install in following locations:
	.1 Inlets and outlets to supply air units and fans.
	.2 Inlets and outlets of exhaust and return air fans.
	.3 As indicated.

	.2 Length of connection: 100 mm.
	.3 Minimum distance between metal parts when system in operation: 75 mm.
	.4 Install in accordance with recommendations of SMACNA.
	.5 When fan is running:
	.1 Ducting on sides of flexible connection to be in alignment.
	.2 Ensure slack material in flexible connection.


	.2 Access doors and viewing panels:
	.1 Size:
	.1 600 x 600 mm for person size entry.
	.2 450 x 450 mm for servicing entry.
	.3 300 x 300 mm for viewing.
	.4 As indicated.

	.2 Locations:
	.1 Fire and smoke dampers.
	.2 Control dampers.
	.3 Devices requiring maintenance.
	.4 Required by code.
	.5 Reheat coils.
	.6 Elsewhere as indicated.


	.3 Instrument test ports.
	.1 General:
	.1 Install in accordance with recommendations of SMACNA and in accordance with manufacturer's instructions.

	.2 Locate to permit easy manipulation of instruments.
	.3 Install insulation port extensions as required.
	.4 Locations.
	.1 For traverse readings:
	.1 Ducted inlets to roof and wall exhausters.
	.2 Inlets and outlets of other fan systems.
	.3 Main and sub-main ducts.
	.4 And as indicated.

	.2 For temperature readings:
	.1 At outside air intakes.
	.2 In mixed air applications in locations as approved by Owner’s Representative.
	.3 At inlet and outlet of coils.
	.4 Downstream of junctions of two converging air streams of different temperatures.
	.5 And as indicated.



	.4 Turning vanes:
	.1 Install in accordance with recommendations of SMACNA and as indicated.


	3.3 FIELD QUALITY CONTROL
	.1 Manufacturer’s Field Services:
	.1 Have manufacturer’s representative of products, supplied under this Section, review Work involved in the handling, installation/application, protection and cleaning, of its products and submit written reports, in acceptable format, to verify compli...
	.2 Manufacturer’s Field Services: provide manufacturer’s field services consisting of product use recommendations and periodic site visits for inspection of product installation in accordance with manufacturer’s instructions.
	.3 Schedule site visits, to review Work, at stages listed:
	.1 After delivery and storage of products, and when preparatory Work, or other Work, on which the Work of this Section depends, is complete but before installation begins.
	.2 Twice during progress of Work at 25% and 60% complete.
	.3 Upon completion of the Work, after cleaning is carried out.

	.4 Obtain reports, within three (3) working days of review, and submit, immediately, to Owner’s Representative.


	3.4 CLEANING
	.1 Perform cleaning operations as specified in Section 01 74 11 – Cleaning and in accordance with Manufacturer’s recommendations.
	.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.



	233314
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:
	.1 Balancing dampers for mechanical forced air ventilation and air conditioning systems.


	1.2 Related Sections:
	.1 Section 01 33 00 – Submittal Procedures.
	.2 Section 01 35 28 – Health and Safety Requirements.
	.3 Section 01 78 00 – Closeout Submittals.

	1.3 REFERENCES
	.1 Sheet Metal and Air Conditioning National Association (SMACNA)
	.1 SMACNA HVAC Duct Construction Standards, Metal and Flexible.

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

	1.4 SUBMITTALS
	.1 Product Data:
	.1 Submit manufacturer’s printed product literature, specifications in accordance with Section 01 33 00 – Submittal Procedures.  Include product characteristics, performance criteria, and limitations.
	.1 Indicate the following:
	.1 Specifications.


	.2 Quality assurance submittals: submit following in accordance with Section 01 33 00 – Submittal Procedures.
	.1 Certificates: Submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.2 Instructions: Submit manufacturer’s installation instructions.



	1.5 QUALITY ASSURANCE
	.1 Health and Safety Requirements:
	.1 Do construction occupational health and safety in accordance with Section 01 35 28 – Health and Safety Requirements.


	1.6 DELIVERY, STORAGE, AND HANDLING
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle in accordance with Division 01.

	.2 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse and recycling in accordance with Division 01.



	Part 2 Products
	2.1 General
	.1 Manufacture to SMACNA standards.

	2.2 Single Blade Dampers
	.1 Fabricate from same material as duct, 0.8 mm up to 450 mm wide, 1.6 mm maximum up to 1200 mm wide, V-groove stiffened.
	.2 Size and configuration to recommendations of SMACNA, except maximum height 100 mm.
	.3 Locking quadrant with shaft extension to accommodate insulation thickness.
	.4 Inside and outside nylon or bronze end bearings.
	.5 Channel frame of same material as adjacent duct, complete with angle stop.

	2.3 Multi-Bladed Dampers
	.1 Factory manufactured of material compatible with duct.
	.2 Opposed blade: configuration, metal thickness and construction to recommendations of SMACNA.
	.3 Maximum blade height: 100 mm.
	.4 Bearings: pin in bronze bushings or self-lubricating nylon.
	.5 Linkage: shaft extension with locking quadrant.
	.6 Channel frame of same material as adjacent duct, complete with angle stop.
	.7 Maximum leakage: 2 % at 500 Pa.


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

	3.2 Installation
	.1 Install where indicated.
	.2 Install in accordance with recommendations of SMACNA and in accordance with manufacturer's instructions.
	.3 For supply, return and exhaust systems, locate balancing dampers in each branch duct.
	.4 Runouts to registers and diffusers: located as close as possible to main ducts.
	.5 All dampers to be vibration free.
	.6 Ensure damper operators are observable and accessible.

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



	233315
	Part 1 General
	1.1 summary
	.1 Section Includes:
	.1 Operating dampers for mechanical forced air ventilation and air conditioning systems.


	1.2 Related Sections
	.1 Section 01 33 00 – Submittal Procedures.
	.2 Section 01 35 28 – Health and Safety Requirements.
	.3 Section 01 78 00 – Closeout Submittals.

	1.3 References
	.1 American Society for Testing and Materials International (ASTM)
	.1 ASTM A 653/A653M-04a, Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by Hot-Dip Process.


	1.4 submittals
	.1 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and datasheet in accordance with Section 01 33 00 - Submittal Procedures. Include product characteristics, performance criteria, and limitations.
	.2 Indicate the following:
	.1 Performance data.
	.2 Specifications


	.2 Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal Procedures.
	.1 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.2 Instructions: submit manufacturer's installation instructions.

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


	1.5 quality assurance
	.1 Health and Safety Requirements:  Do construction occupational health and safety in accordance with Section 01 35 28 - Health and Safety Requirements.
	.2 Certificates:
	.1 Catalogue or published ratings those obtained from tests carried out by manufacturer or those ordered by manufacturer from independent testing agency.


	1.6 delivery, storage, and handling
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle in accordance with manufacturer's written instructions and Section 01 61 00 - Common Product Requirements.
	.2 Deliver, store and handle materials in accordance with manufacturer’s written instructions.

	.2 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.



	Part 2 Products
	2.1 Multi-Leaf Dampers
	.1 Opposed or parallel blade type as indicated.
	.2 Structurally formed steel or extruded aluminum, interlocking blades, complete with extruded vinyl seals, spring stainless steel side seals, structurally formed and welded galvanized steel or extruded aluminum frame.
	.3 Pressure fit self-lubricated bronze bearings.
	.4 Linkage: plated steel tie rods, brass pivots and plated steel brackets, complete with plated steel control rod.
	.5 Operator: to Section 25 30 02 – EMCS:  Field Control Devices.
	.6 Performance:
	.1 Leakage: in closed position to be less than 2% of rated air flow at 500 Pa differential across damper.
	.2 Pressure drop: at full open position to be less than 25 Pa differential across damper at 10  m/s.

	.7 Insulated aluminum dampers:
	.1 Frames: insulated with extruded polystyrene foam with RSI factor of 5.0.
	.2 Blades: constructed from aluminum extrusions with internal hollows insulated with polyurethane or polystyrene foam, RSI factor of 5.0.


	2.2 Disc Type Dampers
	.1 Frame: insulated brake formed, welded, 1.6 mm thick, galvanized steel to ASTM A 653M.
	.2 Disc: insulated spin formed, 1.6 mm thick, galvanized steel to ASTM A 653M.
	.3 Gasket: extruded neoprene, field replaceable, with 10 year warranty.
	.4 Bearings: roller self lubricated and sealed.
	.5 Operator: compatible with damper, linear stroke operator, spring loaded actuator, zinc-aluminum foundry alloy casting cam follower.
	.6 Performance:
	.1 Leakage: in closed position to be less than 2 % of rated air flow at 500 Pa pressure differential across damper.
	.2 Pressure drop: at full open position to be less than 25 Pa differential across damper at 10 m/s.


	2.3 Back Draft Dampers
	.1  Automatic gravity operated, multi leaf, aluminum or steel construction with nylon bearings, centre pivoted, spring assisted or counterweighted.

	2.4 Relief Dampers
	.1 Automatic multi-leaf steel or aluminum dampers with ball bearing centre pivoted and counter-weights set to open as indicated.


	Part 3 Execution
	3.1 Installation
	.1 Install where indicated.
	.2 Install in accordance with recommendations of SMACNA and manufacturer's instructions.
	.3 Seal multiple damper modules with silicon sealant.
	.4 Install access door adjacent to each damper. See Section 23 33 00 – Air Duct Accessories.
	.5 Ensure dampers are observable and accessible.

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



	233316
	Part 1 General
	1.1 summary
	.1 Section Includes:
	.1 Fire and smoke dampers, and fire stop flaps.


	1.2 RELATED SECTIONS
	.1 Division 01.
	.2 Section 23 31 13.01 – Metal Ducts – Low Pressure to 500 Pa.

	1.3 References
	.1 American National Standards Institute/National Fire Protection Association (ANSI/NFPA)
	.1 ANSI/NFPA 90A, Standard for the Installation of Air Conditioning and Ventilating Systems.

	.2 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
	.1 Material Safety Data Sheets (MSDS).

	.3 Underwriters Laboratories of Canada (ULC)
	.1 CAN4-S112, Fire Test of Fire Damper Assemblies.
	.2 CAN4-S112.2, Standard Method of Fire Test of Ceiling Firestop Flap Assemblies.
	.3 ULC-S505, Fusible Links for Fire Protection Service.


	1.4 submittals
	.1 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and datasheet in accordance with Section 01 33 00 - Submittal Procedures. Include product characteristics, performance criteria, and limitations.
	.1 Submit two copies of Workplace Hazardous Materials Information System (WHMIS) Material Safety Data Sheets (MSDS) in accordance with Section 01 33 00 - Submittal Procedures.

	.2 Indicate the following:
	.1 Fire dampers.
	.2 Smoke dampers.
	.3 Fire stop flaps.
	.4 Operators.
	.5 Fusible links.
	.6 Design details of break-away joints.


	.2 Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal Procedures.
	.1 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.2 Instructions: submit manufacturer's installation instructions.

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


	1.5 quality assurance
	.1 Health and Safety Requirements: do construction occupational health and safety in accordance with Section 01 35 29.06 - Health and Safety Requirements.
	.2 Certificates:
	.1 Catalogue or published ratings those obtained from tests carried out by manufacturer or those ordered by manufacturer from independent testing agency signifying adherence to codes and standards.


	1.6 maintenance
	.1 Extra Materials:
	.1 Provide maintenance materials in accordance with Section 01 78 00 – Closeout Submittals.
	.2 Provide the following:
	.1 6 fusible links of each type.



	1.7 delivery, storage, and handling
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle in accordance with Section 01 61 00 - Common Product Requirements.
	.2 Deliver, store and handle materials in accordance with manufacturer's written instructions.

	.2 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.



	Part 2 Products
	2.1 Fire Dampers
	.1 Fire dampers: arrangement Type B or C, blades out of air stream listed and bear label of ULC, meet requirements of provincial fire authority and ANSI/NFPA 90A. Fire damper assemblies to be fire tested in accordance with CAN4-S112. Minimum rating 1 ...
	.2 Mild steel, factory fabricated for fire rating requirement to maintain integrity of fire wall and/or fire separation.
	.3 Top hinged: offset, round or square; multi-blade hinged or interlocking type; roll door type; or guillotine type; sized to maintain full duct cross section.
	.4 Fusible link actuated, weighted to close and lock in closed position when released or having negator-spring-closing operator for multi-leaf type or roll door type in horizontal position with vertical air flow.
	.5 Retaining angle iron frame, 40 x 40 x 3 mm, on full perimeter of fire damper, on both sides of fire separation being pierced.
	.6 Equip fire dampers with steel sleeve or frame installed to prevent disruption of ductwork or impair damper operation.
	.7 Equip sleeves or frames with perimeter mounting angles attached on both sides of wall or floor opening. Construct ductwork in fire-rated floor-ceiling or roof-ceiling assembly systems with air ducts that pierce ceiling to conform with ULC.
	.8 Design and construct dampers to not reduce duct or air transfer opening cross-sectional area.
	.9 Dampers shall be installed so that the centerline of the damper depth or thickness is located in the centerline of the wall, partition or floor slab depth or thickness.
	.10 Unless otherwise indicated, the installation details given in SMACNA Fire, Smoke, and Radiation Damper Installation Guide for HVAC and in manufacturer's instructions for fire dampers shall be followed.

	2.2 Smoke Dampers
	.1 To be ULC or UL listed and labelled.
	.2 Normally closed reverse action smoke vent (S/D-RASV): folding blade type, opening by gravity upon detection of smoke, and/or from remote alarm signalling device actuated by an electro thermal link.  Two flexible stainless steel blade edge seals to ...
	.3 Normally open smoke/seal (S/D-SSSD): folding blade type, closing when actuated by means of electro thermal link and/or from remote alarm signalling device. Blade edge seals of flexible stainless steel shall provide required constant sealing pressur...
	.4 Motorized (S/D-M): folding blade type, normally open with power on. When power is interrupted damper shall close automatically. Both damper and damper operator shall be ULC listed and labelled.
	.5 Electro thermal link (S/D-ETL): dual responsive fusible link which melts when subjected to local heat of 74  C and from external electrical impulse of low power and short duration; ULC or UL listed and labelled.

	2.3 Combination Fire and Smoke Dampers
	.1 Damper: similar in all respects to smoke dampers specified above.
	.2 Combined actuator: electrical control system actuated from smoke sensor or smoke detection system and from fusible link.

	2.4 Fire Stop Flaps
	.1 To be ULC listed and labelled and fire tested in accordance with CAN4-S112.2.
	.2 Construct of minimum 1.5 mm thick sheet steel with 1.6 mm thick non-asbestos ULC listed insulation and corrosion-resistant pins and hinges.
	.3 Flaps to be held open with fusible link conforming to ULC-S505 and close at 74  C.


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

	3.2 Installation
	.1 Install in accordance with ANSI/NFPA 90A and in accordance with conditions of ULC listing.
	.2 Maintain integrity of fire separation.
	.3 After completion and prior to concealment obtain approvals of complete installation from authority having jurisdiction.
	.4 Install access door adjacent to each damper. See Section 23 33 00 – Air Duct Accessories.
	.5 Coordinate with installer of firestopping to Section 07 84 00 – Firestopping.
	.6 Ensure access doors/panels, fusible links, damper operators are easily observed and accessible.
	.7 Install break-away joints of approved design on each side of fire separation.

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

	3.4 COMMISSIONING
	.1 Commission in accordance with Section 01 91 13 – General Commissioning (Cx) Requirements.



	233713
	Part 1 General
	1.1 summary
	.1 Section includes:
	.1 Supply, return and exhaust grilles and registers, diffusers and linear grilles, for commercial and residential use.


	1.2 Related Sections
	.1 Section 01 33 00 - Submittal Procedures.
	.2 Section 01 78 00 - Closeout Submittals.

	1.3 REFERENCES
	.1 American Society of Heating Refrigerating and Air-Conditioning Engineers (ASHRAE).
	.1 ASHRAE 70, Method of Testing for Rating the Performance of Air Outlets and Inlets.


	1.4 system description
	.1 Performance requirements:
	.1 Catalogued or published ratings for manufactured items: obtained from tests carried out by manufacturer or those ordered by manufacturer from independent testing agency signifying adherence to codes and standards.


	1.5 submittals
	.1 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and datasheet in accordance with Section 01 33 00 - Submittal Procedures. Include product characteristics, performance criteria, and limitations.
	.1 Indicate following:
	.1 Capacity
	.2 Throw and terminal velocity
	.3 Noise criteria
	.4 Pressure drop
	.5 Neck velocity



	.2 Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal Procedures.
	.1 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.2 Instructions: submit manufacturer's installation instructions.


	1.6 QUALITY ASSURANCE
	.1 Health and Safety Requirements: do construction occupational health and safety in accordance with Section 01 35 28 - Health and Safety Requirements.

	1.7 DELIVERY, STORAGE, AND HANDLING
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle in accordance with Division 01.
	.2 Deliver, store and handle materials in accordance with manufacturer's written instructions.

	.2 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse and recycling in accordance with Division 01.


	1.8 MAINTENANCE
	.1 Extra Materials:
	.1 Provide maintenance materials in accordance with Section 01 78 00 - Closeout Submittals.
	.2 Include:
	.1 Keys for volume control adjustment
	.2 Keys for air flow pattern adjustment.




	Part 2 Products
	2.1 General
	.1 To meet capacity, pressure drop, terminal velocity, throw, noise level, neck velocity.
	.2 Frames:
	.1 Full perimeter gaskets.
	.2 Plaster frames where set into plaster or gypsum board.
	.3 Concealed fasteners.

	.3 Concealed manual volume control damper operators as indicated.
	.4 Colour: standard or as directed by Owner’s Representative.
	.5 Acceptable Product: E. H. Price, Titus, Nailor, Carnes, Airvector, Anemostat, Kruger, Kruegen.

	2.2 Manufactured Units
	.1 Grilles, registers and diffusers of same generic type to be product of one manufacturer.

	2.3 Supply Grilles and Registers
	.1 See Schedule.

	2.4 Return and Exhaust Grilles and Registers
	.1 See Schedule.

	2.5 Diffusers
	.1 See Schedule.

	2.6 Linear Grilles
	.1 See Schedule.


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

	3.2 Installation
	.1 Install in accordance with manufacturers instructions.
	.2 Install with flat head stainless steel or cadmium plated screws in countersunk holes where fastenings are visible.
	.3 Bolt grilles, registers and diffusers, in place, in gymnasium and similar game rooms.
	.4 Provide concealed safety chain on each grille, register and diffuser in gymnasium and similar game rooms and elsewhere.

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



	235501
	Part 1 General
	1.1 summary
	.1 Section Includes:
	.1 Materials and application of electric duct heaters.


	1.2 Related Sections
	.1 Section 01 33 00 – Submittal Procedures.
	.2 Section 01 35 28 – Health and Safety Requirements
	.3 Section 26 05 00 – Common Work Results - Electrical.

	1.3 references
	.1 Canadian Standards Association (CSA International)
	.1 CSA C22.2 No. 46, Electric Air-Heaters.

	.2 Department of Justice Canada (Jus.)
	.1 Canadian Environmental Protection Act (CEPA)

	.3 Transport Canada (TC)
	.1 Transportation of Dangerous Goods Act (TDGA)


	1.4 submittals
	.1 Make submittals in accordance with Section 01 33 00 – Submittal Procedures.
	.2 Submit product data and include:
	.1 Element support details.
	.2 Heater:  total kW rating, voltage, phase.
	.3 Number of stages.
	.4 Rating of stage:  rating, voltage, phase.
	.5 Heater element watt/density and maximum sheath temperature.
	.6 Maximum discharge temperature.
	.7 Physical size.
	.8 Unit support.
	.9 Performance limitations.
	.10 Clearance from combustible materials.
	.11 Internal components wiring diagrams.
	.12 Minimum operating airflow.
	.13 Pressure drop, operating and minimum airflow.


	1.5 quality assurance
	.1 Health and Safety:
	.1 Do construction occupational health and safety in accordance with Section 01 35 29.06 - Health and Safety Requirements.


	1.6 delivery, storage, and handling
	.1 Waste Management and Disposal:
	.1 Separate waste materials for reuse and recycling in accordance with Division 01.
	.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
	.3 Collect and separate for disposal, paper, plastic, polystyrene, corrugated cardboard, packaging material in appropriate on-site bins for recycling in accordance with Waste Management Plan.
	.4 Place materials defined as hazardous or toxic in designated containers in accordance with Division 01.
	.5 Handle and dispose of hazardous materials in accordance with CEPA, TDGA, Regional and Municipal regulations.
	.6 Ensure emptied containers are sealed and stored safely.
	.7 Fold up metal and plastic banding, flatten and place in designated area for recycling.



	Part 2 Products
	2.1 Duct Heaters
	.1 Duct heaters: flange type or insert type.
	.2 To carry CSA Approval.
	.3 Elements:
	.1 Open coil elements of nickel-chrome resistance wire.
	.2 Coils machine crimped into stainless steel terminals extending at least 25mm into the air stream.
	.3 All terminal hardware shall be stainless steel.
	.4 Coils shall be supported by ceramic bushings staked into the supporting brackets.

	.4 Frames:  Heater frames and boxes shall be corrosion resistant steel.
	.5 Terminal  box:
	.1 NEMA 1 general purpose enclosure.
	.2 Hinged, latching cover.
	.3 Multiple concentric knockouts to accept field wiring.
	.4 Terminal blocks to accommodate field wiring.
	.5 All internal wiring to be complete with 105ºC rated insulation.

	.6 Ratings:
	.1 Heaters to be rated for voltage, phase, and KW capacity as indicated in schedule on drawings.
	.2 All three phase heaters to have equal, balanced, three phase stages.
	.3 Supply heaters with size and quantity of fixed and proportional heating stages as indicated in schedule.

	.7 Controls:
	.1 Factory mounted and wired in control box. Use terminal blocks for power and control wiring.
	.2 Controls to include:
	.1 Magnetic contactors.
	.2 Fixed differential pressure switch.
	.3 Manual and automatic reset high limit.
	.4 Control transformers.
	.5 Solid state relays.
	.6 Door interlocked disconnect switch (non-fused).
	.7 HRC load fuses.
	.8 Electronic hybrid step controller.
	.9 Heater to be controlled by 0 – 10 VDC or 4-20mA remote control signal from the building automation system supplied and installed by the EMCS Contractor.

	.3 Performance: see schedule.
	.4 Provide heater complete with protective screens on inlet/outlet.
	.5 Acceptable Product: Thermolec, Neptronic.



	Part 3 Execution
	3.1 Installation
	.1 Make power and control connections in accordance with CSA C22.2 No.46.  Install in accordance with manufacturer’s instructions.

	3.2 COMMISSIONING
	.1 Perform tests in accordance with Division 01 and Section 26 05 00 – Common Work Results – Electrical.



	237311
	Part 1 General
	1.1 RELATED SECTIONS
	.1 Section 01 33 00 – Submittal Procedures.
	.2 Section 01 78 00 – Closeout Submittals.
	.3 Section 23 33 00 – Air Duct Accessories.
	.4 Section 23 33 15 – Dampers - Operating.

	1.2 REFERENCES
	.1 American National Standards Institute/Air-Conditioning and Refrigeration Institute (ANSI/ARI)
	.1 ANSI/ARI 430, Central Station Air Handling Units.

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

	.3 Canadian Standards Association (CSA)
	.1 CSA B52  Mechanical Refrigeration Code.

	.4 Sheet Metal and Air-Conditioning Contractors' National Association (SMACNA).
	.5 American Bearing Manufacturer’s Association (ABMA)
	.1 ANSI/ABMA 9 Load Ratings and Fatique Life for Ball Bearings
	.2 ANSI/ABMA 11 Load Ratings and Fatique Life for Roller Bearings.

	.6 Air Movement and Control Association (AMCA)
	.1 AMCA 210, Laboratory Method of Testing Fans for Aerodynamic Performance Rating (ASHRAE)
	.2 AMCA 300 Reverberaut Room Method for Sound Testing of Fans.

	.7 American Society of Heating Refrigeration and Air-Conditioning Engineers (ASHRAE).
	.1 ASHRAE 68, Laboratory Method of Testing to Determine the Sound Power in a Duct.
	.2 ANSI/ASHRAE 90.1, (I-P) Energy Standard for Buildings Except Low-Rise Residential Buildings.
	.3 ANSI/ASHRAE 52.2, Method of Testing General Ventilation Air-Cleaning Devices for Removal Efficiency by Particle Size.

	.8 National Electrical Manufacturer’s Association (NEMA)
	.1 NEMA MG1 Motors and Generators
	.2 NEMA ICS 7-1 Safety Standards for Construction and Guide for Selection, Installation and Operation of Adjustable Speed Drive Systems.

	.9 Provincial Boiler, Pressure Vessel and Compressed Gas Regulations.

	1.3 SHOP DRAWINGS AND PRODUCT DATA
	.1 Submit shop drawings and product data in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Indicate following: fan, fan curves showing point of operation, motor drive, bearings, filters, mixing box, dampers, VAV, coil, include performance data.

	1.4 CLOSEOUT SUBMITTALS
	.1 Provide operation and maintenance data for incorporation into manual specified in Section 01 78 00 - Closeout Submittals.
	.2 Include following: fan, bearings, motor, damper, VAV control, air volume, total cooling, sensible cooling, EDB,EWB, OAT.

	1.5 Waste management and disposal
	.1 Separate and recycle waste materials in accordance with Division 01 and with the Waste Reduction Workplan.
	.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.  Collect and separate for disposal paper, plastic, polystyrene, corrugated cardboard, packaging material in appropriate on-site bins for recycling in accordanc...
	.3 Divert unused metal and wiring materials from landfill to metal recycling facility approved by Owner’s Representative.
	.4 Divert unused paint material from landfill to official hazardous material collections site approved by Owner’s Representative.
	.5 Do not dispose of unused paint materials into sewer systems, into lakes, streams, onto ground or in other locations where it will pose health or environmental hazard.

	1.6 EXTRA MATERIALS
	.1 Provide maintenance materials in accordance with Section 01 78 00 - Closeout Submittals.
	.2 Provide one spare set of filters.
	.3 Provide list of individual manufacturer's recommended spare parts for equipment such as bearings and seals, and addresses of suppliers, together with list of specialized tools necessary for adjusting, repairing or replacing, for placement into oper...
	.4 Spare filters: in addition to filters installed for start-up and commissioning.  Immediately prior to acceptance by Owner’s Representative, supply 1 complete set of filters for each filter unit or filter bank.


	Part 2 Products
	2.1 GENERAL
	.1 Factory assembled components to form units supplying air at designed conditions, as indicated.
	.2 Certify ratings: to ARI 430 with ARI seal.
	.3 Horizontal and vertical type, as indicated, having air tight modular components, consisting of casing, fan section with motor and drive,  filter section, dampers, bypass section, heating coil, cooling coil, humidifier, spray section, mixing box, bl...
	.4 Acceptable Product: York, McQuay, Trane, Carrier,  Sheldons, Engineered Air, Venmar.

	2.2 CASINGS
	.1 Galvanized or phosphate treated steel 1.6 mm thickness outer casing reinforced and braced for rigidity.
	.1 Walk-in access doors: provide access for maintenance of internal parts with wired glass 200 x 200 mm viewing port or 200mm diameter polycarbonate double porthole.
	.2 Paint steel parts, where not galvanized, with corrosion resistant paint to CGSB 1.181.
	.3 Finish structural framed units, inside and out, with rust resistant enamel to Section 09 91 13  – Exterior Painting.

	.2 Line entire casing with minimum 1 mm thick, solid galvanized, steel liner.

	2.3 DRAIN PANS
	.1 Construction: stainless steel, plastic or FRP, rounded corners, double wall.
	.2 Insulation: extruded foam type, minimum 13 mm thick.
	.3 Drain connection: in bottom at low point.
	.4 Installation: slope without sag minimum 1% to ensure no standing water at any time or at any point.
	.5 Dimensions: minimum 75 mm from upstream face of coil to 150 mm beyond downstream face of coil or eliminator and to include return bends and headers.

	2.4 FANS
	.1 Cabinet hung or frame mounted AMCA-rated for sound and performance, centrifugal fans with backward inclined or airfoil wheels, selected to operate in stable part of performance curve and heavy duty L10 100,000 hours minimum service self aligning or...
	.1 Provide internally mounted motor as indicated complete with adjustable V-belt drive and guard.
	.2 Motor: see schedule.

	.2 Maximum sound power levels, as indicated.

	2.5 VIBRATION ISOLATION
	.1 Flexible connections at inlet and outlet of fan section: to Section 23 33 00 – Air Duct Accessories.
	.2 Vibration isolators on fan section: to Division 23.

	2.6 FILTER BOX
	.1 Material to match casing. For flat plus rigid type filter arrangement.
	.1 Provide access to filter through hinged door with suitable hardware.

	.2 Provide blank-off plates and gaskets to prevent air bypass.
	.3 Filters: to Section 23 44 00 – HVAC Air Filtration.

	2.7 COILS
	.1 Capacity: see schedule.
	.2 Ratings: ARI certified.
	.3 Construction:
	.1 Casings: 1.5 mm thick galvanized sheet steel.
	.1 Supports of galvanized steel channel or double angle frames.
	.2 Blank-off plates. Insulated sandwich construction.

	.2 Direct expansion refrigerant coils:
	.1 Serpentine type, arranged to prevent trapping of oil.
	.1 Liquid distributors to ensure even distribution of liquid refrigerant to all circuits.
	.2 Silver solder or braze joints in refrigerant tubing.
	.3 Evacuate and charge coil with nitrogen and seal before sending to site.

	.2 Tubes: copper.
	.3 Fins:  aluminum, plate or spiral wound.
	.4 Headers: copper.
	.5 Pressure tests: CSA B52 and carry a Canadian Refrigeration Number. Dehydrated. Sealed with nitrogen charge.




	Part 3 Execution
	3.1 INSTALLATION
	.1 Install units in accordance with manufacturer's instructions and as indicated.
	.2 Ensure adequate clearance for servicing and maintenance.

	3.2 FANS
	.1 Install fan sheaves required for final air balance.
	.2 Install flexible connections at fan inlet and fan outlets.
	.3 Install vibration isolators.

	3.3 DRIP PANS
	.1 Install deep seal P-traps and trap seal primer on drip lines.
	.1 Depth of water seal to be 1.5 times static pressure at this point.


	3.4 COMMISSIONING
	.1 Commission in accordance with Division 01 and one day per unit for startup and one day for commissioning.
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	230933
	Part 1 GENERAL
	1.1 SUMMARY
	.1 Section Includes:
	.1 Materials and installation procedures for electric heating controls.


	1.2 Related Sections:
	.1 Division 01.

	1.3 REFERENCES
	.1 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
	.1 Material Safety Data Sheets (MSDS).


	1.4 SUBMITTALS
	.1 Product Data:
	.1 Submit manufacturer’s printed product literature, specifications and datasheet in accordance with Division 01. Include product characteristics, performance criteria, and limitations.
	.1 Submit two copies of Workplace Hazardous Materials Information System (WHMIS) Material Safety Data Sheets (MSDS) in accordance with Division 01.


	.2 Quality assurance submittals: submit following in accordance with Division 01.
	.1 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.2 Instructions: submit manufacturer’s installation instructions.


	1.5 QUALITY ASSURANCE
	.1 Health and Safety Requirements: do construction occupational health and safety in accordance with Division 01.

	1.6 DELIVERY, STORAGE, AND HANDLING
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle in accordance with Division 01.
	.2 Deliver, store and handle materials in accordance with manufacturer’s written instructions.

	.2 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse and recycling in accordance with Division 01.



	Part 2 Products
	2.1 Thermostat (Low Voltage) programmable
	.1 Low voltage wall mounted electric heating thermostat:
	.1 White in color.
	.2 Programming up to 4 Modes.
	.3 5 C - 36 C.
	.4 3 wire thermostat.
	.5 Compatible with Millivolt Systems, 24 Vac, 60 Hz.
	.6 Digital screen with white LED backlit.
	.7 Temperature setpoints recorded permanently in case of a power outage.
	.8 Mount 1200 mm above finished floor.
	.9 Equal to Ouellet, OTH24-AFR.


	2.2 ELECTRIC HEATING RELAYS
	.1 Low voltage solid state electric heating relays and transformer kit installed in heater as indicated.  To be installed by heater manufacturer. Complete assembly to be CSA approved.


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

	3.2 Installation
	.1 Install control devices.
	.2 On outside wall, mount thermostats on bracket or insulated pad 25 mm from exterior wall.
	.3 Supply and install all low voltage control wiring and conduit for complete heating system.
	.4 All wiring to be installed in conduit.

	3.3 Cleaning
	.1 Proceed in accordance with Division 01.
	.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.



	238233.02
	1.1  summary
	.1 Section Includes:
	.1 Heavy duty baseboard heaters and installation.


	1.2 Related Sections
	.1 Section 26 05 00 – Common Work Results - Electrical.

	1.3 References
	.1 Canadian Standards Association (CSA)
	.1 CSA C22.2 No.46, Electric Air-Heaters.


	1.4 submittals
	.1 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and datasheet in accordance with Section 01 33 00 - Submittal Procedures. Include product characteristics, performance criteria, and limitations.
	.2 Submit product data sheets for baseboard heaters. Include:
	.1 Product characteristics.
	.2 Performance criteria.
	.3 Mounting methods.
	.4 Physical size.
	.5 kW rating, voltage, phase.
	.6 Cabinet material thicknesses.
	.7 Limitations.
	.8 Colour and finish.


	.2 Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal Procedures.
	.1 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.2 Instructions: submit manufacturer's installation instructions.

	.3 Closeout Submittals:
	.1 Submit operation and maintenance data for baseboard heaters in accordance with Section 01 78 00 - Closeout Submittals


	1.5 quality assurance
	.1 Health and Safety:
	.1 Do construction occupational health and safety in accordance with Section 01 35 28 - Health and Safety Requirements.


	1.6 delivery, storage, and handling
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle in accordance with manufacturer's written instructions and Section 01 61 00 - Common Product Requirements.

	.2 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.


	Part 2 Products
	2.1 Manufacturers
	.1 Acceptable Product:
	.1 Ouellet
	.2 Dimplex
	.3 Chromalox
	.4 Stelpro.


	2.2 HEAVY DUTY BASEBOARD Heaters
	.1 Wall mounted cabinet: to CSA C22.2 No.46, pre-drilled back for securing to wall:
	.1 White in color.
	.2 240 V rated.
	.3 Epoxy/polyester powder paint.
	.4 16 gauge steel front.
	.5 18 gauge steel cabinet.
	.6 Full length built in wireway.
	.7 Louvre grille.
	.8 Linear high-limit temperature control with automatic reset.
	.9 Stainless steel tubular heating element with aluminum fins.
	.10 Floating heating element on high-temperature nylon bushings.
	.11 Complete with low voltage relay and transformer kit.


	2.3 Controls
	.1 Wall mounted low voltage programmable thermostats: supplied and installed by Electrical Division.
	.2 Electrical Division to supply and install all low voltage control wiring and conduit.


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

	3.2 Installation
	.1 Install heaters as indicated.
	.2 Make power and control connections.

	3.3 cleaning
	.1 Proceed in accordance with Division 01.
	.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.

	3.4 commissioning tests
	.1 Perform tests in accordance with Section 26 05 00- Common Work Results - Electrical and Division 01.



	238239.01
	Part 1 General
	1.1 RELATED SECTIONS
	.1 Section 01 33 00 - Submittal Procedures.
	.2 Section 01 78 00 - Closeout Submittals.

	1.2 REFERENCES
	.1 Canadian Standards Association (CSA International)
	.1 CSA C22.2 No.46, Electric Air-Heaters.


	1.3 PRODUCT DATA
	.1 Submit product data in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Submit product data sheets for unit heaters. Include:
	.1 Product characteristics.
	.2 Performance criteria.
	.3 Mounting methods.
	.4 Physical size.
	.5 kW rating, voltage, phase.
	.6 Cabinet material thicknesses.
	.7 Limitations.
	.8 Colour and finish.

	.3 Submit product data sheets for unit heaters.
	.1 Include product characteristics, performance criteria, physical size, limitations and finish.

	.4 Manufacturer's Instructions: Provide to indicate special handling criteria, installation sequence and cleaning procedures.

	1.4 CLOSEOUT SUBMITTALS
	.1 Provide operation and maintenance data for unit heaters for incorporation into manual specified in Section 01 78 00 - Closeout Submittals.

	1.5 WASTE MANAGEMENT AND DISPOSAL
	.1 Separate and recycle waste materials in accordance with Division 01 and with Waste Reduction Workplan.
	.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
	.3 Collect and separate for disposal paper, plastic, polystyrene, corrugated cardboard, packaging material in appropriate on-site bins for recycling in accordance with Waste Management Plan.
	.4 Divert unused metal and wiring materials from landfill to metal recycling facility approved by Owner’s Representative.
	.5 Collect, package and store existing unit heaters for either reuse, recycling or rebuilding and return to recycler in accordance with Waste Management Plan.


	Part 2 Products
	2.1 MANUFACTURERS
	.1 Acceptable Product:
	.1 Ouellet
	.2 Dimplex
	.3 Chromalox
	.4 Stelpro.


	2.2 UNIT HEATERS
	.1 Unit heater: to CSA C22.2 No.46, horizontal discharge complete with adjustable louvers finished to match cabinet or vertical discharge cone type with cone diffusers as indicated.
	.2 Fan type unit heaters with built-in high-heat limit protection, fan-delay switches.
	.3 Fan motor: totally enclosed, permanently lubricated ball bearing type with resilient mount.
	.1 Built-in fan motor thermal overload protection.

	.4 Hangers: as indicated.
	.5 Elements: mineral insulated steel sheath with aluminum, continuous helical brazed fins.
	.6 Cabinet: steel, 1.6 mm thick, fitted with brackets for rod or wall mounting.
	.1 Phosphatized and finished with 2 coats baked enamel in beige colour.

	.7 Complete with low voltage relay and transformer kit.

	2.3 CONTROLS
	.1 Wall mounted low voltage programmable thermostats: supplied and installed by Electrical Division.
	.2 Electrical Division to supply and install all low voltage control wiring and conduit.


	Part 3 Execution
	3.1 INSTALLATION
	.1 Suspend unit heaters from ceiling or mount on wall as indicated. Provide mounting bracket as required.
	.2 Make power and control connections.

	3.2 COMMISSIONING
	.1 Perform tests in accordance with Section 26 05 00 – Common Work Results-Electrical and Division 01.
	.2 Test cut-out protection when air movement is obstructed.
	.3 Test fan delay switch to assure dissipation of heat after element shut down.
	.4 Test unit cut-off when fan motor overload protection has operated.
	.5 Ensure heaters and thermostatic controls operate correctly.



	260500
	Part 1 General
	1.1 General
	.1 This Section covers items common to Sections of Division 26. This section supplements requirements of Division 1, Division 23 and Division 33.

	1.2 REFERENCES
	.1 Canadian Standards Association (CSA)
	.1 CSA C22.1, Canadian Electrical Code, Part 1, Safety Standard for Electrical Installations.
	.2 CAN/CSA-22.3 No. 1, Overhead Systems.
	.3 CAN3-C235, Preferred Voltage Levels for AC Systems, 0 to 50,000 V.


	1.3 Care, Operation and Start-up
	.1 Instruct Owner’s Representative and operating personnel in the operation, care and maintenance of systems, system equipment and components.
	.2 Operating instructions to include following:
	.1 Wiring diagrams, control diagrams, and control sequence for each principal system and item of equipment.
	.2 Start up, proper adjustment, operating, lubrication, and shutdown procedures.
	.3 Safety precautions.
	.4 Procedures to be followed in event of equipment failure.
	.5 Other items of instruction as recommended by manufacturer of each system or item of equipment.

	.3 Arrange and pay for services of manufacturer's factory service engineer to supervise start-up of installation, check, adjust, balance and calibrate components and instruct operating personnel.
	.4 Provide these services for such period, and for as many visits as necessary to put equipment in operation, and ensure that operating personnel are conversant with all aspects of its care and operation.

	1.4 design requirements
	.1 Operating voltages: to CAN3-C235
	.2 Motors, electric heating, control and distribution devices and equipment to operate satisfactorily at 60 Hz within normal operating limits established by above standard. Equipment to operate in extreme operating conditions established in above stan...

	1.5 SUBMITTALS
	.1 Submit drawings stamped and signed by professional engineer registered or licensed in Province of Newfoundland and Labrador, Canada as required.
	.2 Submit wiring diagrams and installation details of equipment indicating proposed location, layout and arrangement, control panels, accessories, piping, ductwork, and other items that must be shown to ensure coordinated installation.
	.3 Identify on wiring diagrams circuit terminals and indicate internal wiring for each item of equipment and interconnection between each item of equipment.
	.4 Indicate of drawings clearances for operation, maintenance, and replacement of operating equipment devices.
	.5 Quality Control: in accordance with Section 01 45 00 - Quality Control.
	.1 Provide CSA certified equipment and material. Where CSA certified equipment and material is not available, submit such equipment and material to authority having jurisdiction for approval before delivery to site.
	.2 Submit test results of installed electrical systems and instrumentation.
	.3 Submit, upon completion of Work, load balance report as described in sentence 3.4.6.
	.4 Submit certificate of acceptance from authority having jurisdiction upon completion of Work to Owner’s Representative.

	.6 Manufacturer's Field Reports: submit to Owner’s Representative within seven (7) working days of review, verifying compliance of Work and electrical system and instrumentation testing, as described in paragraph 3.6- FIELD QUALITY CONTROL.
	.7 Single Line Electrical Diagrams
	.1 Provide single line electrical diagrams in glazed frames as follows:
	.1 Electrical distribution system: locate in main electrical room.

	.2 Drawings: 600 x 600 mm minimum size.


	1.6 Permits, Fees and Inspection
	.1 Submit to Electrical Inspection Division and Supply Authority necessary number of drawings and specifications for examination and approval prior to commencement of work.
	.2 Pay associated fees.
	.3 Owner’s Representative will provide drawings and specifications required by Electrical Inspection Division and Supply Authority at no cost.
	.4 Notify Owner’s Representative of changes required by Electrical Inspection Division prior to making changes.
	.5 Furnish Certificates of Acceptance from Electrical Inspection Division or authorities having jurisdiction on completion of work to Owner’s Representative.

	1.7 co-ordination
	.1 Co-ordinate work with work of other divisions to avoid conflict.
	.2 Locate distribution systems, equipment, and materials to provide minimum interference and maximum usable space.
	.3 Locate all existing underground services and make all parties aware of their existence and location.
	.4 Where interference occurs, Owner’s Representative must approve relocation of equipment and materials regardless of installation order.
	.5 Notwithstanding the review of shop drawings, this division may be required to relocate electrical equipment which interferes with the equipment of other trades, due to lack of co-ordination by this Division.  The cost of this relocation shall be th...

	1.8 CUTTING AND PATCHING
	.1 Definitions
	.1 Cutting:  Removal of in-place construction necessary to permit installation or performance of other Work.
	.2 Patching:  Fitting and repair work required to restore surfaces to original conditions after installation of other Work.

	.2 Quality Assurance
	.1 Structural Elements:  Do not cut and patch structural elements in a manner that could change their load-carrying capacity or load-deflection ratio.
	.2 Operational Elements:  Do not cut and patch operating elements and related components in a manner that results in reducing their capacity to perform as intended or that results in increased maintenance or decreased operational life or safety.
	.3 Miscellaneous Elements:  Do not cut and patch miscellaneous elements or related components in a manner that could change their load-carrying capacity, that results in reducing their capacity to perform as intended, or that results in increased main...
	.4 Visual Requirements:  Do not cut and patch construction in a manner that results in visual evidence of cutting and patching.  Do not cut and patch construction exposed on the exterior or in occupied spaces in a manner that would, in Architect's opi...
	.5 Cutting and Patching Conference:  Before proceeding, meet at Project site with parties involved in cutting and patching, including mechanical and electrical trades.  Review areas of potential interference and conflict.  Coordinate procedures and re...

	.3 Warranty
	.1 Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged during cutting and patching operations, by methods and with materials so as not to void existing warranties.

	.4 Materials
	.1 In-Place Materials:  Use materials identical to in-place materials.  For exposed surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent possible.
	.1 If identical materials are unavailable or cannot be used, use materials that, when installed, will match the visual and functional performance of in-place materials.


	.5 Examination
	.1 Examine surfaces to be cut and patched and conditions under which cutting and patching are to be performed.
	.1 Compatibility:  Before patching, verify compatibility with and suitability of substrates, including compatibility with in-place finishes or primers.
	.2 Proceed with installation only after unsafe or unsatisfactory conditions have been corrected.


	.6 Preparation
	.1 Temporary Support:  Provide temporary support of Work to be cut.
	.2 Protection:  Protect in-place construction during cutting and patching to prevent damage.  Provide protection from adverse weather conditions for portions of Project that might be exposed during cutting and patching operations.
	.3 Adjoining Areas:  Avoid interference with use of adjoining areas or interruption of free passage to adjoining areas.
	.4 Existing Utility Services and Mechanical/Electrical Systems:  Where existing services/systems are required to be removed, relocated, or abandoned, bypass such services/systems before cutting to minimize interruption to occupied areas.

	.7 Performance
	.1 General:  Employ skilled workers to perform cutting and patching.  Proceed with cutting and patching at the earliest feasible time, and complete without delay.
	.1 Cut in-place construction to provide for installation of other components or performance of other construction, and subsequently patch as required to restore surfaces to their original condition.

	.2 Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar operations, including excavation, using methods least likely to damage elements retained or adjoining construction.  If possible, review proposed pro...
	.1 In general, use hand or small power tools designed for sawing and grinding, not hammering and chopping.  Cut holes and slots as small as possible, neatly to size required, and with minimum disturbance of adjacent surfaces.  Temporarily cover openin...
	.2 Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces.
	.3 Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or a diamond-core drill.
	.4 Excavating and Backfilling:  Comply with requirements in applicable Sections where required by cutting and patching operations.
	.5 Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to be removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent entrance of moisture or other foreign matter after cutting.
	.6 Proceed with patching after construction operations requiring cutting are complete.

	.3 Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations following performance of other Work.  Patch with durable seams that are as invisible as possible.  Provide materials and comply with installation r...
	.1 Inspection:  Where feasible, test and inspect patched areas after completion to demonstrate integrity of installation.
	.2 Exposed Finishes:  Restore exposed finishes of patched areas and extend finish restoration into retained adjoining construction in a manner that will eliminate evidence of patching and refinishing.
	.1 Clean piping, conduit, and similar features before applying paint or other finishing materials.
	.2 Restore damaged pipe covering to its original condition.

	.3 Floors and Walls:  Where walls or partitions that are removed extend one finished area into another, patch and repair floor and wall surfaces in the new space.  Provide an even surface of uniform finish, color, texture, and appearance.  Remove in-p...
	.1 Where patching occurs on a painted surface, apply primer compatible with existing paint type (oil or latex) to allow complete adherence to latex finished coatings.  Apply intermediate paint coasts over the patch and apply final paint coat over enti...

	.4 Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane surface of uniform appearance.
	.5 Exterior Building Enclosure:  Patch components in a manner that restores enclosure to a weathertight condition.

	.4 Plaster around all gypsum board penetrations smoke tight.
	.5 Cleaning:  Clean areas and spaces where cutting and patching are performed.  Completely remove paint, mortar, oils, putty, and similar materials.


	1.9 PROTECTION
	.1 Protect exposed live equipment during construction for personnel safety.
	.2 Shield and mark all live parts “LIVE 120 VOLTS”, or with appropriate voltage in English.
	.3 Arrange for installation of temporary doors for rooms containing electrical distribution equipment.  Keep these doors locked except when under direct supervision of electrician.

	1.10 Record drawings
	.1 Obtain and pay for three sets of white prints.  As the job progresses, mark these prints to accurately indicate installed work.  Have the white prints available for inspection at the site at all times and present for scrutiny at each job meeting.
	.2 Show on the record drawings the installed inverts of all services entering and leaving the building and the property.  Dimension underground services at key points of every run in relation to the structure and building.
	.3 Indicate exact location of all services for future work.  Show and dimension all work embedded in the structure.
	.4 Submit record drawings within 30 days prior to start of commissioning.

	1.11 INSPECTION OF WORK
	.1 The Owner will make periodic visits to the site during construction to ascertain reasonable conformity to plans and specifications but will not execute quality control.  The Contractor shall be responsible for the execution of his work in conformit...

	1.12 SCHEDULING OF WORK
	.1 All work shall be scheduled and coordinated with Owner Representative.
	.2 Become familiar with the phasing requirements for the work and comply with these conditions.
	.3 No additional monies will be paid for contractor’s requirement to comply with work phasing conditions.

	1.13 FIRE RATING OF PENETRATIONS
	.1 Maintain fire ratings around conduits passing through floors, ceilings and fire rated walls.
	.2 Use 3M brand or equal fire barrier products at each penetration.
	.3 Acceptable products for fire barrier products shall be 3M #CP25 fire barrier caulk, #303 putty, #FS 195 wrap and #CS195 sheet.
	.4 Acceptable manufacturers:  Nelson, Fire Stop Systems, 3M or approved equal. Material of same manufacturer to be used throughout project.


	Part 2 Products
	2.1 Electric Motors, Equipment and Controls
	.1 Supplier and installer responsibility is indicated on electrical drawings and related mechanical responsibility is indicated on Mechanical Equipment Schedule on mechanical drawings, where applicable.
	.2 Control wiring and conduit is specified in Division 26 except for conduit, wiring and connections below 50 V which are related to control systems specified in Mechanical Division and shown on mechanical drawings. Mechanical Division is responsible ...
	.3 All low voltage control wiring and conduit associated with electrical heating system shall be supplied and installed by Electrical Division.

	2.2 Materials and Equipment
	.1 Provide materials and equipment in accordance with Division 01.
	.2 Equipment and material to be CSA certified. Where there is no alternative to supplying equipment which is not CSA certified, obtain special approval from Electrical Inspection Division.
	.3 Factory assemble control panels and component assemblies.

	2.3 Finishes
	.1 Shop finish metal enclosure surfaces by application of rust resistant primer inside and outside, and at least two coats of finish enamel.
	.1 Paint outdoor electrical equipment "equipment green" finish to EEMAC Y1-1.
	.2 Paint indoor switchgear and distribution enclosures light grey to EEMAC 2Y-1.


	2.4 Warning Signs
	.1 As specified and to meet requirements of Electrical Inspection Department and Owner’s Representative.
	.2  Porcelain enamel decal signs, minimum size 175 x 250 mm.

	2.5 Wiring Terminations
	.1 Lugs, terminals, screws used for termination of wiring to be suitable for either copper or aluminum conductors.

	2.6 Equipment Identification
	.1 Identify electrical equipment with nameplates and labels as follows:
	.1 Nameplates: Lamicoid 3 mm thick plastic engraving sheet, black white face, black white core, mechanically attached with self tapping screws.
	.2 Sizes as follows:

	.2 Labels:
	.1 Embossed plastic labels with 6 mm high letters unless specified otherwise.

	.3 Wording on nameplates and labels to be approved by Owner’s Representative prior to manufacture.
	.4 Allow for average of twenty-five (25) letters per nameplate and label.
	.5 Identification to be English (and French where applicable).
	.6 Nameplates for terminal cabinets and junction boxes to indicate system name and voltage characteristics.
	.7 Disconnects, starters and contactors: indicate equipment being controlled and voltage.
	.8  Terminal cabinets and pull boxes: indicate system name and voltage.
	.9 Transformers: indicate capacity, primary and secondary voltages and transformer number.

	2.7 Wiring Identification
	.1 Identify wiring with permanent indelible identifying markings, either numbered or coloured plastic tapes, on both ends of phase conductors of feeders and branch circuit wiring.
	.2 Maintain phase sequence and colour coding throughout.
	.3 Colour code: to CSA C22.1, Canadian Electrical Code.
	.4 Use colour coded wires in communication cables, matched throughout system.

	2.8 Conduit and Cable Identification
	.1 Colour code conduits, boxes and metallic sheathed cables.
	.2 Code with plastic tape or paint at points where conduit or cable enters wall, ceiling, or floor, and at 15 m intervals.
	.3 Colours: 25 mm wide prime colour and 20 mm wide auxiliary colour.


	Part 3 Execution
	3.1 NAMEPLATES AND LABELS
	.1 Ensure manufacturer's nameplates, CSA labels and identification nameplates are visible and legible after equipment is installed.

	3.2 location of outlets
	.1 Locate outlets in accordance with Section 26 27 26 – Wiring Devices.
	.2 Do not install outlets back-to-back in wall; allow minimum 150 mm horizontal clearance between boxes.
	.3 Change location of outlets at no extra cost or credit, providing distance does not exceed 3000 mm, and information is given before installation.

	3.3 Conduit and cable installation
	.1 If plastic sleeves are used in fire rated walls or floors, remove before conduit installation.
	.2 Install cables, conduits and fittings to be embedded or plastered over, neatly and close to building structure so furring can be kept to minimum.

	3.4 mounting heights
	.1 Mounting height of equipment is from finished floor to centreline of equipment unless specified or indicated otherwise.
	.2 If mounting height of equipment is not specified or indicated, verify before proceeding with installation.
	.3 Install electrical at following heights unless indicated otherwise.
	.1 Panelboards: as required by Code or as indicated.


	3.5 Co-ordination of protective devices
	.1 Ensure circuit protective devices such as overcurrent trips, relays and fuses are installed to required values and settings.

	3.6 FIELD QUALITY CONTROL
	.1 All electrical work to be carried out by qualified, licensed electricians or apprentices as per the conditions of the Provincial Act respecting manpower vocational training and qualification. Employees registered in a provincial apprentices program...
	.2 The work of this division to be carried out by a contractor who holds a valid Code 1 Electrical Contractor License as issued by the Province.
	.3 Perform tests in Accordance with this section as noted and Division 01.
	.4 Load Balance:
	.1 Measure phase current to panelboard with normal loads (lighting) operating at time of acceptance. Adjust branch circuit connections as required to obtain best balance of current between phases and record changes.
	.2 Submit, at completion of work, report listing phase and neutral currents on panelboards, operating under normal load. State hour and date on which each load was measured, and voltage at time of test.

	.5 Conduct and pay for following tests:
	.1 Power distribution system including phasing, voltage, grounding and load balancing.
	.2 Circuits originating from branch distribution panels.
	.3 Motors, heaters and associated control equipment including sequenced operations of systems where applicable.

	.6 Furnish manufacturer’s certificate or letter confirming that entire installation as it pertains to each system has been installed to manufacturer’s instructions.
	.7 Insulation resistance testing.
	.1 Megger and record circuits, feeders and equipment up to 350 V with a 500 V instrument.
	.2 Megger and record 350 – 600 V circuits, feeders and equipment with a 1000 V instrument.
	.3 Check resistance to ground before energizing and record value.

	.8 Carry out tests in presence of Owner’s Representative.
	.9 Provide instruments, meters, equipment and personnel required to conduct tests during and conclusion of project.
	.10 Submit test results for Owner’s Representative’s review and include in Commissioning Manuals specified in Division 01.

	3.7 CLEANING
	.1 Clean and touch up surfaces of shop-painted equipment scratched or marred during shipment or installation, to match original paint.
	.2 Clean and prime exposed non-galvanized hangers, racks and fastenings to prevent rusting.

	3.8 CONTRIBUTION IN AID EXPENSE
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	Part 1 General
	1.1 SECTION INCLUDES
	.1 Materials and installation for wire and box connectors.

	1.2 RELATED SECTIONS
	.1 Section 26 05 00 – Common Work Results - Electrical.

	1.3 REFERENCES
	.1 Canadian Standards Association (CSA)
	.1 CAN/CSA-C22.2 No.18, Outlet Boxes, Conduit Boxes and Fittings.
	.2 CAN/CSA-C22.2 No.65, Wire Connectors (Tri-National Standard with UL 486A-486B and NMX-J-543-ANCE-03).

	.2 Electrical and Electronic Manufacturers' Association of Canada (EEMAC)
	.1 EEMAC 1Y-2, Bushing Stud Connectors and Aluminum Adapters (1200 Ampere Maximum Rating).

	.3 National Electrical Manufacturers Association (NEMA)


	Part 2 Products
	2.1 MATERIALS
	.1 Pressure type wire connectors to: CSA C22.2 No.65, with current carrying parts of copper sized to fit copper conductors as required.
	.2 Fixture type splicing connectors to: CSA C22.2 No.65, with current carrying parts of copper sized to fit copper conductors 10 AWG or less.
	.3 Bushing stud connectors: to EEMAC 1Y-2 to consist of:
	.1 Connector body and stud clamp for stranded copper conductors.
	.2 Clamp for copper bar.
	.3 Stud clamp bolts.
	.4 Bolts for copper bar.
	.5 Sized for conductors and bars as indicated.

	.4 Clamps or connectors for armoured cable, aluminum sheathed cable, and flexible conduit, as required to: CAN/CSA-C22.2 No.18.


	Part 3 Execution
	3.1 INSTALLATION
	.1 Remove insulation carefully from ends of conductors and:
	.1 Install mechanical pressure type connectors and tighten screws with appropriate compression tool recommended by manufacturer. Installation shall meet secureness tests in accordance with CSA C22.2 No.65.
	.2 Install fixture type connectors and tighten. Replace insulating cap.
	.3 Install bushing stud connectors in accordance with EEMAC 1Y-2.
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	Part 1 General
	1.1 Related Sections
	.1 Section 26 05 20 - Wire and Box Connectors - 0 - 1000 V.
	.2 Refer to drawings for wiring type required under different applications.

	1.2 References
	.1 Canadian Standards Association (CSA)
	.1 CSA C22.2 No .0.3, Test Methods for Electrical Wires and Cables.
	.2 CAN/CSA-C22.2 No. 131, Type TECK 90 Cable.



	Part 2 Products
	2.1 Building Wires
	.1 Conductors: stranded for 10 AWG and larger. Minimum size: 12 AWG.
	.2 Copper conductors: size as indicated, with 600 V insulation of cross-linked thermosetting polyethylene material rated RW90 XLPE and RWU90 XLPE as indicated.
	.3 Copper conductors: size as indicated, with thermoplastic insulation type TWH rated at 600 V, typically used for insulated ground wires.

	2.2 TECK CABLE
	.1 Cable: to CAN/CSA-C22.2 No. 131.
	.2 Conductors:
	.1 Grounding conductor: copper.
	.2 Circuit conductors: copper and ACM alloy, size as indicated.

	.3 Insulation:
	.1 Cross-linked polyethylene XLPE, rating – 600 V.

	.4 Inner jacket: polyvinyl chloride material.
	.5 Armour: interlocking aluminum, compliant to applicable Building Code classification for this project.
	.6 Overall covering: thermoplastic polyvinyl chloride material.
	.7 Fastenings:
	.1 One hole steel straps to secure surface cables 50 mm and smaller. Two hole steel straps for cables larger than 50 mm.
	.2 Channel type supports for two or more cables at 1500 mm centers.
	.3 Threaded rods: 6 mm dia. to support suspended channels.

	.8 Connectors:
	.1 Watertight and/or type approved for TECK cable, as indicated.


	2.3 Armoured Cables
	.1 Conductors: insulated, copper, size as indicated.
	.2 Type: AC90.
	.3 Armour: interlocking type fabricated from aluminum strip.
	.4 Connectors: standard as required, complete with double split rings.

	2.4 Control Cables
	.1 Type LVT: 2 soft annealed copper conductors, sized as indicated, with thermoplastic insulation, outer covering of thermoplastic jacket.
	.2 Low energy 300 V control cable: stranded annealed copper conductors sized as indicated, with PVC insulation type TW -40  C polyethylene insulation with shielding of tape coated with paramagnetic material wire braid over each conductor and overall c...


	Part 3 Execution
	3.1 Field Quality Control
	.1 Perform tests in accordance with Section 26 05 00 - Common Work Results for Electrical.
	.2 Perform tests using method appropriate to site conditions and to approval of Owner’s Representative and local authority having jurisdiction over installation.
	.3 Perform tests before energizing electrical system.
	.4 No splices permitted in panel board feeders in new construction. Splices in re-work or renovation projects only with pre-approval by Owner’s Representative.

	3.2 General Cable Installation
	.1 Install cable in trenches in accordance with Section 33 71 73.02 - Underground Electrical Service.
	.2 Terminate cables in accordance with Section 26 05 20 - Wire and Box Connectors - (0-1000 V).
	.3 Cable Colour Coding: to Section 26 05 00 Common Work Results for Electrical.
	.4 Conductor length for parallel feeders to be identical.
	.5 Lace or clip groups of feeder cables at distribution centres, pull boxes, and termination points.
	.6 Provide numbered wire collars for control wiring.  Numbers to correspond to control shop drawing legend.  Obtain wiring diagram for control wiring.

	3.3 Installation of Building Wires
	.1 Install wiring as follows:
	.1 In conduit systems in accordance with Section 26 05 34- Conduits, Fastenings and Fittings.


	3.4 Installation of TECK Cable 0 -1000 V
	.1 Install cables.
	.1 Group cables wherever possible on channels.

	.2 Install cable concealed, securely supported by straps and hangers.

	3.5 Installation of Armoured Cables (AC-90)
	.1 Group cables wherever possible.
	.2 Use permitted only for work in movable partitions.

	3.6 Installation of Control Cables
	.1 Install all control cables in conduit as per Canadian Electrical Code.
	.2 Ground control cable shield.
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	Part 1 General
	1.1 RELATED SECTIONS
	.1 Section 26 05 00 – Common Work Results - Electrical.
	.2 Grounding conductors for all distribution grounding to be insulated copper, uninsulated where in contact with earth. Copper conductors shall, at a minimum, be used in the following areas: grounding of transformer neutrals, service entrance switch g...

	1.2 REFERENCES
	.1 American National Standards Institute (ANSI)/Institute of Electrical and Electronics Engineers (IEEE)
	.1 ANSI/IEEE 837, Qualifying Permanent Connections Used in Substation Grounding.

	.2 Canadian Standards Association, (CSA)
	.1 CAN/CSA Z32, Electrical Safety and Essential Electrical Systems in Health Care Facilities, where applicable.



	Part 2 Products
	2.1 EQUIPMENT
	.1 Clamps for grounding of conductor: size as indicated to electrically conductive underground water pipe.
	.2 Rod electrodes: copper clad steel 19 mm dia by 3 m long.
	.3 Grounding conductors: bare stranded copper, soft annealed, size as indicated.
	.4 Insulated grounding conductors: green, type TW.
	.5 Ground bus: copper, size as indicated, complete with insulated supports, fastenings, connectors.
	.6 Non-corroding accessories necessary for grounding system, type, size, material as indicated, including but not necessarily limited to:
	.1 Grounding and bonding bushings.
	.2 Protective type clamps.
	.3 Bolted type conductor connectors, as required by local authority having jurisdiction.
	.4 Thermit welded type conductor connectors, as indicated.
	.5 Bonding jumpers, straps.
	.6 Pressure wire connectors.



	Part 3 Execution
	3.1 INSTALLATION GENERAL
	.1 Install complete permanent, continuous grounding system including, electrodes, conductors, connectors, accessories. Where EMT is used, run insulated copper ground wire in conduit.
	.2 Install connectors in accordance with manufacturer's instructions.
	.3 Protect exposed grounding conductors from mechanical injury.
	.4 Make buried connections, and connections to conductive water main, electrodes, using copper welding by thermit process.
	.5 Use mechanical connectors for grounding connections to equipment provided with lugs.
	.6 Soldered joints not permitted.
	.7 Make grounding connections in radial configuration only, with connections terminating at single grounding point.  Avoid loop connections.
	.8 Bond single conductor, metallic armoured cables to cabinet at supply end and load end.

	3.2 ELECTRODES
	.1 Make ground connections to continuously conductive underground water pipe.
	.2 Install rod, electrodes and make grounding connections.
	.3 Bond separate, multiple electrodes together.
	.4 Use size 2/0, 3/0 or 4/0 AWG copper conductors for connections to electrodes as required by code.
	.5 Make special provision for installing electrodes that will give acceptable resistance to ground value where rock or sand terrain prevails. Ground as indicated.

	3.3 SYSTEM AND CIRCUIT GROUNDING
	.1 Install system and circuit grounding connections to neutral of primary 600 V system, secondary 208 V system.

	3.4 EQUIPMENT GROUNDING
	.1 Install grounding connections to typical equipment included in, but not necessarily limited to following list. Service equipment, switchgear, duct systems, frames of motors, starters, control panels, distribution panels, outdoor lighting.

	3.5 GROUNDING BUS
	.1 Install copper grounding bus mounted on insulated supports on wall of electrical room.
	.2 Ground items of electrical equipment in electrical room to ground bus with individual bare stranded copper connections size as required by code.

	3.6 COMMUNICATION SYSTEMS
	.1 Install grounding connections for telephone, system as follows:
	.1 Telephones: make telephone grounding system in accordance with telephone company's requirements.  Reconnect existing telephone ground to new ground bus.  Extend as required.


	3.7 FIELD QUALITY CONTROL
	.1 Perform tests in accordance with Section 26 05 00 – Common Work Results - Electrical and Division 01.
	.2 Perform ground continuity and resistance tests using method appropriate to site conditions and to approval of Owner’s Representative and local authority having jurisdiction over installation.
	.3 Perform tests before energizing electrical system.



	260529
	Part 1 General (not applicable)
	Part 2 Products
	2.1 SUPPORT CHANNELS
	.1 U shape, size 41 x 41 mm, 2.5 mm thick, surface mounted, suspended or set in poured concrete walls and ceilings as required.


	Part 3 Execution
	3.1 INSTALLATION
	.1 Secure equipment to hollow or solid masonry, tile and plaster surfaces with lead anchors or nylon shields.
	.2 Secure equipment to poured concrete with expandable inserts.
	.3 Secure equipment to hollow masonry walls or suspended ceilings with toggle bolts.
	.4 Secure surface mounted equipment with twist clip fasteners to inverted T bar ceilings. Ensure that T bars are adequately supported to carry weight of equipment specified before installation.
	.5 Support equipment, conduit or cables using clips, spring loaded bolts, cable clamps designed as accessories to basic channel members.
	.6 Fasten exposed conduit or cables to building construction or support system using straps.
	.1 One-hole steel straps to secure surface conduits and cables 50 mm and smaller.
	.2 Two-hole steel straps for conduits and cables larger than 50 mm.
	.3 Beam clamps to secure conduit to exposed steel work.
	.4 Strap AC-90 cable at box location plus every 900 mm.

	.7 Suspended support systems.
	.1 Support individual cable or conduit runs with 6 mm dia threaded rods and spring clips.
	.2 Support 2 or more cables or conduits on channels supported by 6 mm dia threaded rod hangers where direct fastening to building construction is impractical.

	.8 For surface mounting of two or more conduits use channels at 1.5 m on centre spacing.
	.9 Provide metal brackets, frames, hangers, clamps and related types of support structures where indicated or as required to support conduit and cable runs.
	.10 Ensure adequate support for raceways and cables dropped vertically to equipment where there is no wall support.
	.11 Do not use wire lashing, wood blocking, plastic strap or perforated strap to support or secure raceways or cables.
	.12 Do not use supports or equipment installed for other trades for conduit or cable support except with permission of other trade and approval of Owner’s Representative.
	.13 Install fastenings and supports as required for each type of equipment cables and conduits, and in accordance with manufacturer's installation recommendations.
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	Part 1 General
	1.1 Realted Sections
	.1 Section 01 33 00 – Submittal Procedures.
	.2 Section 26 05 00 – Common Work Results – Electrical.

	1.2 SUBMITTALS
	.1 Submit shop drawings and product data for cabinets.
	.2 Provide manufacturer’s printed product literature, specifications and datasheet and include product characteristics, performance criteria, physical size, finish and limitations.
	.3 Provide drawings stamped and signed by professional engineer registered or licensed in the Province of Newfoundland and Labrador, Canada where required.


	Part 2 Products
	2.1 Splitters
	.1 Sheet metal enclosure, welded corners and formed hinged cover suitable for locking in closed position.
	.2  Main and branch lugs to match required size and number of incoming and outgoing conductors as indicated.
	.3 At least three spare terminals on each set of lugs in splitters less than 400 A.

	2.2 Junction and Pull Boxes
	.1 Welded steel construction with screw-on flat covers for surface mounting.
	.2 Covers with 25 mm minimum extension all around, for flush-mounted pull and junction boxes.

	2.3 Cabinets
	.1 Type E: sheet steel, hinged door and return flange overlapping sides, handle, lock and catch, for surface mounting.
	.2 Type T: sheet steel cabinet, with hinged door, latch, lock, 2 keys, containing 19 mm fir plywood backboard for surface flush mounting.


	Part 3 Execution
	3.1 Splitter Installation
	.1 Install splitters and mount plumb, true and square to the building lines.
	.2 Extend splitters full length of equipment arrangement except where indicated otherwise.

	3.2 Junction, Pull Boxes and Cabinets Installation
	.1 Install pull boxes in inconspicuous but accessible locations.
	.2 Mount cabinets with top not higher than 2 m above finished floor.
	.3 Install terminal block as indicated in Type T cabinets.
	.4 Only main junction and pull boxes are indicated. Install pull boxes so as not to exceed 30 m of conduit run between pull boxes.

	3.3 Identification
	.1 Provide equipment identification in accordance with Section 26 05 00 – Common Work Results - Electrical.
	.2 Install size 2 identification labels indicating system name voltage and phase.
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	Part 1 General
	1.1 RELATED SECTIONS
	.1 Section 26 05 00 – Common Work Results – Electrical.
	.2 Section 26 05 29 – Hangers and Supports for Electrical Systems.
	.3 Section 26 05 34 – Conduits, Conduit Fastenings and Fittings.

	1.2 References
	.1 Canadian Standards Association (CSA)
	.1 CSA C22.1, Canadian Electrical Code, Part 1.



	Part 2 Products
	2.1 Outlet and Conduit Boxes General
	.1 Size boxes in accordance with CSA C22.1.
	.2 102 mm square or larger outlet boxes as required for special devices.
	.3 Gang boxes where wiring devices are grouped.
	.4 Blank cover plates for boxes without wiring devices.
	.5 Combination boxes with barriers where outlets for more than one system are grouped.

	2.2 galvanized Steel Outlet Boxes
	.1 Electro-galvanized steel single and multi gang flush device boxes for flush installation, minimum size 76 x 50 x 38 mm or as indicated. 102 mm square outlet boxes when more than one conduit enters one side with extension and plaster rings as required.
	.2 Electro-galvanized steel utility boxes for outlets connected to surface-mounted EMT conduit, minimum size 102 x 54 x 48 mm.
	.3 102 mm square outlet boxes with extension and plaster rings for flush mounting devices in finished plaster walls.

	2.3 Conduit Boxes
	.1 Cast FS or FD aluminum boxes with factory-threaded hubs and mounting feet for surface wiring of switches and receptacle.

	2.4 Fittings - General
	.1 Bushing and connectors with nylon insulated throats.
	.2 Knock-out fillers to prevent entry of debris.
	.3 Conduit outlet bodies for conduit up to 32 mm and pull boxes for larger conduits.
	.4 Double locknuts and insulated bushings on sheet metal boxes.
	.5 Double split rings for AC-90 terminations.


	Part 3 Execution
	3.1 Installation
	.1 Support boxes independently of connecting conduits.
	.2 Fill boxes with paper, sponges or foam or similar approved material to prevent entry of debris during construction. Remove upon completion of work.
	.3 For flush installations mount outlets flush with finished wall using plaster rings to permit wall finish to come within 6 mm of opening.
	.4 Provide correct size of openings in boxes for conduit, and armoured cable connections. Reducing washers are not allowed.
	.5 Vacuum clean interior of outlet boxes before installation of wiring devices.
	.6 Identify systems for outlet boxes as required.



	260534
	Part 1 General
	1.1 References
	.1 Canadian Standards Association (CSA)
	.1 CAN/CSA C22.2 No. 18, Outlet Boxes, Conduit Boxes, and Fittings and Associated Hardware, a National Standard of Canada.
	.2 CSA C22.2 No. 45, Rigid Metal Conduit.
	.3 CSA C22.2 No. 56, Flexible Metal Conduit and Liquid-Tight Flexible Metal Conduit.
	.4 CSA C22.2 No. 83, Electrical Metallic Tubing.
	.5 CSA C22.2 No. 211.2, Rigid PVC (Unplasticized) Conduit.


	1.2 SUBMITTALS
	.1 Product data: submit manufacturer's printed product literature, specifications and datasheets.
	.1 Submit cable manufacturing data.

	.2 Quality assurance submittals:
	.1 Test reports: submit certified test reports.
	.2 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.3 Instructions: submit manufacturer's installation instructions.



	Part 2 Products
	2.1 Conduits
	.1 Rigid metal conduit: to CSA C22.2 No. 45, hot dipped galvanized steel threaded.
	.2 Electrical metallic tubing (EMT): to CSA C22.2 No. 83, with couplings.
	.3 Rigid pvc conduit: to CSA C22.2 No. 211.2.
	.4 Flexible metal conduit: to CSA C22.2 No. 56, aluminum liquid-tight flexible metal.

	2.2 Conduit Fastenings
	.1 One hole steel straps to secure surface conduits 50 mm and smaller. Two hole steel straps for conduits larger than 50 mm.
	.2 Beam clamps to secure conduits to exposed steel work.
	.3 Channel type supports for two or more conduits at 1.5 m oc.
	.4 Threaded rods, 6 mm dia., to support suspended channels.

	2.3 Conduit Fittings
	.1 Fittings: manufactured for use with conduit specified. Coating: same as conduit.
	.2 Factory "ells" where 90o, 45 o or 22.5 o bends are required for 25 mm and larger conduits.
	.3 Ensure conduit bends other than factory “ells” are made with an approved bender.  Making offsets and other bends by cutting and rejoining 90 degree bends are not permitted.
	.4 Connectors and couplings for EMT. Steel set-screw type, size as required.

	2.4 Expansion Fittings for Rigid Conduit
	.1 Weatherproof expansion fittings with internal bonding assembly suitable for 100 mm linear expansion.
	.2 Watertight expansion fittings with integral bonding jumper suitable for linear expansion and 19 mm deflection in all directions.
	.3 Weatherproof expansion fittings for linear expansion at entry to panel.

	2.5 Fish Cord
	.1  Polypropylene.


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

	3.2 Installation
	.1 Install all conduit, conduit fittings and accessories in accordance with the latest edition of the Canadian Electrical Code in a manner that does not alter, change or violate any part of the installed system components or the CSA/UL certification o...
	.2 Install conduits to conserve headroom in exposed locations and cause minimum interference in spaces through which they pass.
	.3 Conceal all new conduits except in mechanical and electrical service rooms and in unfinished areas.  Obtain written approval from project manager prior to surface mounting conduits outside mechanical and electrical rooms.  All approved surface cond...
	.4 Use rigid hot dipped galvanized steel threaded conduit for exposed work below 2.4 m above finished floor.
	.5 Use electrical metallic tubing (EMT) except in cast concrete and above 2.4 m not subject to mechanical injury, as well as concealed work in masonry construction.
	.6 Use rigid pvc conduit underground and buried in or under concrete slab on grade.
	.7 Use flexible metal conduit for connection to motors in dry areas and work in movable metal partitions.
	.8 Use liquid tight flexible metal conduit for connection to motors or vibrating equipment in damp, wet or corrosive locations.
	.9 Use AC-90 for vertical power supply drops to light fixtures.
	.10 Minimum conduit size for lighting and power circuits: 21 mm.
	.11 Bend conduit cold. Replace conduit if kinked or flattened more than 1/10th of its original diameter.
	.12 Use rigid galvanize steel conduit for electrical service mast.
	.13 Mechanically bend steel conduit over 21 mm dia.
	.14 Field threads on rigid conduit must be of sufficient length to draw conduits up tight.
	.15 Install fish cord in empty conduits.
	.16 Run 2 - 27 mm spare conduits up to ceiling space and 2 - 27 mm spare conduits down to ceiling space from each flush panel. Terminate these conduits in 152 x 152 x 102 mm junction boxes in ceiling space or in case of an exposed concrete slab, termi...
	.17 Remove and replace blocked conduit sections. Do not use liquids to clean out conduits.
	.18 Dry conduits out before installing wire.

	3.3 Surface Conduits
	.1 Run parallel or perpendicular to building lines.
	.2 Locate conduits behind infrared or gas fired heaters with 1.5 m clearance.
	.3 Run conduits in flanged portion of structural steel.
	.4 Group conduits wherever possible on suspended channels.
	.5 Do not pass conduits through structural members except as indicated.
	.6 Do not locate conduits less than 75 mm parallel to steam or hot water lines with minimum of 25 mm at crossovers.

	3.4 Concealed Conduits
	.1 Run parallel or perpendicular to building lines.
	.2 Do not install horizontal runs in masonry walls.
	.3 Do not install conduits in terrazzo or concrete toppings.

	3.5 Conduits Underground
	.1 Slope conduits to provide drainage.
	.2 Waterproof joints (PVC accepted) with heavy coat of bituminous paint.

	3.6 CLEANING
	.1 Proceed in accordance with Division 01.
	.2 On Completion and verification of performance of installation, remove surplus materials, excess materials rubbish, tools and equipment.



	262401
	Part 1 General
	1.1 SECTION INCLUDES
	.1 Service equipment and installation.

	1.2 RELATED SECTIONS
	.1 Section 26 05 28 - Grounding - Secondary.
	.2 Section 26 05 31 - Splitters, Junction, Pull Boxes and Cabinets.
	.3 Section 26 24 02 – Service Entrance Board.
	.4 Section 26 24 05 – Service Entrance TVSS Protection.


	Part 2 Products
	2.1 EQUIPMENT
	.1 Service Entrance Board: in accordance with Section 26 24 02 – Service Entrance Board, rating as indicated.
	.2 Service Entrance TVSS Protection: in accordance with Section 26 24 05 – Service Entrance TVSS Protection, rating as indicated.


	Part 3 Execution
	3.1 INSTALLATION
	.1 Install service equipment.
	.2 Connect to incoming service.
	.3 Connect to outgoing load circuits.
	.4 Make grounding connections in accordance with Section 26 05 28 - Grounding – Secondary.
	.5 Make provision for power supply authority's metering.



	262402
	Part 1 General
	1.1 SECTION INCLUDES
	.1 Materials and installation for service entrance board.

	1.2 RELATED SECTIONS
	.1 Section 01 33 00 - Submittal Procedures.
	.2 Section 01 78 00 - Closeout Submittals.
	.3 Section 26 05 00 – Common Work Results - Electrical.

	1.3 REFERENCES
	.1 Canadian Standards Association (CSA)
	.1 CAN/CSA-C22.2 No.31, Switchgear Assemblies.


	1.4 SUBMITTALS
	.1 Indicate on shop drawings.
	.1 Floor anchoring method and foundation template.
	.2 Dimensioned cable entry and exit locations.
	.3 Dimensioned position and size of bus.
	.4 Overall length, height and depth.
	.5 Dimensioned layout of internal and front panel mounted components.

	.2 Include time-current characteristic curves for circuit breakers and fuses.

	1.5 QUALITY ASSURANCE
	.1 Submit 3 copies of certified test results.

	1.6 CLOSEOUT SUBMITTALS
	.1 Provide maintenance data for service entrance board for incorporation into manual specified in Section 01 78 00 - Closeout Submittals.
	.2 Submit 3 copies maintenance data for complete assembly including components.

	1.7 MAINTENANCE MATERIALS
	.1 Provide maintenance materials in accordance with Section 01 78 00 - Closeout Submittals.
	.2 Include:
	.1 3 fuses for each type above 600A.
	.2 6 fuses for each type up to and including 600A.



	Part 2 Products
	2.1 SERVICE ENTRANCE BOARD
	.1 Service Entrance Board: to CAN/CSA-C22.2 No.31.
	.2 Rating: 240 V, single phase, 3 wire, 600 A, short circuit current 25 kA (rms symmetrical) and/or as indicated on electrical drawings. Cubicles: wall-mounted, or free standing, dead front, size as indicated.
	.3 Barrier metering section from adjoining sections.
	.4 Provision for installation of power supply authority metering in barriered section.
	.5  Owners metering with all required CT’s.
	.6 Distribution section.
	.7  Hinged access panels with captive knurled thumb screws.
	.8 Bus bars and main connections:  tin plated aluminum.
	.9 Bus from load terminals of main breaker via metering section to main lugs of distribution section.
	.10 Bus from load terminals of main breaker to metering section and from metering section to lugs of distribution section.
	.11 Identify phases with colour coding.
	.12 Equipment manufacturer to complete coordination study for new electrical distribution and submit to Engineer for review.  Include cost in tender price.
	.13 Equipment manufacturer to complete Arc Flash study and provide labels for all panelboards, service entrance board and disconnect switches.  Include cost in tender price.

	2.2 MOULDED CASE CIRCUIT BREAKERS
	.1 Refer to Section 26 28 16.02 – Moulded Case Circuit Breakers.

	2.3 GROUNDING
	.1 Copper ground bus extending full width of cubicles and located at bottom.
	.2 Lugs at each end for size 3/0 grounding cable.

	2.4 POWER SUPPLY AUTHORITY METERING
	.1 Separate compartment and metal raceway for exclusive use of power supply authority metering.
	.2 Provide mounting accessories and wiring for metering as follows and as indicated:
	.1 3 current transformers.

	.3 Coordinate supply and installation of current transformers for utility metering with utility representative.  Carry all associated costs.

	2.5 Transient voltage Surge Suppression (TVSS)
	.1 Refer to Section 26 24 05 – Service Entrance TVSS Protection

	2.6 FINISHES
	.1 Apply finishes in accordance with Section 26 05 00 – Common Work Results -Electrical.
	.1 Service entrance board exterior: gray.


	2.7 EQUIPMENT IDENTIFICATION
	.1 Provide equipment identification in accordance with Section 26 05 00 – Common Work Results - Electrical.
	.2 Nameplates:
	.1 White plate, black letters, size 7.
	.2 Complete board labelled: 120/240 V, single phase, 3 wire Amps as indicated.
	.3 Main disconnect labelled: "Main Breaker".
	.4 Branch disconnects labelled: as indicated.



	Part 3 Execution
	3.1 INSTALLATION
	.1 Locate service entrance board and fasten to wall or floor as indicated.
	.2 Coordinate the supply and installation of current transformers for utility metering with utility representative.
	.3 Connect main secondary service to line terminals of main breaker.
	.4 Connect load terminals of distribution breaker's to feeders.
	.5 Run one grounding conductor 3/0 AWG bare copper in 27 mm conduit from ground bus to building ground.

	3.2 field QUALITY CONTROL
	.1 Perform tests in accordance Section 26 05 00 – Common Work Results - Electrical and Division 01.
	.2 Check factory made connections for mechanical security and electrical continuity.
	.3 Check trip unit settings and fuse sizes against co-ordination study to ensure proper working and protection of components.



	262405
	Part 1 GENERAL
	1.1 REFERENCES
	.1 ANSI/IEEE C67.41, C62.45.
	.2 UL1449 - Second edition.
	.3 NFPA.
	.4 IEEE Standard 1100.
	.5 UL1283 - EMI/RRI noise attenuation standard.
	.6 NEMA LS1.

	1.2 RELATED SECTIONS
	.1 Section 01 33 00 – Submittal Procedures.
	.2 Section 26 05 00 – Common Work Results – Electrical.
	.3 Section 26 24 02 – Service Entrance Board.

	1.3 SUBMITTALS
	.1 Submittal for approval: Provide the following transient protection submittals:
	.1 Dimensional drawing of each transient voltage surge suppressor (TVSS) type, indicating proposed mounting arrangements.
	.2 Written functional description of the transient protection circuit in terms of components, configuration, design approach, and performance capability per NEMA LS1.
	.3 The means of connection of the TVSS to the electrical distribution system per NEMA LS1.

	.2 Provide UL-1449, Second Edition data card from manufacturer showing the Suppressed Voltage Rating (SVR) for the specific catalog number submitted. Typical UL 1449, Second Edition data is not acceptable.
	.3 Per the requirements of NEC Article 285.6, mark the devices with the short circuit current rating.  Meet or exceed the available fault current.  Provide test data from an independent testing laboratory to demonstrate the short circuit current ratin...
	.4 Submit test report data clearly demonstrating the maximum surge current rating has been tested on a COMPLETE TVSS unit including all necessary fusing/overcurrent protection, thermal disconnects, integral disconnects and monitoring systems.
	.5 Submit data demonstrating the TVSS unit, including all overcurrent protection, is fully capable of a minimum repetitive surge current rating of 25,000 ANSI/IEEE C62.41, Category C3 (10kA) impulses without failure or a change in performance characte...

	1.4 WARRANTY
	.1 Provide  manufacturer a product warranty against defects in operation and material for a period of not less than 5 years from date of Substantial Completion.


	Part 2 PRODUCTS
	2.1 ENVIRONMENTAL
	.1 General Requirements:
	.1 No audible noise.
	.2 No appreciable magnetic fields.  Provide proven application of use directly in computer rooms in any location without danger to disc units, disk packs, or tapes.
	.3 Operating Conditions:
	.1 30 - 130 Degrees F
	.2 15 - 85 Percent  Humidity Non-Condensing

	.4 Enclosure:  Heavy duty NEMA 12 dust-tight, drip-tight enclosure, as indicated.


	2.2 TRANSIENT VOLTAGE SURGE SUPPRESSORS
	.1 General Requirements:
	.1 Rated for a 120/240 volt, 60 Hertz, single-phase, 3-wire switchboard, amperage as indicated.

	.2 Provide surge suppressors in accordance with the following requirements:
	.1 Unit parallel in design and connected in parallel to main switchboard.  Each surge suppression element (MOV) individually fused so that a failure of one element and/or fuse has no affect other surge suppression elements.
	.2 Provide UL 1449, 2nd edition listed unit.
	.3 Provide maximum UL 1449 2nd Edition Suppressed Voltage Rating (SVR) for 120/240 Volt systems as follows:
	.1 L-N = 300V
	.2 L-G = 300V
	.3 N-G = 300V
	.4 L-L = 600V

	.4 Provide maximum surge current rating of 160,000 amperes L-N, 160,000 amperes L-G, and 160,000 amperes N-G, based on ANSI/IEEE C62.41 standard 8 by 20 microsecond current waveform.  Provide a higher maximum surge current rated device if required to ...
	.5 Provide unit with a short circuit current rating, which equals or exceeds that of the Main Switchboard.
	.6 Provide UL 1283 listed unit as an electromagnetic interference filter and provide 50 Ohm noise attenuation of at least 30 dB at 100 kHz, 50 dB at 1 MHz, 50 dB at 10 MHz, and 45 dB at 100 MHz.
	.7 Include solid-state, long-life externally mounted LED visual status indicators that indicate the on-line status and operational integrity of each phase of the unit.
	.8 Provide integral, non-fused disconnect system which causes no interruption to the protected load for testing and maintenance.  Disconnect system shall not require removal or replacement for warranty or other repairs.
	.9 Provide an audible alarm with an alarm on/off switch to silence the alarm and a push-to-test switch to test the alarm function.
	.10 Provide an adjustable (resetable) counter to totalize transient voltage surges in both the normal and common mode.  Provide readout with at least a seven-digit LCD located on the unit front cover and provided with a 10-year battery back-up to main...
	.11 ISO 9001 certified.



	Part 3 EXECUTION
	3.1 GENERAL REQUIREMENTS
	.1 Install suppression system immediately next to or on top of service equipment where so approved by the Owner’s Representative.
	.2 Install conductors between suppressor and point of attachment to service equipment sized in accordance with manufacturer’s Shop Drawings and conductor lengths as short as possible, preferably not to exceed 600 mm.  Provide information from manufact...
	.3 Grounding:  bond suppressor ground to the equipment grounding conductor and service entrance ground.

	3.2 FIELD QUALITY CONTROL
	.1 Perform tests in accordance with Section 26 05 00 – Common Work results - Electrical and in accordance with Division 01.
	.2 Inspect primary and secondary connections for tightness and signs of overheating.
	.3 Check fuses for correctness of type and size.
	.4 Check grounding connections.



	262416.01
	Part 1 General
	1.1 SECTION INCLUDES
	.1 Materials and installation for standard and custom breaker type panelboards.

	1.2 RELATED SECTIONS
	.1 Section 01 33 00 - Submittal Procedures.
	.2 Section 06 10 00 - Rough Carpentry.
	.3 Section 26 05 00 – Common Work Results - Electrical.
	.4 Section 26 28 16.02 - Moulded Case Circuit Breakers.

	1.3 REFERENCES
	.1 Canadian Standards Association (CSA)
	.1 CSA C22.2 No.29, Panelboards and enclosed Panelboards.


	1.4 SUBMITTALS
	.1 Drawings to include electrical detail of panel, branch breaker type, quantity, ampacity and enclosure dimension.


	Part 2 Products
	2.1 PANELBOARDS
	.1 Panelboards: to CSA C22.2 No.29 and product of one manufacturer.
	.1 Install circuit breakers in panelboards before shipment.
	.2 In addition to CSA requirements manufacturer's nameplate must show fault current that panel including breakers has been built to withstand.

	.2 250 V panelboards: bus and breakers rated for 14,000 A (symmetrical) minimum interrupting capacity or as indicated on electrical drawings.
	.3 Sequence phase bussing with odd numbered breakers on left and even on right, with each breaker identified by permanent number identification as to circuit number and phase.
	.4 Panelboards: mains, number of circuits, and number and size of branch circuit breakers as indicated.
	.5 Two keys for each panelboard and key panelboards alike.
	.6 Tin plated aluminum bus with neutral of same ampere rating as mains.
	.7 Mains: suitable for bolt-on breakers.
	.8 Trim with concealed front bolts and hinges.
	.9 Trim and door finish: baked grey enamel.

	2.2 BREAKERS
	.1 Breakers: to Section 26 28 16.02 - Moulded Case Circuit Breakers.
	.2 Breakers with thermal and magnetic tripping in panelboards except as indicated otherwise.
	.3 Main breaker: separately mounted on top or bottom of panel to suit cable entry. When mounted vertically, down position should open breaker.
	.4 Lock-on devices for 10% of 15 to 30 A breakers installed as indicated. Turn over unused lock-on devices to Departmental Representative.
	.5 Lock-on devices for receptacles, emergency, door supervisory, stairway, exit and night light circuits as indicated.

	2.3 EQUIPMENT IDENTIFICATION
	.1 Provide equipment identification in accordance with Section 26 05 00 – Common Work Results - Electrical.
	.2 Nameplate for each panelboard size 4 engraved as indicated.
	.3 Nameplate for each circuit in distribution panelboards size 2 engraved as indicated.
	.4 Complete circuit directory with typewritten legend showing location and load of each circuit.


	Part 3 Execution
	3.1 INSTALLATION
	.1 Locate panelboards as indicated and mount securely, plumb, true and square, to adjoining surfaces.
	.2 Install surface mounted panelboards on plywood backboards in accordance with Section 06 10 00 - Rough Carpentry.  Where practical, group panelboards on common backboard.
	.3 Mount panelboards to height specified in Section 26 05 00 – Common Work Results - Electrical or as indicated.
	.4 Connect loads to circuits.
	.5 Connect neutral conductors to common neutral bus with respective neutral identified.



	262726
	Part 1 General
	1.1 SECTION INCLUDES
	.1 Wiring devices, cover plates and their installation.

	1.2 RELATED SECTIONS
	.1 Section 01 33 00 - Submittal Procedures.
	.2 Section 26 05 00 – Common Work Results - Electrical.

	1.3 REFERENCES
	.1 Canadian Standards Association (CSA)
	.1 CSA-C22.2 No.42, General Use Receptacles, Attachment Plugs and Similar Devices.
	.2 CSA-C22.2 No.42.1, Cover Plates for Flush-Mounted Wiring Devices (Bi-national standard, with UL 514D).
	.3 CSA-C22.2 No.55, Special Use Switches.
	.4 CSA-C22.2 No.111, General-Use Snap Switches (Bi-national standard, with UL 20, twelfth edition).



	Part 2 Products
	2.1 RECEPTACLES
	.1 Duplex receptacles, CSA type 5-15 R, 125 V, 15 A, U ground, to: CSA-C22.2 No.42 with following features:
	.1 White thermoplastic moulded housing.
	.2 Suitable for No. 10 AWG for back and side wiring.
	.3 Break-off links for use as split receptacles.
	.4 Eight back wired entrances, four side wiring screws.
	.5 Triple wipe contacts and rivetted grounding contacts.
	.6 Specification grade.

	.2 Other receptacles with ampacity and voltage as indicated.
	.3 Receptacles of one manufacturer throughout project.
	.4 Acceptable products:
	.1 Hubbel 5262-W,
	.2 Leviton 5262-W,
	.3 Pass and Seymour 5262-W.


	2.2 COVERPLATES
	.1 Coverplates for wiring devices to: CSA-C22.2 No.42.1.
	.2 Coverplates from one manufacturer throughout project.
	.3 Sheet steel utility box cover for wiring devices installed in surface-mounted utility boxes.
	.4 Stainless steel cover plates as indicated, thickness 2.5 mm for wiring devices mounted in flush-mounted outlet box.
	.5  Sheet metal cover plates for wiring devices mounted in surface-mounted FS or FD type conduit boxes.
	.6 All wiring device cover plates to be labeled using clear adhesive strips with black type identifying panel and circuit number for each device.


	Part 3 Execution
	3.1 INSTALLATION
	.1 Receptacles:
	.1 Install receptacles in gang type outlet box when more than one receptacle is required in one location.
	.2 Mount receptacles at height in accordance with Section 26 05 00 – Common Work Results - Electrical.

	.2 Coverplates:
	.1 Protect cover plate finish with paper or plastic film until painting and other work is finished.
	.2 Install suitable common cover plates where wiring devices are grouped.
	.3 Do not use coverplates meant for flush outlet boxes on surface-mounted boxes.




	262813.01
	Part 1 General
	1.1 Related Sections
	.1 Section 01 78 00 – Closeout Submittals.
	.2 Section 26 05 00 – Common Work Results - Electrical.

	1.2 References
	.1 Canadian Standards Association (CSA)
	.1 CSA C22.2No.248.12 , Low Voltage Fuses Part 12: Class R (Bi-National Standard with, UL 248-12 (1st Edition).


	1.3 SUBMITTALS
	.1 Submit fuse performance data characteristics for each fuse type and size above 600 A. Performance data to include: average melting time-current characteristics.

	1.4 Delivery and Storage
	.1 Ship fuses in original containers.
	.2 Do not ship fuses installed in switchboard.
	.3 Store fuses in original containers in storage cabinet moisture free location.

	1.5 Maintenance Materials
	.1 Provide maintenance materials in accordance with Section 01 78 00 - Closeout Submittals.
	.2  Three spare fuses of each type and size installed above 600 A.
	.3  Six spare fuses of each type and size installed up to and including 600 A.


	Part 2 Products
	2.1 Fuses General
	.1 Fuse type references L1, L2, J1, R1, etc. have been adopted for use in this specification.
	.2 Fuses: product of one manufacturer for entire project.

	2.2 Fuse Types
	.1 Class L fuses (formerly HRC-L ).
	.1 Type L1, time delay, capable of carrying 500% of its rated current for 10 s minimum.
	.2 Type L2, fast acting.

	.2 Class J fuses (formerly HRCI- J).
	.1 Type J1, time delay, capable of carrying 500% of its rated current for 10 s minimum.
	.2 Type J2, fast acting.

	.3 Class R -R fuses (formerly HRCI- R). For UL Class RK1 fuses, peak let-through current and its’ peak let-through values not to exceed limits of UL 198E-1982, table 10.2.
	.1 Type R1, (UL Class RK1), time delay, capable of carrying 500% of its rated current for 10 s minimum, to meet UL Class RK1 maximum let-through limits.
	.2 Type R2, time delay, capable of carrying 500% of its rated current for 10 s minimum.
	.3 Type R3, (UL Class RK1), fast acting Class R, to meet UL Class RK1 maximum let-through limits.

	.4 Class -C fuses (formerly HRCII- C).


	Part 3 Execution
	3.1 Installation
	.1 Install fuses in mounting devices immediately before energizing circuit. Ensure correct fuses fitted to physically matched mounting devices.
	.1 Install Class R rejection clips for HRCI-R fuses.

	.2 Ensure correct fuses fitted to assigned electrical circuit.
	.3 Where UL Class RK1 fuses are specified, install warning label "Use only UL Class RK1 fuses for replacement" on equipment.
	.4 Turn spare fuses over to Owner Representative.



	262816.02
	Part 1 General
	1.1 Related Sections
	.1 Section 01 33 00 - Submittal Procedures.
	.2 Section 26 05 00 - Common Work Results – Electrical.

	1.2 SUBMITTALS
	.1 Include time-current characteristic curves for breakers with ampacity of 600 A and over or with interrupting capacity of 22,000 A symmetrical (rms) and over at system voltage.


	Part 2 Products
	2.1 Breakers General
	.1 Bolt-on moulded case circuit breaker: quick- make, quick-break type, for manual and automatic operation with temperature compensation for 40 C ambient.
	.2 Common-trip breakers: with single handle for multi-pole applications.
	.3 Magnetic instantaneous trip elements in circuit breakers to operate only when value of current reaches setting. Trip settings on breakers with adjustable trips to range from 3-8 times current rating.
	.4 Circuit breakers with interchangeable trips as indicated.
	.5 Circuit breakers for panelboards to have minimum of 14,000 A symmetrical rms interrupting capacity rating.
	.6 Circuit breakers for service entrance board  to have minimum of 25,000 A symmetrical rms interrupting capacity rating.

	2.2 Thermal Magnetic Breakers Design A
	.1 Moulded case circuit breaker to operate automatically by means of thermal and magnetic tripping devices to provide inverse time current tripping and instantaneous tripping for short circuit protection.


	Part 3 Execution
	3.1 Installation
	.1 Install circuit breakers as indicated.



	262820
	Part 1 General
	1.1 SECTION INCLUDES
	.1 Equipment and installation for ground fault circuit interrupters (GFCI).

	1.2 RELATED SECTIONS
	.1 Section 01 33 00 - Submittal Procedures.
	.2 Section 26 05 00 – Common Work Results - Electrical.

	1.3 REFERENCES
	.1 Canadian Standards Association (CSA)
	.1 CAN/CSA-C22.2 No.144, Ground Fault Circuit Interrupters.

	.2 National Electrical Manufacturers Association (NEMA)
	.1 NEMA PG 2.2, Application Guide for Ground Fault Protection Devices for Equipment.


	1.4 SUBMITTALS
	.1 Submit product data and shop drawings.


	Part 2 Products
	2.1 MATERIALS
	.1 Equipment and components for ground fault circuit interrupters (GFCI): to CAN/CSA-C22.2 No.144.
	.2 Components comprising ground fault protective system to be of same manufacturer.

	2.2 BREAKER TYPE GROUND FAULT INTERRUPTER
	.1  Single or two pole ground fault circuit interrupter for 15-20 A, 120 V, 1 phase circuit c/w test and reset facilities.


	Part 3 Execution
	3.1 INSTALLATION
	.1 Connect supply and load wiring to equipment in accordance with manufacturer's recommendations.

	3.2 FIELD QUALITY CONTROL
	.1 Perform tests in accordance with Section 26 05 00 - Common Work Results - Electrical and Division 01.
	.2 Demonstrate simulated ground fault tests.



	262823
	Part 1 General
	1.1 Related Sections
	.1 Section 01 33 00 - Submittal Procedures.
	.2 Section 26 05 00 – Common Work Results - Electrical.


	Part 2 Products
	2.1 Disconnect Switches
	.1  Fusible and non-fusible, disconnect switch in CSA Enclosure type 1, size as indicated.
	.2 Provision for padlocking in on-off switch position by three locks.
	.3 Mechanically interlocked door to prevent opening when handle in ON position.
	.4 Fuses: size as indicated, to Section 26 28 13.01 - Fuses - Low Voltage.
	.5 Fuseholders: suitable without adaptors, for type and size of fuse indicated.
	.6 Quick-make, quick-break action.
	.7 ON-OFF switch position indication on switch enclosure cover.
	.8 Heavy duty rated.  EEMAC 2 (sprinkler proof) for interior and EEMAC 4X for exterior.

	2.2 Equipment Identification
	.1 Provide equipment identification in accordance with Section 26 05 00 – Common Work Results - Electrical.
	.2 Indicate name of load controlled on size 4 nameplate.


	Part 3 Execution
	3.1 Installation
	.1 Install disconnect switches complete with fuses as indicated.



	268000
	Part 1 GENERAL
	1.1 SCOPE OF WORK
	.1 Testing and commissioning are called for throughout the individual specifications.  This does not relieve this trade from providing all testing and commissioning necessary to ensure that systems and equipment operate as required and that they inter...

	1.2 SECTION INCLUDES
	.1 Commissioning of all building electrical systems and component including:
	.1 Testing and adjustment.
	.2 Demonstrations and Training.
	.3 Instructions of all procedures for Owner’s personnel.
	.4 Updating as-built data.
	.5 Co-ordination of Operation and Maintenance material.


	1.3 RELATED SECTION
	.1 Section 26 05 00 – Common Work Results - Electrical.

	1.4 REFERENCES
	.1 CSA (Canadian Standards Association).
	.2 Underwriters Laboratories of Canada.

	1.5 QUALITY ASSURANCE
	.1 Provide qualified trades persons, certified testing agencies, factory trained and approved by the Commissioning Team Leader.
	.2 Submit the names of all personnel to be used during the Commissioning activities for Owner Approval.

	1.6 COMMISSIONING
	.1 The purpose of the commissioning process is to fully test all new building systems including architectural, mechanical and electrical components and operating procedures by challenging these systems to realistic operation conditions.
	.2 The Commissioning activities shall be co-ordinated by the General Contractor.
	.3 Commissioning activities for the electrical systems must have available up to date as-built drawing information and accurate Operations and Maintenance Manuals.  These documents shall be a major part of this activity.
	.4 Contractor shall be responsible to update all documentation with information and any changes duly noted during the Commissioning exercise.
	.5 Contractor shall arrange for all outside suppliers, equipment manufacturers, test agencies and others as identified in the commissioning sections of this specification.  The cost associated with this requirement shall be included as part of the ten...

	1.7 SUBMITTALS
	.1 The electrical sub-contractor shall be responsible for ensuring all activities are properly documented in this manual and co-ordinated through the General Contractor.
	.2 As-built drawings and data books must be available two weeks prior to commissioning for review and use by the consultant and Commissioning Team prior to the start of the commissioning activities.

	1.8 PREPARATION
	.1 Provide test instruments required for all activities as defined in the manufacturer’s installation documents.
	.2 Verify all systems are in compliance with the requirements of the manufacturer’s installation documents prior to the precommissioning check out operation.
	.3 Confirm all scheduled activities have identified personnel available.
	.4 Where systems or equipment do not operate as required, make the necessary corrections or modifications, re-test and re-commission.

	1.9 SYSTEM DESCRIPTION
	.1 Perform all start up operations, control adjustment, trouble shooting, servicing and maintenance of each item of equipment as defined in the manufacturer’s installation documentation.
	.2 Owner will provide list of personnel to receive instructions and will co-ordinate their attendance at agreed upon times.
	.3 Prepare and insert additional data in the operations and maintenance manuals and update as-built drawings when need for additional data becomes apparent during the commissioning exercise.
	.4 Where instruction is specified in the manufacturer’s installation documents, instruct personnel in all phases of operation and maintenance using operation and maintenance manuals as the basis of instruction.
	.5 Conduct presentation on Owner’s premises. Owner will provide space.

	1.10 FINAL REPORT
	.1 This trade shall assemble all testing data and commissioning reports and submit them to the Owner.
	.2 Each form shall bear signature of recorder, and that of supervisor of reporting organizer.

	1.11 SCHEDULE OF ACTIVITIES
	.1 Commissioning activities shall be conducted based on pre-established schedule with all members of the commissioning team, refer to Division 01.
	.2 Adhering to the established schedule is very important as the co-ordination and scheduling of the participants will be difficult to alter once this is established.  Close co-ordination of this schedule is important.
	.3 In the event project cannot be commissioned in the allotted time slot, the contractor shall pay for all costs associated with assembling the Commissioning Team at a later date.  If the contractor has not performed his duties to reach commissioning ...



	269000
	Part 1 GENERAL
	1.1 GENERAL
	.1 This section describes the extent of services to be provided for wiring of equipment supplied by others.
	.2 Within the context of this section, Others means:
	.1 The Owner, as defined in the Contract.
	.2 Other contractors supplying and installing equipment to the contract.


	1.2 EXTENT OF SERVICES PROVIDED
	.1 The work of this contract is to include all power and control wiring of equipment which is provided by Division 26.
	.2 All power and control wiring above 50 V for equipment supplied by Mechanical Division will be the responsibility of this contractor.  Coordinate with Mechanical contractor for exact requirements.
	.3 All control wiring 50 V and less for equipment supplied by Mechanical Division will be the responsibility of Mechanical Division.  Conduit and wire associated with this is the responsibility of Mechanical Division.
	.4 Final connection of all wiring to equipment provided by others (except control wiring below 50 V associated with Mechanical Division equipment) will be by Division 26.  Coordinate with the provider for connection instructions.

	1.3 RESPONSIBILITY OF DIVISION 26
	.1 It is the responsibility of the Division 26 subcontractor to verify final requirements for wiring of all equipment noted.  Verification of wiring requirements to include:
	.1 Confirmation of electrical characteristics.
	.2 Location of connection point.
	.3 Method of connection (i.e. direct or plug-in etc.)

	.2 Obtain and become familiar with shop drawings for all relevant equipment.
	.3 No claim for extra will be entertained for wiring equipment which has been indicated, or changes to installed wiring where installation proceeded prior to verification of electrical requirements.


	Part 2 PRODUCTS (NOT APPLICABLE)
	Part 3 EXECUTION (NOT APPLICABLE)

	337173.01
	Part 1 General
	1.1 Related Sections
	.1 Section 01 33 00 – Submittal Procedures.
	.2 Section 01 74 21 – Construction/Demolition Waste Management and Disposal.
	.3 Section 26 05 00 - Common Work Results - Electrical.
	.4 Section 26 05 21 - Wire and Cables 0-1000 V.
	.5 Section 26 05 28 - Grounding - Secondary.
	.6 Section 26 05 34 - Conduits, Conduit Fastenings and Conduit Fittings.

	1.2 References
	.1 Canadian Standards Association (CSA)
	.1 CAN/CSA-C83, Communication and Power Line Hardware.


	1.3 Regulatory Requirements
	.1 Co-ordinate and meet requirements of power supply authority. Ensure availability of power when required.  Electrical Contractor to cover all costs associated with contribution-in-aid of construction to Utility authority for provision of building pe...


	Part 2 Products
	2.1 Material
	.1 Service mast: rigid, heavy duty, galvanized steel, suitable for attachment of support clamps, insulator rack, weatherhead, service drop fittings.
	.2 Service mast support devices: as indicated.
	.3 Insulator rack: to CAN/CSA-C83, one, two, three or four wire, heavy duty, as indicated.
	.4 Weatherhead: rigid galvanized steel to approval of supply authority.
	.5 Rigid galvanized steel conduit, fittings: in accordance with Section 26 05 24 - Conduits, Conduit Fastenings and Conduit Fittings.
	.6 Service drop conductors and supporting cable: in accordance with Section 26 05 21 - Wires and Cables (0-1000 V), copper, type RW90 XLPE, size and number of conductors as indicated.


	Part 3 EXECUTION
	3.1 Installation
	.1 Install service mast, insulator rack, weatherhead.
	.2 Install meter socket and conduit.
	.3 Install service drop conductors allowing sufficient conductor length for connection to service equipment.
	.4 Allow sufficient conductor length for connection to supply by power supply authority.
	.5 Allow sufficient conductor length for drip loops.
	.6 Make grounding connections in accordance with Section 26 05 28 - Grounding - Secondary.

	3.2 Field Quality Control
	.1 Perform tests in accordance with Section 26 05 00 - Common Work Results – Electrical and Section 01 91 13 – General Commissioning (Cx) Requirements.
	.2 Perform additional tests as required by authority having jurisdiction.
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	230500
	Part 1 General
	1.1 RELATED SECTIONS
	.1 Section 01 33 00 - Submittal Procedures.
	.2 Section 01 78 00 - Closeout Submittals.

	1.2 SUBMITTALS
	.1 Submittals: in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Shop drawings; submit drawings stamped and signed for approval by Owner’s Representative.
	.3 Shop drawings to show:
	.1 Mounting arrangements.
	.2 Operating and maintenance clearances.

	.4 Shop drawings and product data accompanied by:
	.1 Detailed drawings of bases, supports, and anchor bolts.
	.2 Acoustical sound power data, where applicable.
	.3 Points of operation on performance curves.
	.4 Manufacturer to certify current model production.
	.5 Certification of compliance to applicable codes.

	.5 In addition to transmittal letter referred to in Section 01 33 00 - Submittal Procedures: use MCAC "Shop Drawing Submittal Title Sheet". Identify section and paragraph number.
	.6 Closeout Submittals:
	.1 Provide operation and maintenance data for incorporation into manual specified in Section 01 78 00 - Closeout Submittals.
	.2 Operation and maintenance manual approved by, and final copies deposited with, Owner’s Representative before final inspection.
	.3 Operation data to include:
	.1 Control schematics for systems including environmental controls.
	.2 Description of systems and their controls.
	.3 Description of operation of systems at various loads together with reset schedules and seasonal variances.
	.4 Operation instruction for systems and component.
	.5 Description of actions to be taken in event of equipment failure.
	.6 Valves schedule and flow diagram.
	.7 Colour coding chart.

	.4 Maintenance data to include:
	.1 Servicing, maintenance, operation and trouble-shooting instructions for each item of equipment.
	.2 Data to include schedules of tasks, frequency, tools required and task time.

	.5 Performance data to include:
	.1 Equipment manufacturer's performance datasheets with point of operation as left after commissioning is complete.
	.2 Equipment performance verification test results.
	.3 Special performance data as specified.
	.4 Testing, adjusting and balancing reports as specified in Section 23 05 93 - Testing, Adjusting and Balancing for HVAC.

	.6 Approvals:
	.1 Submit 2 copies of draft Operation and Maintenance Manual to Owner’s Representative for approval. Submission of individual data will not be accepted unless directed by Owner’s Representative.
	.2 Make changes as required and re-submit as directed by Owner’s Representative.

	.7 Additional data:
	.1 Prepare and insert into operation and maintenance manual additional data when need for it becomes apparent during specified demonstrations and instructions.

	.8 Site records:
	.1 Owner’s Representative will provide 1 set of reproducible mechanical drawings or AutoCAD files. Provide sets of white prints as required for each phase of work. Mark changes as work progresses and as changes occur. Include changes to existing mecha...
	.2 Transfer information weekly to reproducibles, revising reproducibles to show work as actually installed.
	.3 Use different colour for each service.
	.4 Make available for reference purposes and inspection.

	.9 As-built drawings:
	.1 Prior to start of Testing, Adjusting and Balancing for HVAC, finalize production of as-built drawings.
	.2 Identify each drawing in lower right hand corner in letters at least 12 mm high as follows: - "AS BUILT DRAWINGS: THIS DRAWING HAS BEEN REVISED TO SHOW MECHANICAL SYSTEMS AS INSTALLED" (Signature of Contractor) (Date).
	.3 Submit to Owner’s Representative for approval and make corrections as directed.
	.4 Perform testing, adjusting and balancing for HVAC using as-built drawings.
	.5 Submit completed reproducible as-built drawings with Operating and Maintenance Manuals.

	.10 Submit copies of as-built drawings for inclusion in final TAB report.


	1.3 QUALITY ASSURANCE
	.1 Quality Assurance: in accordance with Division 01.
	.2 Health and Safety Requirements: do construction occupational health and safety in accordance with Section 01 35 28 - Health and Safety Requirements.

	1.4 MAINTENANCE
	.1 Furnish spare parts in accordance with Section 01 78 00 - Closeout Submittals as follows:
	.1 One set of packing for each pump.
	.2 One casing joint gasket for each size pump.
	.3 One head gasket set for each heat exchanger.
	.4 One glass for each gauge glass.
	.5 One filter cartridge or set of filter media for each filter or filter bank in addition to final operating set.

	.2 Provide one set of special tools required to service equipment as recommended by manufacturers and in accordance with Section 01 78 00 - Closeout Submittals.
	.3 Furnish one commercial quality grease gun, grease and adapters to suit different types of grease and grease fittings.

	1.5 DELIVERY, STORAGE, AND HANDLING
	.1 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse and recycling in accordance with Division 01.



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


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

	3.2 CLEANING
	.1 Clean interior and exterior of all systems including strainers. Protect open ends of ducts, diffusers, grilles and registers during construction to prevent ingress of dust and dirt into interior of ducts. If dust or dirt is detected prior to startu...

	3.3 FIELD QUALITY CONTROL
	.1 Site Tests: conduct following tests in accordance with Section 01 45 00 - Quality Control and submit report as described in PART 1 - SUBMITTALS.
	.1 Submit tests as specified in other sections of this specification.

	.2 Manufacturer's Field Services:
	.1 Obtain written report from manufacturer verifying compliance of Work, in handling, installing, applying, protecting and cleaning of product and submit Manufacturer's Field Reports as described in PART 1 - SUBMITTALS.
	.2 Provide manufacturer's field services consisting of product use recommendations and periodic site visits for inspection of product installation in accordance with manufacturer's instructions.
	.3 Schedule site visits, to review Work, as directed in PART 1 - QUALITY ASSURANCE.


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

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



	230501
	Part 1 General
	1.1 SUMMARY
	.1 Use of HVAC systems during construction.

	1.2 Use of Systems
	.1 Use of new and/or existing permanent heating and/or ventilating systems for supplying temporary heat or ventilation is permitted only under the following conditions:
	.1 Entire system is complete, pressure tested, cleaned, flushed out.
	.2 Building has been closed in, areas to be heated/ventilated are clean and will not thereafter be subjected to dust-producing processes.
	.3 There is no possibility of damage from any cause.
	.4 Supply ventilation systems are protected by 60% filters, which shall be inspected daily, changed every week or more frequently as required.
	.5 Return systems have approved filters over all openings, inlets, outlets.
	.6 All systems will be:
	.1 operated as per manufacturer's recommendations or instructions.
	.2 operated by Contractor.
	.3 monitored continuously by Contractor.

	.7 Warranties and guarantees are not thereby relaxed.
	.8 Regular preventive and all other manufacturers recommended maintenance routines are performed by Contractor at his own expense and under supervision of Owner’s Representative.
	.9 Refurbish entire system before static completion; clean internally and externally, restore to "as- new" condition, and replace filters in air systems.

	.2 Filters specified in this section are over and above those specified in other sections of this project.
	.3 Exhaust systems are not included in any approvals for temporary heating ventilation.


	Part 2 Products (NOT used)
	Part 3 Execution (NOT used)

	230529
	Part 1 General
	1.1 Summary
	.1 Section includes:
	.1 Concrete housekeeping pads, hangers and supports for mechanical piping, ducting and equipment.


	1.2 Related Sections
	.1 Section 01 33 00 - Submittal Procedures.

	1.3 References
	.1 American National Standards Institute/ American Society of Mechanical Engineers (ANSI/ASME)
	.2 American Society for Testing and Materials (ASTM)
	.1 ASTM A307, Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile Strength.
	.2 ASTM A563, Specification for Carbon and Alloy Steel Nuts.

	.3 Factory Mutual (FM)
	.4 Health Canada / Workplace Hazardous Materials Information System (WHMIS).
	.1 Materials Safety Data Sheets (MSDS).

	.5 Underwriter's Laboratories of Canada (ULC)

	1.4 system description
	.1 Design Requirements
	.1 Construct pipe hanger and support to manufacturer's recommendations utilizing manufacturer's regular production components, parts and assemblies.
	.2 Base maximum load ratings on allowable stresses prescribed by MSS SP58 or ASME B31.1.
	.3 Ensure that supports, guides, anchors do not transmit excessive quantities of heat to building structure.
	.4 Design hangers and supports to support systems under all conditions of operation, allow free expansion and contraction, prevent excessive stresses from being introduced into pipework or connected equipment.
	.5 Provide for vertical adjustments after erection and during commissioning. Amount of adjustment to be in accordance with MSS SP58.

	.2 Performance Requirements
	.1 Design supports, platforms, catwalks, hangers, to withstand seismic events for location as per the National Building Code


	1.5 SUBMITTALS
	.1 Submittals: in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Shop drawings: submit drawings stamped and signed for approval by Owner’s Representative.
	.3 Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal Procedures.
	.1 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.2 Instructions: submit manufacturer's installation instructions.
	.1 Owner’s Representative will make available 1 copy of systems supplier's installation instructions.


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


	1.6 QUALITY ASSURANCE
	.1 Health and Safety:
	.1 Do construction occupational health and safety in accordance with Section 01 35 28 - Health and Safety Requirements.


	1.7 DELIVERY, STORAGE, AND HANDLING
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle in accordance with Division 01.
	.2 Deliver, store and handle materials in accordance with manufacturer's written instructions.

	.2 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse and recycling in accordance with Division 01.



	Part 2 Products
	2.1 General
	.1 Fabricate hangers, supports and sway braces in accordance with ANSI B31.1 and MSS SP-58 and SP-89.
	.2 Use components for intended design purpose only. Do not use for rigging or erection purposes.

	2.2 Pipe Hangers
	.1 Finishes:
	.1 Pipe hangers and supports: galvanized painted with zinc-rich paint after manufacture.
	.2 Use electro-plating galvanizing process or hot dipped galvanizing process.
	.3 Ensure steel hangers in contact with copper piping are copper plated or epoxy coated.

	.2 Shop and field-fabricated assemblies.
	.1 Trapeze hanger assemblies: MSS SP-89.
	.2 Steel brackets: MSS SP-89.
	.3 Sway braces for seismic restraint systems: to MSS SP-89.

	.3 Hanger rods: threaded rod material to MSS SP-58.
	.1 Ensure that hanger rods are subject to tensile loading only.
	.2 Provide linkages where lateral or axial movement of pipework is anticipated.
	.3 Do not use 22 mm or 28 mm rod.

	.4 Adjustable clevis: material to MSS SP-69, UL listed FM approved, where required clevis bolt with nipple spacer and vertical adjustment nuts above and below clevis.
	.1 Ensure "U" has hole in bottom for rivetting to insulation shields.

	.5 Yoke style pipe roll: carbon steel yoke, rod and nuts with cast iron roll, to MSS SP-69.
	.6 U-bolts: carbon steel to MSS SP-69 with 2 nuts at each end to ASTM A563.
	.1 Finishes for steel pipework:  galvanized.



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

	3.2 Installation
	.1 Install in accordance with:
	.1 Manufacturer's instructions and recommendations.

	.2 Clamps on riser piping:
	.1 Support independent of connected horizontal pipework using  riser clamps and riser clamp lugs welded to riser.
	.2 Bolt-tightening torques to be to industry standards.
	.3 Steel pipes: Install below coupling or shear lugs welded to pipe.
	.4 Cast iron pipes: Install below joint.

	.3 Clevis plates:
	.1 Attach to concrete with 4 minimum concrete inserts, one at each corner.

	.4 Provide supplementary structural steelwork where structural bearings do not exist or where concrete inserts are not in correct locations.
	.5 Use approved constant support type hangers where:
	.1 Vertical movement of pipework is 13 mm or more,
	.2 Transfer of load to adjacent hangers or connected equipment is not permitted.

	.6 Use variable support spring hangers where:
	.1 Transfer of load to adjacent piping or to connected equipment is not critical.
	.2 Variation in supporting effect does not exceed 25 % of total load.


	3.3 Hanger Installation
	.1 Install hanger so that rod is vertical under operating conditions.
	.2 Adjust hangers to equalize load.
	.3 Support from structural members. Where structural bearing does not exist or inserts are not in suitable locations, provide supplementary structural steel members, comprised of angel iron or c-channel.

	3.4 Horizontal Movement
	.1 Angularity of rod hanger resulting from horizontal movement of pipework from cold to hot position not to exceed 4 degrees from vertical.
	.2 Where horizontal pipe movement is less than 13 mm, offset pipe hanger and support so that rod hanger is vertical in the hot position.

	3.5 Final Adjustment
	.1 Adjust hangers and supports:
	.1 Ensure that rod is vertical under operating conditions.
	.2 Equalize loads.

	.2 Adjustable clevis:
	.1 Tighten hanger load nut securely to ensure proper hanger performance.
	.2 Tighten upper nut after adjustment.

	.3 C-clamps:
	.1 Follow manufacturer's recommended written instructions and torque values when tightening C-clamps to bottom flange of beam.

	.4 Beam clamps:
	.1 Hammer jaw firmly against underside of beam.




	230553.01
	Part 1 General
	1.1 summary
	.1 Section Includes:
	.1 Materials and requirements for the identification of piping systems, duct work, valves and controllers, including the installation and location of identification systems.
	.2 Sustainable requirements for construction and verification.


	1.2 Related Sections
	.1 Section 01 33 00 - Submittal Procedures.

	1.3 References
	.1 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-24.3, Identification of Piping Systems.

	.2 National Fire Protection Association (NFPA)
	.1 NFPA 13, Standard for the Installation of Sprinkler Systems.
	.2 NFPA 14, Standard for the Standpipe and Hose Systems.


	1.4 submittals
	.1 Product Data:
	.1 Submittals:  in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product data to include paint colour chips, other products specified in this section.
	.3 Samples:
	.1 Submit samples in accordance with Section 01 33 00 – Submittal Procedures.
	.2 Samples to include nameplates, labels, tags, lists of proposed legends.



	1.5 Quality assurance
	.1 Quality assurance submittals:  submit following in accordance with Section 01 33 00 – Submittal Procedures.
	.2 Health and Safety:
	.1 Do construction occupational health and safety in accordance with Section 01 35 29.06 – Health and Safety Requirements.


	1.6 delivery, storage, and handling
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle in accordance with Division 01.
	.2 Deliver, store and handle materials in accordance with manufacturer’s written instructions.

	.2 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse and recycling in accordance with Division 01.
	.2 Dispose of unused paint coating material at official hazardous material collections site approved by Owner’s Representative.
	.3 Do not dispose of unused paint coating material into sewer system, into streams, lakes, onto ground or in locations where it will pose health or environmental hazard.



	Part 2 Products
	2.1 Manufacturer's Equipment Nameplates
	.1 Metal or plastic laminate nameplate mechanically fastened to each piece of equipment by manufacturer.
	.2 Lettering and numbers to be raised or recessed.
	.3 Information to include, as appropriate:
	.1 Equipment: Manufacturer's name, model, size, serial number, capacity.
	.2 Motor: voltage, Hz, phase, power factor, duty, frame size.


	2.2 System Nameplates
	.1 Colours:
	.1 Hazardous: red letters, white background.
	.2 Elsewhere: black letters, white background (except where required otherwise by applicable codes).

	.2 Construction:
	.1 3 mm thick laminated plastic or white anodized aluminum, matte finish, with square corners, letters accurately aligned and machine engraved into core.

	.3 Sizes:
	.1 Conform to following table:
	.2 Use maximum of 25 letters/numbers per line.

	.4 Locations:
	.1 Terminal cabinets, control panels: Use size # 5.
	.2 Equipment in Mechanical Rooms: Use size # 9.


	2.3 Existing Identification Systems
	.1 Apply existing identification system to new work.
	.2 Where existing identification system does not cover for new work, use identification system specified this section.
	.3 Before starting work, obtain written approval of identification system from Owner’s Representative.

	2.4 Identification of Piping Systems
	.1 Identify contents by background colour marking, pictogram (as necessary), legend; direction of flow by arrows. To CAN/CGSB 24.3 except where specified otherwise.
	.2 Pictograms:
	.1 Where required, to Workplace Hazardous Materials Information System (WHMIS) regulations.

	.3 Legend:
	.1 Block capitals to sizes and colours listed in CAN/CGSB 24.3.

	.4 Arrows showing direction of flow:
	.1 Outside diameter of pipe or insulation less than 75 mm: 100 mm long x 50 mm high.
	.2 Outside diameter of pipe or insulation 75 mm and greater: 150 mm long x 50 mm high.
	.3 Use double-headed arrows where flow is reversible.

	.5 Extent of background colour marking:
	.1 To full circumference of pipe or insulation.
	.2 Length to accommodate pictogram, full length of legend and arrows.

	.6 Materials for background colour marking, legend, arrows:
	.1 Pipes and tubing 20 mm and smaller: Waterproof and heat-resistant pressure sensitive plastic marker tags.
	.2 All other pipes: Pressure sensitive plastic-coated cloth or vinyl with protective overcoating, waterproof contact adhesive undercoating, suitable for ambient of 100%RH and continuous operating temperature of 150oC and intermittent temperature of 20...

	.7 Colours and Legends:
	.1 Where not listed, obtain direction from Owner’s Representative.
	.2 Colours for legends, arrows, to following table:
	.3 Background colour marking and legends for piping systems:


	2.5 Identification DUCTWORK systems
	.1 50 mm high stencilled letters and directional arrows 150 mm long x 50 mm  high.
	.2 Colours: Black, or co-ordinated with base colour to ensure strong contrast.
	.3 Identify system: e.g. Supply AHU-1, Exhaust F-7.

	2.6 Valves, Controllers
	.1 Brass tags 12 mm diameter with stamped identification data filled with black paint.
	.2 Include flow diagrams for each system, of approved size, showing charts and schedules with identification of each tagged item, valve type, service, function, normal position, location of tagged item.

	2.7 Controls Components Identification
	.1 Identify all systems, equipment, components, controls, sensors with system nameplates specified in section 25 05 54 – EMCS:  Identification.  If no EMCS included in project, identification as per this section.
	.2 Inscriptions to include function and (where appropriate) fail-safe position, component ID name.

	2.8 Language
	.1 Identification to be in English.


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

	3.2 Timing
	.1 Provide identification only after all painting specified in Section 09 91 23 - Interior Painting has been completed.

	3.3 Installation
	.1 Perform work in accordance with CAN/CGSB-24.3 except as specified otherwise.
	.2 Provide ULC and/or CSA registration plates as required by respective agency.

	3.4 Nameplates
	.1 Locations:
	.1 In conspicuous location to facilitate easy reading and identification from operating floor.

	.2 Standoffs:
	.1 Provide for nameplates on hot and/or insulated surfaces.

	.3 Protection
	.1 Do not paint, insulate or cover in any way.


	3.5 Location of Identification on Piping and Ductwork Systems
	.1 On long straight runs in open areas in boiler rooms, equipment rooms, galleries, tunnels: At not more than 17 m intervals and more frequently if required to ensure that at least one is visible from any one viewpoint in operating areas and walking a...
	.2 Adjacent to each change in direction.
	.3 At least once in each small room through which piping or ductwork passes.
	.4 On both sides of visual obstruction or where run is difficult to follow.
	.5 On both sides of separations such as walls, floors, partitions.
	.6 Where system is installed in pipe chases, ceiling spaces, galleries, confined spaces, at entry and exit points, and at access openings.
	.7 At beginning and end points of each run and at each piece of equipment in run.
	.8 At point immediately upstream of major manually operated or automatically controlled valves, dampers, etc. Where this is not possible, place identification as close as possible, preferably on upstream side.
	.9 Identification to be easily and accurately readable from usual operating areas and from access points.
	.1 Position of identification to be approximately at right angles to most convenient line of sight, considering operating positions, lighting conditions, risk of physical damage or injury and reduced visibility over time due to dust and dirt.


	3.6 Valves, Controllers
	.1 Valves and operating controllers, except at plumbing fixtures, radiation, or where in plain sight of equipment they serve: Secure tags with non-ferrous chains or closed "S"hooks.
	.2 Install one copy of flow diagrams, valve schedules mounted in frame behind non-glare glass where directed by Owner’s Representative. Provide one copy (reduced in size if required) in each operating and maintenance manual.
	.3 Number valves in each system consecutively.

	3.7 Cleaning
	.1 Proceed in accordance with Division 01.
	.2 Upon completion and verification of performance of installation, remove surplus materials, rubbish, tools and equipment.



	230593
	Part 1 General
	1.1 SUMMARY
	.1 TAB is used throughout this Section to describe the process, methods and requirements of testing, adjusting and balancing for HVAC.
	.2 TAB means to test, adjust and balance to perform in accordance with requirements of Contract Documents and to do other work as specified in this Section.

	1.2 QUALIFICATIONS OF TAB PERSONNEL
	.1 Submit names of personnel certified to AABC, NBC, NEBB or SMACNA to perform TAB to Owner’s Representative within 90 days of award of contract.
	.2 Provide documentation confirming qualifications, successful experience.  TAB contractor shall have experience to AABC, NBC, NEBB or SMACNA.
	.3 TAB: performed in accordance with the requirements of standard under which TAB Firm’s qualifications are approved:
	.1 Associated Air Balance Council, (AABC) National Standards for Total System Balance, MN-1.
	.2 National Balancing Council, (NBC) Certified Air Balancing Specifications and Certified Hydronic Balancing Specifications.
	.3 National Environmental Balancing Bureau (NEBB) TABES, Procedural Standards for Testing, Adjusting, Balancing of Environmental Systems.
	.4 Sheet Metal and Air Conditioning Contractors’ National Association (SMACNA), HVAC TAB HVAC Systems – Testing, Adjusting and Balancing.

	.4 Recommendations and suggested practices contained in the TAB Standard: mandatory.
	.5 Use TAB Standard provisions, including checklists, and report forms to satisfy Contract requirements.
	.6 Use TAB standard for TAB, including qualifications for TAB Firm and Specialist and calibration of TAB instruments.
	.7 Where instrument manufacturer calibration recommendations are more stringent than those listed in the TAB standard, use manufacturer’s recommendations.
	.8 TAB Standard quality assurance provisions such as performance guarantees form part of this contract.
	.1 For systems or system components not covered in TAB standard, use TAB procedures developed by TAB Specialist.
	.2 Where new procedures and requirements are applicable to Contract requirements have been published or adopted by body responsible for TAB Standard used (AABC, NBC, NEBB, or SMACNA), requirements and recommendations contained in these procedures and ...


	1.3 Purpose of TAB
	.1 Test to verify proper and safe operation, determine actual point of performance, evaluate qualitative and quantitative performance of equipment, systems and controls at design, average and low loads using actual or simulated loads.
	.2 Adjust and regulate equipment and systems so as to meet specified performance requirements and to achieve specified interaction with other related systems under normal and emergency loads and operating conditions.
	.3 Balance systems and equipment to regulate flow rates to match load requirements over full operating ranges.

	1.4 Exceptions
	.1 TAB of systems and equipment regulated by codes, standards to be to satisfaction of authority having jurisdiction.

	1.5 Co-ordination
	.1 Schedule time required for TAB (including repairs, re-testing) into project construction and completion schedule so as to ensure completion before acceptance of project.
	.2 Do TAB of each system independently and subsequently, where interlocked with other systems, in unison with those systems.

	1.6 Pre-TAB Review
	.1  Review contract documents before project construction is started and confirm in writing to Owner’s Representative adequacy of provisions for TAB and other aspects of design and installation pertinent to success of TAB.
	.2 Review specified standards and report to Owner’s Representative in writing all proposed procedures which vary from standard.
	.3 During construction, co-ordinate location and installation of TAB devices, equipment, accessories, measurement ports and fittings.

	1.7 Start-up
	.1 Follow start-up procedures as recommended by equipment manufacturer unless specified otherwise.
	.2 Follow special start-up procedures specified elsewhere in other Divisions.

	1.8 Operation of Systems During TAB
	.1 Operate systems for length of time required for TAB and as required by Owner’s Representative for verification of TAB reports.

	1.9 Start of TAB
	.1 Notify Owner’s Representative seven (7) working days prior to start of TAB.
	.2 Start TAB when building is essentially completed, including:
	.1 Installation of ceilings, doors, windows, other construction affecting TAB.
	.2 Application of weatherstripping, sealing, caulking.
	.3 All provisions for TAB installed and operational.

	.3 Start-up, verification for proper, normal and safe operation of mechanical and associated electrical and control systems affecting TAB including but not limited to:
	.1 Proper thermal overload protection in place for electrical equipment.
	.2 Air systems:
	.1 Filters in place, clean.
	.2 Duct systems clean.
	.3 Ducts, air shafts, ceiling plenums are airtight to within specified tolerances.
	.4 Correct fan rotation.
	.5 Fire, smoke, volume control dampers installed and open.
	.6 Coil fins combed, clean.
	.7 Access doors, installed, closed.
	.8 Outlets installed, volume control dampers open.



	1.10 Application Tolerances
	.1 Do TAB to following tolerances of design values:
	.1 Other HVAC systems: plus 5%, minus 5%.
	.2 Refrigeration systems:  plus or minus 10%.


	1.11 Accuracy Tolerances
	.1 Measured values to be accurate to within plus or minus 2 % of actual values.

	1.12 Instruments
	.1 Prior to TAB, submit to Owner’s Representative list of instruments to be used together with serial numbers.
	.2 Calibrate in accordance with requirements of most stringent of referenced standard for either applicable system or HVAC system.
	.3 Calibrate within 3 (three) months of TAB.  Provide certificate of calibration to Owner’s Representative.

	1.13 Submittals
	.1 Submit, prior to commencement of TAB:
	.2 Proposed methodology and procedures for performing TAB if different from referenced standard.

	1.14 Preliminary TAB Report
	.1 Submit for checking and approval of Owner’s Representative, prior to submission of formal TAB report, sample of rough TAB sheets. Include:
	.1 Details of instruments used.
	.2 Details of TAB procedures employed.
	.3 Calculations procedures.
	.4 Summaries.


	1.15 TAB Report
	.1 Format to be in accordance with referenced standard.
	.2 TAB report to show results in SI units and to include:
	.1 Project record drawings.
	.2 System schematics.

	.3 Submit 3 (three) copies of TAB Report to Owner’s Representative for verification and approval, in English in D-ring binders, complete with index tabs.

	1.16 Verification
	.1 Reported results subject to verification by Owner’s Representative.
	.2 Provide manpower and instrumentation to verify up to 30% of reported results.
	.3 Number and location of verified results to be at discretion of Owner’s Representative.
	.4 Bear costs to repeat TAB as required to satisfaction of Owner’s Representative.

	1.17 Settings
	.1 After TAB is completed to satisfaction of Owner’s Representative, replace drive guards, close access doors, lock devices in set positions, ensure sensors are at required settings.
	.2 Permanently mark settings to allow restoration at any time during life of facility. Markings not to be eradicated or covered in any way.

	1.18 Completion of TAB
	.1 TAB to be considered complete when final TAB Report received and approved by Owner’s Representative.

	1.19 Air Systems
	.1 Standard: TAB to be to most stringent of this section or TAB standards of AABC, NBC or NEBB.
	.2 Do TAB of systems, equipment, components, controls specified in other Divisions.
	.3 Qualifications: personnel performing TAB to be qualified to standards of AABC, NBC or NEBB.
	.4 Quality assurance: Perform TAB under direction of supervisor qualified to standards of AABC, NBC or NEBB.
	.5 Measurements: to include, but not limited to, following as appropriate for systems, equipment, components, controls: air velocity, static pressure, flow rate, pressure drop (or loss), temperatures (dry bulb, wet bulb, dewpoint), duct cross-sectiona...
	.6 Locations of equipment measurements: To include, but not be limited to, following as appropriate:
	.1 Inlet and outlet of dampers, filter, coil, humidifier, fan, other equipment causing changes in conditions.
	.2 At controllers, controlled device.

	.7 Locations of systems measurements to include, but not be limited to, following as appropriate: Main ducts, main branch, sub-branch, run-out (or grille, register or diffuser).

	1.20 Other TAB Requirements
	.1 General requirements applicable to work specified this paragraph:
	.1 Qualifications of TAB personnel: as for air systems specified this section.
	.2 Quality assurance: as for air systems specified this section.

	.2 Laboratory fume hoods:
	.1 Standard: ASHRAE 110 – Method of Testing Performance of Laboratory Fume Hoods, applicable provincial standard.
	.2 TAB procedures: as described in standard.

	.3 Building pressure conditions:
	.1 Adjust HVAC systems, equipment, controls to ensure specified pressure conditions during winter and summer design conditions.

	.4 Zone pressure differences:
	.1 Adjust HVAC systems, equipment, controls to establish specified air pressure differentials, with all systems in all possible combinations of normal operating modes.



	Part 2 Products (NOT applicable)
	Part 3 Execution (NOT applicable)
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	Part 1 General
	1.1 RELATED SECTIONS
	.1 Section 01 33 00 - Submittal Procedures.
	.2 Section 23 05 29 - Hangers and Supports for HVAC Piping and Equipment
	.3 Section 23 05 53.01 – Mechanical Identification.

	1.2 REFERENCES
	.1 American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE)
	.1 ANSI/ASHRAE/IESNA 90.1, SI; Energy Standard for Buildings Except Low-Rise Residential Buildings.

	.2 American Society for Testing and Materials International, (ASTM)
	.1 ASTM B209M, Specification for Aluminum and Aluminum Alloy Sheet and Plate (Metric).
	.2 ASTM C335, Test Method for Steady State Heat Transfer Properties of Horizontal Pipe Insulation.
	.3 ASTM C411, Test Method for Hot-Surface Performance of High-Temperature Thermal Insulation.
	.4 ASTM C449/C449M, Standard Specification for Mineral Fiber-Hydraulic-Setting Thermal Insulating and Finishing Cement.
	.5 ASTM C547, Specification for Mineral Fiber Pipe Insulation.
	.6 ASTM C553, Specification for Mineral Fiber Blanket Thermal Insulation for Commercial and Industrial Applications.
	.7 ASTM C612, Specification for Mineral Fiber Block and Board Thermal Insulation.
	.8 ASTM C795, Specification for Thermal Insulation for Use with Austenitic Stainless Steel.
	.9 ASTM C921, Standard Practice for Determining Properties of Jacketing Materials for Thermal Insulation.

	.3 Canadian General Standards Board (CGSB)
	.1 CGSB 51-GP-52Ma, Vapour Barrier, Jacket and Facing Material for Pipe, Duct and Equipment Thermal Insulation.

	.4 Thermal Insulation Association of Canada (TIAC): National Insulation Standards.
	.5 Underwriters Laboratories of Canada (ULC)
	.1 CAN/ULC-S102, Surface Burning Characteristics of Building Materials and Assemblies.

	.6 National Energy Code of Canada for Buildings (NECB)

	1.3 DEFINITIONS
	.1 For purposes of this section:
	.1 "CONCEALED" - insulated mechanical services and equipment in suspended ceilings and non-accessible chases and furred-in spaces.
	.2 "EXPOSED" - will mean "not concealed" as defined herein.
	.3 Insulation systems - insulation material, fasteners, jackets, and other accessories.

	.2 TIAC Codes:
	.1 CRD: Commercial Round Ductwork,
	.2 CRF: Commercial Rectangular Finish.


	1.4 SHOP DRAWINGS
	.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Submit for approval manufacturer's catalogue literature related to installation, fabrication for duct jointing recommendations.

	1.5 SAMPLES
	.1 Submit samples in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Submit for approval: complete assembly of each type of insulation system, insulation, coating, and adhesive proposed. Mount sample on 12 mm plywood board. Affix typewritten label beneath sample indicating service.

	1.6 MANUFACTURERS' INSTRUCTIONS
	.1 Submit manufacturer's installation instructions in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Installation instructions to include procedures used and installation standards achieved.

	1.7 QUALIFICATIONS
	.1 Installer: certified in performing work of this section, and have experience in this size and type of project, qualified to standards of TIAC.

	1.8 DELIVERY, STORAGE AND HANDLING
	.1 Deliver materials to site in original factory packaging, labelled with manufacturer's name, address.
	.2 Protect from weather and construction traffic.
	.3 Protect against damage from any source.
	.4 Store at temperatures and conditions recommended by manufacturer.

	1.9 waste management and disposal
	.1 Separate and recycle waste materials in accordance with Division 01.
	.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
	.3 Collect and separate for disposal, paper, plastic, polystyrene, corrugated cardboard packaging material in appropriate on-site bins for recycling in accordance with Waste Management Plan.
	.4 Divert unused metal materials from landfill to metal recycling facility approved by Owner’s Representative.
	.5 Divert unused adhesive material from landfill to official hazardous material collections site approved by Owner’s Representative.
	.6 Do no dispose of unused adhesive materials into sewer systems, into lakes, streams, onto ground or in other locations where it will pose health or environmental hazard.


	Part 2 Products
	2.1 FIRE AND SMOKE RATING
	.1 In accordance with CAN/ULC-S102:
	.1 Maximum flame spread rating: 25.
	.2 Maximum smoke developed rating: 50.


	2.2 INSULATION
	.1 Mineral fibre: as specified includes glass fibre, rock wool, slag wool.
	.2 Thermal conductivity ("k" factor) not to exceed specified values at 24oC mean temperature when tested in accordance with ASTM C335.
	.3 TIAC Code C-1: Rigid mineral fibre board to ASTM C612, with factory applied vapour retarder jacket to CGSB 51-GP-52Ma (as scheduled in PART 3 of this Section).
	.4 TIAC Code C-2: Mineral fibre blanket to ASTM C553 faced with factory applied vapour retarder jacket to CGSB 51-GP-52Ma (as scheduled in PART 3 of this section).
	.1 Mineral fibre: to ASTM C553.
	.2 Jacket: to CGSB 51-GP-52Ma.
	.3 Maximum "k" factor: to ASTM C553.


	2.3 JACKETS
	.1 Canvas:
	.1 220 gm/m2 cotton, plain weave, treated with dilute fire retardant lagging adhesive to ASTM C921.

	.2 Lagging adhesive: Compatible with insulation.
	.3 Aluminum:
	.1 To ASTM B209 with moisture barrier as scheduled in PART 3 of this section.
	.2 Thickness: 0.40 mm sheet.
	.3 Finish: Stucco embossed or corrugated.
	.4 Jacket banding and mechanical seals: 12 mm wide, 0.5 mm thick stainless steel.

	.4 Stainless steel:
	.1 Type: 304 or 316 where additional corrosion protection is required.
	.2 Thickness:  0.25 mm sheet.
	.3 Finish: Corrugated or stucco embossed.
	.4 Jacket banding and mechanical seals: 12mm wide, 0.5 mm thick stainless steel.


	2.4 ACCESSORIES
	.1 Vapour retarder lap adhesive:
	.1 Water based, fire retardant type, compatible with insulation.

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

	.3 Insulating Cement: hydraulic setting on mineral wool, to ASTM C449.
	.4 ULC Listed Canvas Jacket:
	.1 220 gm/m2 cotton, plain weave, treated with dilute fire retardant lagging a
	dhesive to ASTM C921.

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

	.6 Tape: self-adhesive, aluminum, reinforced, 75 mm wide minimum.
	.7 Contact adhesive: quick-setting
	.8 Canvas adhesive: washable.
	.9 Tie wire: 1.5 mm stainless steel.
	.10 Banding: 12 mm wide, 0.5 mm thick stainless steel.
	.11 Facing: 25 mm galvanized steel hexagonal wire mesh stitched on one face of insulation.
	.12 Fasteners:  4 mm diameter pins with 35 mm diameter or square clips, length to suit thickness of insulation.


	Part 3 Execution
	3.1 PRE-INSTALLATION REQUIREMENTS
	.1 Pressure testing of ductwork systems complete, witnessed and certified.
	.2 Surfaces clean, dry, free from foreign material.

	3.2 INSTALLATION
	.1 Install in accordance with TIAC National Standards.
	.2 Apply materials in accordance with manufacturer’s instructions and as indicated.
	.3 Use two layers with staggered joints when required nominal thickness exceeds 75 mm.
	.4 Maintain uninterrupted continuity and integrity of vapour retarder jacket and finishes.
	.1 Hangers, supports to be outside vapour retarder jacket.

	.5 Supports, Hangers in accordance with Section 23 05 29 - Hangers and Supports for HVAC Piping and Equipment
	.1 Apply high compressive strength insulation where insulation may be compressed by weight of ductwork.

	.6 Fasteners: At 300 mm oc in horizontal and vertical directions, minimum two rows each side.

	3.3 DUCTWORK INSULATION SCHEDULE
	.1 Insulation types and thicknesses: Conform to following Table:
	.2
	.3 Exposed round ducts 600 mm and larger, smaller sizes where subject to abuse:
	.1 Use TIAC code C-1 insulation, scored to suit diameter of duct.

	.4 Finishes: Conform to following table:
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	Part 1 GENERAL
	1.1 Summary
	.1 Section Includes:
	.1 Thermal insulation for piping and piping accessories in commercial type applications.


	1.2 Related Sections
	.1 Section 01 33 00 – Submittal Procedures.
	.2 Section 07 90 00 – Joint Sealing.
	.3 Section 23 05 53.01 – Mechanical Identification.

	1.3 References
	.1 American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE)
	.1 ASHRAE Standard 90.1, Energy Efficient Design of New Buildings Except Low-Rise Residential Buildings (Including all Addenda).

	.2 Canadian General Standards Board (CGSB)
	.1 CGSB 51-GP-52Ma, Vapour Barrier, Jacket and Facing Material for Pipe, Duct and Equipment Thermal Insulation.
	.2 CAN/CGSB-51.53, Poly (Vinyl Chloride) Jacketting Sheet, for Insulated Pipes, Vessels and Round Ducts

	.3 Department of Justice Canada (Jus)
	.1 Canadian Environmental Assessment Act (CEAA), c. 37.
	.2 Canadian Environmental Protection Act, (CEPA), c. 33.
	.3 Transportation of Dangerous Goods Act (TDGA), c. 34.

	.4 Manufacturer's Trade Associations
	.1 Thermal Insulation Association of Canada (TIAC): National Insulation Standards.

	.5 Underwriters' Laboratories of Canada (ULC)
	.1 CAN/ULC-S102, Surface Burning Characteristics of Building Materials and Assemblies.

	.6 National Energy Code of Canada for Buildings (NECB).

	1.4 Definitions
	.1 For purposes of this section:
	.1 "CONCEALED" - insulated mechanical services in suspended ceilings and non-accessible chases and furred-in spaces.
	.2 "EXPOSED" - will mean "not concealed" as defined herein.

	.2 TIAC ss:
	.1 CRF:  Commercial Rectangular Finish
	.2 CPF: Commercial Piping Finish.


	1.5 SUBMITTALS
	.1 Submittals:  in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and datasheet in accordance with Section 01 33 00 - Submittal Procedures. Include product characteristics, performance criteria, and limitations.
	.1 Submit two copies of Workplace Hazardous Materials Information System (WHMIS) Material Safety Data Sheets (MSDS) in accordance with Section 01 33 00 - Submittal Procedures.


	.3 Shop Drawings:
	.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.

	.4 Samples:
	.1 Submit samples in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Submit for approval: complete assembly of each type of insulation system, insulation, coating, and adhesive proposed. Mount sample on 12 mm plywood board. Affix label beneath sample indicating service.

	.5 Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal Procedures.
	.1 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.2 Instructions: submit manufacturer's installation instructions to Owner’s Representative.


	1.6 QUALITY ASSURANCE
	.1 Qualifications:
	.1 Installer: certified in performing work of this Section, and have successful experience in this size and type of project, qualified to standards of TIAC.

	.2 Health and Safety:
	.1 Do construction occupational health and safety in accordance with Section 01 35 28 - Health and Safety Requirements.


	1.7 delivery, storage and handling
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle in accordance with manufacturer's written instructions and Division 01.
	.2 Deliver, store and handle materials in accordance with manufacturer's written instructions.
	.3 Deliver materials to site in original factory packaging, labeled with manufacturer's name, address.

	.2 Storage and Protection:
	.1 Protect from weather, construction traffic.
	.2 Protect against damage.
	.3 Store at temperatures and conditions required by manufacturer.

	.3 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse and recycling in accordance with Division 01.
	.2 Place excess or unused insulation and insulation accessory materials in designated containers.
	.3 Divert unused metal materials from landfill to metal recycling facility approved by Owner’s Representative.
	.4 Dispose of unused adhesive material at official hazardous material collections site approved by Owner’s Representative.



	Part 2 Products
	2.1 Fire and Smoke Rating
	.1 In accordance with CAN/ULC-S102.
	.1 Maximum flame spread rating: 25.
	.2 Maximum smoke developed rating: 50.


	2.2 Insulation
	.1 Mineral fibre specified includes glass fibre, rock wool, slag wool.
	.2 Thermal conductivity ("k" factor) not to exceed specified values at 24 oC mean temperature when tested in accordance with ASTM C335.
	.3 TIAC Code A-6: Flexible unicellular tubular elastomer.
	.1 Insulation: with vapour retarder jacket to ASTM C534.
	.2 Jacket: to CGSB 51-GP-52Ma.
	.3 Maximum "k" factor: 0.039 W/m – oC.
	.4 To be certified by manufacturer to be free of potential stress corrosion cracking corrodants
	.5 Flame spread index less than 25, and smoke developed index less than 50.


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


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

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

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

	.5 Supports, Hangers:
	.1 Apply high compressive strength insulation, suitable for service, at oversized saddles and shoes where insulation saddles have not been provided.


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

	3.5 Piping Insulation Schedules
	.1 TIAC Code: A-6.
	.1 Insulation securements: as per manufacturer’s recommendation.
	.2 Seals: lap seal adhesive, lagging adhesive.
	.3 Installation: TIAC Code: 1501-CA.

	.2 Thickness of insulation to be as listed in following table.
	.1 Run-outs to individual units and equipment not exceeding 4000 mm long.
	.2 Do not insulate exposed runouts to plumbing fixtures, chrome plated piping, valves, fittings.


	3.6 CLeaning
	.1 Proceed in accordance with Section 01 74 11 – Cleaning.
	.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.
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	Part 1 General
	1.1 summary
	.1 Section Includes:
	.1 Materials and installation for copper tubing and fittings for refrigerant.


	1.2 Related Sections:
	.1 Section 01 33 00 - Submittal Procedures.
	.2 Section 01 35 28 - Health and Safety Requirements.
	.3 Section 01 78 00 - Closeout Submittals.

	1.3 references
	.1 American Society of Mechanical Engineers (ASME)
	.1 ASME B16.22, Wrought Copper and Copper Alloy Solder - Joint Pressure Fittings.
	.2 ASTM A307, Standard Specification for Carbon Steel Bolts and Studs, and Threaded Rod 60,000 PSI Tensile Strength.
	.3 ASME B16.26, Cast Copper Alloy Fittings for Flared Copper Tubes.
	.4 ASME B31.5, Refrigeration Piping and Heat Transfer Components.

	.2 American Society for Testing and Materials(ASTM)
	.1 ASTM A 307, Standard Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile Strength.
	.2 ASTM B 280, Standard Specification for Seamless Copper Tube for Air Conditioning and Refrigeration Field Service.

	.3 Canadian Standards Association (CSA)
	.1 CSA B52, Mechanical Refrigeration Code.

	.4 Environment Canada (EC)
	.1 EPS1/RA/1, Environmental Code of Practice for the Elimination of Fluorocarbon Emissions from Refrigeration and Air Conditioning Systems.

	.5 Health Canada / Workplace Hazardous Materials Information System (WHMIS)
	.1 Material Safety Data Sheets (MSDS).

	.6 Province of Newfoundland and Labrador Boiler, Pressure Vessel and Compressed Gas Regulations

	1.4 submittals
	.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Test Reports: submit certified test reports from approved independent testing laboratories indicating compliance with specifications for specified performance characteristics and physical properties.
	.3 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.4 Instructions: submit manufacturer's installation instructions.
	.5 Closeout submittals: submit maintenance and engineering data for incorporation into manual specified in Section 01 78 00 - Closeout Submittals.

	1.5 quality assurance
	.1 Pre-Installation Meeting:
	.1 Convene pre-installation meeting one week prior to beginning work of this Section and on-site installations.
	.1 Verify project requirements.
	.2 Review installation and substrate conditions.
	.3 Co-ordination with other building subtrades.
	.4 Review manufacturer's installation instructions and warranty requirements.


	.2 Health and Safety:
	.1 Do construction occupational health and safety in accordance with Section 01 35 28 - Health and Safety Requirements.

	.3 Trades people to be journeyperson and graduate from a recognized college refrigeration trade program.

	1.6 delivery, storage and handling
	.1 Waste Management and Disposal:
	.1 Separate waste materials for reuse and recycling in accordance with Division 01.
	.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
	.3 Collect and separate for disposal, paper, plastic, polystyrene, corrugated cardboard packaging material in appropriate on-site bins for recycling in accordance with Waste Management Plan (WMP).
	.4 Separate for reuse and recycling and place in designated containers, steel, metal, plastic waste in accordance with Waste Management Plan (WMP).
	.5 Divert unused metal materials from landfill to metal recycling facility as approved by Owner’s Representative



	Part 2 Products
	2.1 Tubing
	.1 Processed for refrigeration installations, deoxidized, dehydrated and sealed.
	.1 Hard copper: to ASTM B280, type ACR B (nitrogenized).
	.2 Annealed copper: to ASTM B280, with minimum wall thickness as per CSA B52 and ASME B31.5.


	2.2 Fittings
	.1 Service: design pressure 2070 kPa and temperature 121 C.
	.2 Brazed:
	.1 Fittings: wrought copper to ASME B16.22.
	.2 Joints: silver solder, 45% Ag - 80% Cu - 5% P and non-corrosive flux for copper to steel or brass; Silfoss-15 for copper to copper.

	.3 Flanged:
	.1 Bronze or brass, to ASME B16.24, Class 150 and Class 300, tongue and groove type.
	.2 Gaskets: suitable for service.
	.3 Bolts, nuts and washers: to ASTM A307, heavy series.

	.4 Flared:
	.1 Bronze or brass, for refrigeration, to ASME B16.26.


	2.3 Pipe Sleeves
	.1 Hard copper or steel, sized to provide 6 mm clearance between sleeve and uninsulated pipe or between sleeve and insulation.
	.2 Copper pipes shall not touch steel pipe sleeves to avoid galvanic corrosion.

	2.4 Valves
	.1 7/8 ODS and under: Class 500, 3.5 MPa, globe or angle non-directional type, diaphragm, packless type, with forged brass body and bonnet, moistureproof seal for below freezing applications, brazed connections.
	.2 Over 7/8 ODS:  Class 375, 3 MPa, globe or angle type, diaphragm, packless type, back-seating, cap seal, with cast bronze body and forged brass bonnet, moisture-proof seal for below freezing applications, brazed connections, non-rotating, self align...
	.3 Ball valves 7 3/8 ODS to 3 1/8 ODS:  maximum WP 4MPa, -400C to 1490C, live loaded stem seal, double “O” ring hermetically sealed body, blowout proof stem, seal cap “O” ring sealed, valve position indicators, forged brass body bonnet, brass cap, tri...
	.4 Check valves 7/8 ODS to 3 1/8 ODS cast bronze body, brass bonnet, Teflon seat, internal parts removable minimum opening pressure 3.5 kPa, maximum WP 3.5 kPa - 290C to 1490C, UL and CSA approved.
	.5 Check valves 3/8 ODS to 7/8 ODS: brass construction, Teflon seal, removable piston, maximum WP 3.5 kPa, -400C to 1490C, suitable for high side, low side and hot gas.  UL and CSA approved, maximum opening pressure 3.5 kPa.


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

	3.2 GENERAL
	.1 Install in accordance with CSA B52, EPS1/RA/1 and ASME B31.5.

	3.3 Brazing Procedures
	.1 Bleed inert gas into pipe during brazing.
	.2 Remove valve internal parts, solenoid valve coils, sight glass.
	.3 Do not apply heat near expansion valve and bulb.

	3.4 Piping Installation
	.1 General:
	.1 Soft annealed copper tubing: bend without crimping or constriction, hard drawn copper tubing: do not bend. Minimize use of fittings.
	.2 Hot gas lines:
	.1 Pitch at least 1:240 down in direction of flow to prevent oil return to compressor during operation.
	.2 Provide trap at base of risers greater than 1800 mm high and at each 6000 mm thereafter.
	.3 Provide inverted deep trap at top of risers.
	.4 Provide double risers for compressors having capacity modulation.
	.1 Large riser: install traps as specified above.
	.2 Small riser: size for 5.1 m/s at minimum load. Connect upstream of traps on large riser.




	3.5 Pressure and Leak Testing
	.1 Close valves on factory charged equipment and other equipment not designed for test pressures.
	.2 Leak test to CSA B52 before evacuation to 2MPa and 1MPa on high and low sides respectively.
	.3 Test Procedure: Build pressure up to 35 kPa using nitrogen leave for 8 hours.

	3.6 field quality control
	.1 Site Tests/Inspection
	.1 Close service valves on factory charged equipment.

	.2 Ambient temperatures to be at least 13 degrees C for at least 12 hours before and during dehydration.
	.3 Use copper lines for largest practical size to reduce evacuation time.
	.4 Use two-stage vacuum pump with gas ballast on 2nd stage capable of pulling 5 Pa absolute and filled with dehydrated oil.
	.5 Measure system pressure with vacuum gauge.  Take readings with valve between vacuum pump and system closed.
	.6 Triple evacuate system components containing gases other than correct refrigerant or having lost holding charge as follows:
	.1 Twice to 14 Pa absolute and hold for 4 h.
	.2 Break vacuum with refrigerant to 14 KPa.
	.3 Final to 5 Pa absolute and hold for at least 12 h.
	.4 Isolate pump from system, record vacuum and time readings until stabilization of vacuum.
	.5 Submit test results to Owner’s Representative.

	.7 Charging:
	.1 Charge system through filter-drier and charging valve on high side.  Low side charging not permitted.
	.2 With compressors off, charge only amount necessary for proper operation of system.  If system pressures equalize before system in fully charged, close charging valve and start up.  With unit operating, add remainder of charge to system.
	.3 Re-purge charging line if refrigerant container is changed during charging process.

	.8 Checks:
	.1 Make checks and measurements as per manufacturer’s operation and maintenance instructions.
	.2 Record and report measurements to Owner’s Representative.

	.9 Manufacturer’s Field Services:
	.1 Have manufacturer of products, supplied under this Section, review work involved in the handling, installation/application, protection and cleaning, of its products and submit written reports, in acceptable format, to verify compliance of work with...
	.2 Provide manufacturer’s field services consisting of product use recommendations and periodic site visits for inspection of product installation in accordance with  manufacturer’s instructions.
	.3 Schedule site visits, to review work , at stages listed:
	.1 After delivery and storage of products, and when preparatory work, or other work, on which the work of this Section depends, is complete but before installation begins.
	.2 Twice during progress of work at 25% and 60% complete.
	.3 Upon completion of the work, after cleaning is carried out.

	.4 Obtain reports, within three (3) working days of review, and submit, immediately, to Owner’s Representative.


	3.7 demonstration
	.1 Instructions:
	.1 Post instructions in frame with glass cover in accordance with Section 01 78 00 – Closeout Submittals and CSA B52.
	.1 Perform cleaning operations as specified in Division 01 and in accordance with manufacturer’s recommendations.
	.2 On completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.





	233113.01
	Part 1 General
	1.1 summary
	.1 Section includes:
	.1 Materials and installation of low-pressure metallic ductwork, joints and accessories.


	1.2 Related Sections
	.1 Section 01 33 00 – Submittal Procedures.
	.2 Section 01 35 28 – Health and Safety Requirements
	.3 Section 07 84 00 – Firestopping
	.4 Section 23 05 29 – Hangers and Supports for HVAC Piping and Equipment.

	1.3 References
	.1 American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. (ASHRAE).
	.2 American Society for Testing and Materials International, (ASTM).
	.1 ASTM A 480/A480M, Standard Specification for General Requirements for Flat-Rolled Stainless and Heat-Resisting Steel Plate, Sheet and Strip.
	.2 ASTM A635/A635M, Standard Specification for Steel, Sheet and Strip, Heavy-Thickness Coils, Hot-Rolled, Alloy, Carbon, Structural, High-Strength Low-Alloy, and High-Strength Low-Alloy with Improved Formability, General Requirements for.
	.3 ASTM A 653/A653M, Standard Specification for Steel Sheet, Zinc Coated (Galvanized) or Zinc-Iron Alloy Coated (Galvannealed) by the Hot-Dip Process.

	.3 Department of Justice Canada (Jus).
	.1 Canadian Environmental Protection Act (CEPA).

	.4 Health Canada/Workplace Hazardous Materials Information System (WHMIS).
	.1 Material Safety Data Sheets (MSDS).

	.5 National Fire Protection Association (NFPA).
	.1 NFPA 90A, Standard for the Installation of Air-Conditioning and Ventilating Systems.
	.2 NFPA 90B, Standard for the Installation of Warm Air Heating and Air-Conditioning Systems.
	.3 NFPA 96, Standard for Ventilation Control and Fire Protection of Commercial Cooking Operations.  


	.6 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA).
	.1 SMACNA HVAC Duct Construction Standards - Metal and Flexible.
	.2 SMACNA HVAC Air Duct Leakage Test Manual.
	.3 IAQ Guideline for Occupied Buildings Under Construction, 1st Edition.

	.7 Transport Canada (TC).
	.1 Transportation of Dangerous Goods Act (TDGA).


	1.4 submittals
	.1 Submit shop drawings and product data in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data: submit WHMIS MSDS - Material Safety Data for the following:
	.1 Sealants.
	.2 Tape.
	.3 Proprietary Joints.


	1.5 quality assurance
	.1 Certification of Ratings:
	.1 Catalogue or published ratings shall be those obtained from tests carried out by manufacturer or independent testing agency signifying adherence to codes and standards.

	.2 Health and Safety:
	.1 Do construction occupational health and safety in accordance with Section 01 35 28 - Health and Safety Requirements.
	.2 During construction meet or exceed the requirements of SMACNA IAQ Guideline for Occupied Buildings under Construction.

	.3 Installers to be certified to journeyperson level in sheet metal work.

	1.6 delivery, storage and handling
	.1 Protect on site stored or installed absorptive material from moisture damage.
	.2 Waste Management and Disposal:
	.1 Separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
	.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
	.3 Collect and separate for disposal, paper, plastic, polystyrene, corrugated cardboard, packaging material in appropriate on-site bins for recycling in accordance with Waste Management Plan.
	.4 Separate for reuse and recycling and place in designated containers steel, metal, plastic waste in accordance with Waste Management Plan.
	.5 Place materials defined as hazardous or toxic in designated containers.
	.6 Handle and dispose of hazardous materials in accordance with CEPA, TDGA, Regional and Municipal regulations.
	.7 Fold up metal and plastic banding, flatten and place in designated area for recycling.



	Part 2 Products
	2.1 Seal Classification
	.1 Classification as follows:
	.2 Seal classification:
	.1 Class A: longitudinal seams, transverse joints, duct wall penetrations and connections made airtight with sealant and tape.
	.2 Class B: longitudinal seams, transverse joints and connections made airtight with sealant tape or combination thereof.
	.3 Class C: transverse joints and connections made air tight with gaskets, sealant tape or combination thereof. Longitudinal seams unsealed.


	2.2 Sealant
	.1 Sealant: oil resistant, polymer type flame resistant duct sealant. Temperature range of minus 30 C to plus 93 C.

	2.3 Tape
	.1 Tape: polyvinyl treated, open weave fiberglass tape, 50 mm wide.

	2.4 Duct Leakage
	.1 In accordance with SMACNA HVAC Duct Leakage Test Manual.

	2.5 Fittings
	.1 Fabrication: to SMACNA.
	.2 Radiused elbows:
	.1 Rectangular: Centreline radius: 1.5 times width of duct.
	.2 Round: smooth radius or five piece. Centreline radius: 1.5 times diameter.

	.3 Mitred elbows, rectangular:
	.1 To 400 mm: with single thickness turning vanes.
	.2 Over 400 mm: with double thickness turning vanes.

	.4 Branches:
	.1 Rectangular main and branch: with radius on branch 1.5 times width of duct or 450 entry on branch.
	.2 Round main and branch: enter main duct at 450 with conical connection.
	.3 Provide volume control damper in branch duct near connection to main duct.
	.4 Main duct branches: with volume control damper.

	.5 Transitions:
	.1 Diverging: 200 maximum included angle.
	.2 Converging: 300 maximum included angle.

	.6 Offsets:
	.1 Full short radiused elbows as indicated.

	.7 Obstruction deflectors: maintain full cross-sectional area. Maximum included angles: as for transitions.

	2.6 Firestopping
	.1 Retaining angles around duct, on both sides of fire separation in accordance with Section 07 84 00 – Firestopping.
	.2 Firestopping material and installation must not distort duct.

	2.7 Galvanized Steel
	.1 Lock forming quality: to ASTM A653, G90 zinc coating.
	.2 Thickness, fabrication and reinforcement: to SMACNA.
	.3 Joints: to SMACNA or proprietary manufactured duct joint. Proprietary manufactured flanged duct joint to be considered to be a class A seal.

	2.8 Hangers and Supports
	.1 Strap hangers: of same material as duct but next sheet metal thickness heavier than duct. Maximum size duct supported by strap hanger: 500 mm.
	.2 Hanger configuration: to SMACNA.
	.3 Hangers:  galvanized steel angle with black steel rods to ASHRAE or SMACNA following table:
	.4 Upper hanger attachments:
	.1 For concrete: manufactured concrete inserts.
	.1 Acceptable Product: Myatt, Grinnell, Hunt.

	.2 For steel joist: manufactured joist clamp steel plate washer.
	.1 Acceptable Product: Myatt, Grinnell, Hunt.

	.3 For steel beams: manufactured beam clamps:
	.1 Acceptable Product: Myatt, Grinnell, Hunt.




	Part 3 Execution
	3.1 General
	.1 Do work in accordance with NFPA 90A, NFPA 90B, and  SMACNA.
	.2 Do not break continuity of insulation vapour barrier with hangers or rods. Insulate strap hangers 100 mm beyond insulated duct.
	.3 Support risers in accordance with SMACNA.
	.4 Install breakaway joints in ductwork on sides of fire separation. Do not place fire stopping material in expansion space between damper sleeve and fire partition.
	.5 Install proprietary manufactured flanged duct joints in accordance with manufacturer's instructions.
	.6  Manufacture duct in lengths and diameter to accommodate installation of acoustic duct lining.

	3.2 Hangers
	.1 Strap hangers: install in accordance with SMACNA.
	.2 Angle hangers: complete with locking nuts and washers.
	.3 Hanger spacing: in accordance with  SMACNA or as follows:

	3.3 Watertight Duct
	.1 Provide watertight duct for:
	.1 Fresh air intake.
	.2 Minimum 3000 mm from duct mounted humidifier in all directions.
	.3 As indicated.

	.2 Form bottom of horizontal duct without longitudinal seams. Solder or weld joints of bottom and side sheets. Seal other joints with duct sealer.
	.3 Slope horizontal branch ductwork down towards fume hoods served. Slope header ducts down toward risers.
	.4 Fit base of riser with 150 mm deep drain sump and NPS 1 ½  drain connected, with deep seal trap and valve and discharging to open funnel drain or service sink or as approved by Owner’s Representative.

	3.4 Sealing and Taping
	.1 Apply sealant to outside of joint to manufacturer's recommendations.
	.2 Bed tape in sealant and recoat with minimum of one coat of sealant to manufacturers recommendations. Sealant and tape to be applied to full perimeter of duct.

	3.5 Leakage Tests/COMMISSIOONING
	.1 Refer to Section 23 05 94 - Pressure Testing of Ducted Air Systems.
	.2 In accordance with SMACNA HVAC Duct Leakage Test Manual.
	.3 Do leakage tests in sections.
	.4 Make trial leakage tests as instructed to demonstrate workmanship.
	.5 Install no additional ductwork until trial test has been passed.
	.6 Test section minimum of 30 m long with not less then three branch takeoffs and two 90º elbows.
	.7 Complete test before insulation or concealment.



	233300
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:
	.1 Materials and installation for duct accessories including flexible connections, access doors, vanes and collars.


	1.2 Related Sections
	.1 Section 01 33 00 – Submittal Procedures.
	.2 Section 01 35 28 – Health and Safety Requirements.
	.3 Section 01 78 00 – Closeout Submittals.

	1.3 REFERENCES
	.1 Health Canada/Workplace Hazardous Materials Information System (WHMIS).
	.1 Material Safety Data Sheets (MSDS).

	.2 Sheet Metal and Air Conditioning Contractors’ National Association (SMACNA).
	.1 SMACNA – HVAC Duct Construction Standards – Metal and Flexible.


	1.4 SUBMITTALS
	.1 Submittals in accordance with Section 01 33 00 – Submittal Procedures.
	.2 Product Data:
	.1 Submit manufacturer’s printed product literature, specifications and data sheet.  Indicate the following:
	.1 Flexible connections
	.2 Duct access doors.
	.3 Turning vanes.
	.4 Instrument test ports.

	.2 Submit WHMIS MSDS in accordance with Section 02 62 00.01 – Hazardous Materials.  Indicate VOC’s for adhesive and solvents during application and curing.

	.3 Test Reports: submit certified test reports from approved independent testing laboratories indicating compliance with specifications for specified performance characteristics and physical properties.
	.1 Certification of ratings: catalogue or published ratings to be those obtained from tests carried out by manufacturer or independent testing agency signifying adherence to codes and standards.

	.4 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.5 Instructions: submit manufacturer’s installation instructions.
	.6 Manufacturer’s Field Reports: manufacturer’s field reports specified.
	.7 Closeout Submittals: submit maintenance and engineering data for incorporation into manual specified in Section 01 78 00 – Closeout Submittals.

	1.5 QUALITY ASSURANCE
	.1 Pre-Installation Meetings:
	.1 Convene pre-installation meeting one week prior to beginning work of this Section and on-site installations.
	.1 Verify project requirements.
	.2 Review installation and substrate conditions.
	.3 Co-ordination with other building subtrades.
	.4 Review manufacturer’s installation instructions and warranty requirements.

	.2 Health and Safety:
	.1 Do construction occupational health and safety in accordance with Section 01 35 28 – Health and Safety Requirements.



	1.6 DELIVERY, STORAGE AND HANDLING
	.1 Waste Management and Disposal:
	.1 Separate waste materials for reuse and recycling in accordance with Division 01.
	.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
	.3 Collect and separate for disposal paper, plastic, polystyrene, and corrugated cardboard, packaging material in appropriate on-site bins for recycling in accordance with Waste Management Plan (WMP).
	.4 Separate for reuse and recycling and place in designated containers steel, metal, and plastic waste in accordance with Waste Management Plan (WMP).
	.5 Divert unused metal materials from landfill to metal recycling facility as approved by Owner’s Representative.



	Part 2 Products
	2.1 General
	.1 Manufacture in accordance with SMACNA - HVAC Duct Construction Standards.

	2.2 Flexible Connections
	.1 Frame: galvanized sheet metal frame 0.66 mm thick with fabric clenched by means of double locked seams.
	.2 Material:
	.1 Fire resistant, self extinguishing, neoprene coated glass fabric, temperature rated at minus 400C to plus 900C, density of 1.3 kg/m2.


	2.3 Access Doors in Ducts
	.1 Non-insulated ducts: sandwich construction of same material as duct, one sheet metal thickness heavier, minimum 0.6 mm thick complete with sheet metal angle frame.
	.2 Insulated ducts: sandwich construction of same material as duct, one sheet metal thickness heavier, minimum 0.6 mm thick complete with sheet metal angle frame and 25 mm thick rigid glass fibre insulation.
	.3 Gaskets: neoprene.
	.4 Hardware:
	.1 Hold open devices.
	.2 300 x 300 mm glass viewing panels.
	.3 Up to 300 x 300 mm: two sash locks complete with safety chain.
	.4 301 to 450 mm: four sash locks complete with safety chain.
	.5 451 to 1000 mm: piano hinge and minimum two sash locks.
	.6 Doors over 1000 mm: piano hinge and two handles operable from both sides.
	.1 Hold open devices.
	.2 300 X 300 mm glass viewing panels.



	2.4 Turning Vanes
	.1 Factory or shop fabricated double thickness with trailing edge, to recommendations of SMACNA and as indicated.

	2.5 Instrument Test PORTS
	.1  1.6 mm thick steel zinc plated after manufacture.
	.2 Cam lock handles with neoprene expansion plug and handle chain.
	.3 28 mm minimum inside diameter. Length to suit insulation thickness.
	.4 Neoprene mounting gasket.

	2.6 Spin-In Collars
	.1 Conical galvanized sheet metal spin-in collars with lockable butterfly damper.
	.2 Sheet metal thickness to co-responding round duct standards.


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

	3.2 Installation
	.1 Flexible connections:
	.1 Install in following locations:
	.1 Inlets and outlets to supply air units and fans.
	.2 Inlets and outlets of exhaust and return air fans.
	.3 As indicated.

	.2 Length of connection: 100 mm.
	.3 Minimum distance between metal parts when system in operation: 75 mm.
	.4 Install in accordance with recommendations of SMACNA.
	.5 When fan is running:
	.1 Ducting on sides of flexible connection to be in alignment.
	.2 Ensure slack material in flexible connection.


	.2 Access doors and viewing panels:
	.1 Size:
	.1 600 x 600 mm for person size entry.
	.2 450 x 450 mm for servicing entry.
	.3 300 x 300 mm for viewing.
	.4 As indicated.

	.2 Locations:
	.1 Fire and smoke dampers.
	.2 Control dampers.
	.3 Devices requiring maintenance.
	.4 Required by code.
	.5 Reheat coils.
	.6 Elsewhere as indicated.


	.3 Instrument test ports.
	.1 General:
	.1 Install in accordance with recommendations of SMACNA and in accordance with manufacturer's instructions.

	.2 Locate to permit easy manipulation of instruments.
	.3 Install insulation port extensions as required.
	.4 Locations.
	.1 For traverse readings:
	.1 Ducted inlets to roof and wall exhausters.
	.2 Inlets and outlets of other fan systems.
	.3 Main and sub-main ducts.
	.4 And as indicated.

	.2 For temperature readings:
	.1 At outside air intakes.
	.2 In mixed air applications in locations as approved by Owner’s Representative.
	.3 At inlet and outlet of coils.
	.4 Downstream of junctions of two converging air streams of different temperatures.
	.5 And as indicated.



	.4 Turning vanes:
	.1 Install in accordance with recommendations of SMACNA and as indicated.


	3.3 FIELD QUALITY CONTROL
	.1 Manufacturer’s Field Services:
	.1 Have manufacturer’s representative of products, supplied under this Section, review Work involved in the handling, installation/application, protection and cleaning, of its products and submit written reports, in acceptable format, to verify compli...
	.2 Manufacturer’s Field Services: provide manufacturer’s field services consisting of product use recommendations and periodic site visits for inspection of product installation in accordance with manufacturer’s instructions.
	.3 Schedule site visits, to review Work, at stages listed:
	.1 After delivery and storage of products, and when preparatory Work, or other Work, on which the Work of this Section depends, is complete but before installation begins.
	.2 Twice during progress of Work at 25% and 60% complete.
	.3 Upon completion of the Work, after cleaning is carried out.

	.4 Obtain reports, within three (3) working days of review, and submit, immediately, to Owner’s Representative.


	3.4 CLEANING
	.1 Perform cleaning operations as specified in Section 01 74 11 – Cleaning and in accordance with Manufacturer’s recommendations.
	.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.



	233314
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:
	.1 Balancing dampers for mechanical forced air ventilation and air conditioning systems.


	1.2 Related Sections:
	.1 Section 01 33 00 – Submittal Procedures.
	.2 Section 01 35 28 – Health and Safety Requirements.
	.3 Section 01 78 00 – Closeout Submittals.

	1.3 REFERENCES
	.1 Sheet Metal and Air Conditioning National Association (SMACNA)
	.1 SMACNA HVAC Duct Construction Standards, Metal and Flexible.

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

	1.4 SUBMITTALS
	.1 Product Data:
	.1 Submit manufacturer’s printed product literature, specifications in accordance with Section 01 33 00 – Submittal Procedures.  Include product characteristics, performance criteria, and limitations.
	.1 Indicate the following:
	.1 Specifications.


	.2 Quality assurance submittals: submit following in accordance with Section 01 33 00 – Submittal Procedures.
	.1 Certificates: Submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.2 Instructions: Submit manufacturer’s installation instructions.



	1.5 QUALITY ASSURANCE
	.1 Health and Safety Requirements:
	.1 Do construction occupational health and safety in accordance with Section 01 35 28 – Health and Safety Requirements.


	1.6 DELIVERY, STORAGE, AND HANDLING
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle in accordance with Division 01.

	.2 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse and recycling in accordance with Division 01.



	Part 2 Products
	2.1 General
	.1 Manufacture to SMACNA standards.

	2.2 Single Blade Dampers
	.1 Fabricate from same material as duct, 0.8 mm up to 450 mm wide, 1.6 mm maximum up to 1200 mm wide, V-groove stiffened.
	.2 Size and configuration to recommendations of SMACNA, except maximum height 100 mm.
	.3 Locking quadrant with shaft extension to accommodate insulation thickness.
	.4 Inside and outside nylon or bronze end bearings.
	.5 Channel frame of same material as adjacent duct, complete with angle stop.

	2.3 Multi-Bladed Dampers
	.1 Factory manufactured of material compatible with duct.
	.2 Opposed blade: configuration, metal thickness and construction to recommendations of SMACNA.
	.3 Maximum blade height: 100 mm.
	.4 Bearings: pin in bronze bushings or self-lubricating nylon.
	.5 Linkage: shaft extension with locking quadrant.
	.6 Channel frame of same material as adjacent duct, complete with angle stop.
	.7 Maximum leakage: 2 % at 500 Pa.


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

	3.2 Installation
	.1 Install where indicated.
	.2 Install in accordance with recommendations of SMACNA and in accordance with manufacturer's instructions.
	.3 For supply, return and exhaust systems, locate balancing dampers in each branch duct.
	.4 Runouts to registers and diffusers: located as close as possible to main ducts.
	.5 All dampers to be vibration free.
	.6 Ensure damper operators are observable and accessible.

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



	233315
	Part 1 General
	1.1 summary
	.1 Section Includes:
	.1 Operating dampers for mechanical forced air ventilation and air conditioning systems.


	1.2 Related Sections
	.1 Section 01 33 00 – Submittal Procedures.
	.2 Section 01 35 28 – Health and Safety Requirements.
	.3 Section 01 78 00 – Closeout Submittals.

	1.3 References
	.1 American Society for Testing and Materials International (ASTM)
	.1 ASTM A 653/A653M-04a, Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by Hot-Dip Process.


	1.4 submittals
	.1 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and datasheet in accordance with Section 01 33 00 - Submittal Procedures. Include product characteristics, performance criteria, and limitations.
	.2 Indicate the following:
	.1 Performance data.
	.2 Specifications


	.2 Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal Procedures.
	.1 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.2 Instructions: submit manufacturer's installation instructions.

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


	1.5 quality assurance
	.1 Health and Safety Requirements:  Do construction occupational health and safety in accordance with Section 01 35 28 - Health and Safety Requirements.
	.2 Certificates:
	.1 Catalogue or published ratings those obtained from tests carried out by manufacturer or those ordered by manufacturer from independent testing agency.


	1.6 delivery, storage, and handling
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle in accordance with manufacturer's written instructions and Section 01 61 00 - Common Product Requirements.
	.2 Deliver, store and handle materials in accordance with manufacturer’s written instructions.

	.2 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.



	Part 2 Products
	2.1 Multi-Leaf Dampers
	.1 Opposed or parallel blade type as indicated.
	.2 Structurally formed steel or extruded aluminum, interlocking blades, complete with extruded vinyl seals, spring stainless steel side seals, structurally formed and welded galvanized steel or extruded aluminum frame.
	.3 Pressure fit self-lubricated bronze bearings.
	.4 Linkage: plated steel tie rods, brass pivots and plated steel brackets, complete with plated steel control rod.
	.5 Operator: to Section 25 30 02 – EMCS:  Field Control Devices.
	.6 Performance:
	.1 Leakage: in closed position to be less than 2% of rated air flow at 500 Pa differential across damper.
	.2 Pressure drop: at full open position to be less than 25 Pa differential across damper at 10  m/s.

	.7 Insulated aluminum dampers:
	.1 Frames: insulated with extruded polystyrene foam with RSI factor of 5.0.
	.2 Blades: constructed from aluminum extrusions with internal hollows insulated with polyurethane or polystyrene foam, RSI factor of 5.0.


	2.2 Disc Type Dampers
	.1 Frame: insulated brake formed, welded, 1.6 mm thick, galvanized steel to ASTM A 653M.
	.2 Disc: insulated spin formed, 1.6 mm thick, galvanized steel to ASTM A 653M.
	.3 Gasket: extruded neoprene, field replaceable, with 10 year warranty.
	.4 Bearings: roller self lubricated and sealed.
	.5 Operator: compatible with damper, linear stroke operator, spring loaded actuator, zinc-aluminum foundry alloy casting cam follower.
	.6 Performance:
	.1 Leakage: in closed position to be less than 2 % of rated air flow at 500 Pa pressure differential across damper.
	.2 Pressure drop: at full open position to be less than 25 Pa differential across damper at 10 m/s.


	2.3 Back Draft Dampers
	.1  Automatic gravity operated, multi leaf, aluminum or steel construction with nylon bearings, centre pivoted, spring assisted or counterweighted.

	2.4 Relief Dampers
	.1 Automatic multi-leaf steel or aluminum dampers with ball bearing centre pivoted and counter-weights set to open as indicated.


	Part 3 Execution
	3.1 Installation
	.1 Install where indicated.
	.2 Install in accordance with recommendations of SMACNA and manufacturer's instructions.
	.3 Seal multiple damper modules with silicon sealant.
	.4 Install access door adjacent to each damper. See Section 23 33 00 – Air Duct Accessories.
	.5 Ensure dampers are observable and accessible.

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



	233316
	Part 1 General
	1.1 summary
	.1 Section Includes:
	.1 Fire and smoke dampers, and fire stop flaps.


	1.2 RELATED SECTIONS
	.1 Division 01.
	.2 Section 23 31 13.01 – Metal Ducts – Low Pressure to 500 Pa.

	1.3 References
	.1 American National Standards Institute/National Fire Protection Association (ANSI/NFPA)
	.1 ANSI/NFPA 90A, Standard for the Installation of Air Conditioning and Ventilating Systems.

	.2 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
	.1 Material Safety Data Sheets (MSDS).

	.3 Underwriters Laboratories of Canada (ULC)
	.1 CAN4-S112, Fire Test of Fire Damper Assemblies.
	.2 CAN4-S112.2, Standard Method of Fire Test of Ceiling Firestop Flap Assemblies.
	.3 ULC-S505, Fusible Links for Fire Protection Service.


	1.4 submittals
	.1 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and datasheet in accordance with Section 01 33 00 - Submittal Procedures. Include product characteristics, performance criteria, and limitations.
	.1 Submit two copies of Workplace Hazardous Materials Information System (WHMIS) Material Safety Data Sheets (MSDS) in accordance with Section 01 33 00 - Submittal Procedures.

	.2 Indicate the following:
	.1 Fire dampers.
	.2 Smoke dampers.
	.3 Fire stop flaps.
	.4 Operators.
	.5 Fusible links.
	.6 Design details of break-away joints.


	.2 Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal Procedures.
	.1 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.2 Instructions: submit manufacturer's installation instructions.

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


	1.5 quality assurance
	.1 Health and Safety Requirements: do construction occupational health and safety in accordance with Section 01 35 29.06 - Health and Safety Requirements.
	.2 Certificates:
	.1 Catalogue or published ratings those obtained from tests carried out by manufacturer or those ordered by manufacturer from independent testing agency signifying adherence to codes and standards.


	1.6 maintenance
	.1 Extra Materials:
	.1 Provide maintenance materials in accordance with Section 01 78 00 – Closeout Submittals.
	.2 Provide the following:
	.1 6 fusible links of each type.



	1.7 delivery, storage, and handling
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle in accordance with Section 01 61 00 - Common Product Requirements.
	.2 Deliver, store and handle materials in accordance with manufacturer's written instructions.

	.2 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.



	Part 2 Products
	2.1 Fire Dampers
	.1 Fire dampers: arrangement Type B or C, blades out of air stream listed and bear label of ULC, meet requirements of provincial fire authority and ANSI/NFPA 90A. Fire damper assemblies to be fire tested in accordance with CAN4-S112. Minimum rating 1 ...
	.2 Mild steel, factory fabricated for fire rating requirement to maintain integrity of fire wall and/or fire separation.
	.3 Top hinged: offset, round or square; multi-blade hinged or interlocking type; roll door type; or guillotine type; sized to maintain full duct cross section.
	.4 Fusible link actuated, weighted to close and lock in closed position when released or having negator-spring-closing operator for multi-leaf type or roll door type in horizontal position with vertical air flow.
	.5 Retaining angle iron frame, 40 x 40 x 3 mm, on full perimeter of fire damper, on both sides of fire separation being pierced.
	.6 Equip fire dampers with steel sleeve or frame installed to prevent disruption of ductwork or impair damper operation.
	.7 Equip sleeves or frames with perimeter mounting angles attached on both sides of wall or floor opening. Construct ductwork in fire-rated floor-ceiling or roof-ceiling assembly systems with air ducts that pierce ceiling to conform with ULC.
	.8 Design and construct dampers to not reduce duct or air transfer opening cross-sectional area.
	.9 Dampers shall be installed so that the centerline of the damper depth or thickness is located in the centerline of the wall, partition or floor slab depth or thickness.
	.10 Unless otherwise indicated, the installation details given in SMACNA Fire, Smoke, and Radiation Damper Installation Guide for HVAC and in manufacturer's instructions for fire dampers shall be followed.

	2.2 Smoke Dampers
	.1 To be ULC or UL listed and labelled.
	.2 Normally closed reverse action smoke vent (S/D-RASV): folding blade type, opening by gravity upon detection of smoke, and/or from remote alarm signalling device actuated by an electro thermal link.  Two flexible stainless steel blade edge seals to ...
	.3 Normally open smoke/seal (S/D-SSSD): folding blade type, closing when actuated by means of electro thermal link and/or from remote alarm signalling device. Blade edge seals of flexible stainless steel shall provide required constant sealing pressur...
	.4 Motorized (S/D-M): folding blade type, normally open with power on. When power is interrupted damper shall close automatically. Both damper and damper operator shall be ULC listed and labelled.
	.5 Electro thermal link (S/D-ETL): dual responsive fusible link which melts when subjected to local heat of 74  C and from external electrical impulse of low power and short duration; ULC or UL listed and labelled.

	2.3 Combination Fire and Smoke Dampers
	.1 Damper: similar in all respects to smoke dampers specified above.
	.2 Combined actuator: electrical control system actuated from smoke sensor or smoke detection system and from fusible link.

	2.4 Fire Stop Flaps
	.1 To be ULC listed and labelled and fire tested in accordance with CAN4-S112.2.
	.2 Construct of minimum 1.5 mm thick sheet steel with 1.6 mm thick non-asbestos ULC listed insulation and corrosion-resistant pins and hinges.
	.3 Flaps to be held open with fusible link conforming to ULC-S505 and close at 74  C.


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

	3.2 Installation
	.1 Install in accordance with ANSI/NFPA 90A and in accordance with conditions of ULC listing.
	.2 Maintain integrity of fire separation.
	.3 After completion and prior to concealment obtain approvals of complete installation from authority having jurisdiction.
	.4 Install access door adjacent to each damper. See Section 23 33 00 – Air Duct Accessories.
	.5 Coordinate with installer of firestopping to Section 07 84 00 – Firestopping.
	.6 Ensure access doors/panels, fusible links, damper operators are easily observed and accessible.
	.7 Install break-away joints of approved design on each side of fire separation.

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

	3.4 COMMISSIONING
	.1 Commission in accordance with Section 01 91 13 – General Commissioning (Cx) Requirements.



	233713
	Part 1 General
	1.1 summary
	.1 Section includes:
	.1 Supply, return and exhaust grilles and registers, diffusers and linear grilles, for commercial and residential use.


	1.2 Related Sections
	.1 Section 01 33 00 - Submittal Procedures.
	.2 Section 01 78 00 - Closeout Submittals.

	1.3 REFERENCES
	.1 American Society of Heating Refrigerating and Air-Conditioning Engineers (ASHRAE).
	.1 ASHRAE 70, Method of Testing for Rating the Performance of Air Outlets and Inlets.


	1.4 system description
	.1 Performance requirements:
	.1 Catalogued or published ratings for manufactured items: obtained from tests carried out by manufacturer or those ordered by manufacturer from independent testing agency signifying adherence to codes and standards.


	1.5 submittals
	.1 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and datasheet in accordance with Section 01 33 00 - Submittal Procedures. Include product characteristics, performance criteria, and limitations.
	.1 Indicate following:
	.1 Capacity
	.2 Throw and terminal velocity
	.3 Noise criteria
	.4 Pressure drop
	.5 Neck velocity



	.2 Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal Procedures.
	.1 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.2 Instructions: submit manufacturer's installation instructions.


	1.6 QUALITY ASSURANCE
	.1 Health and Safety Requirements: do construction occupational health and safety in accordance with Section 01 35 28 - Health and Safety Requirements.

	1.7 DELIVERY, STORAGE, AND HANDLING
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle in accordance with Division 01.
	.2 Deliver, store and handle materials in accordance with manufacturer's written instructions.

	.2 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse and recycling in accordance with Division 01.


	1.8 MAINTENANCE
	.1 Extra Materials:
	.1 Provide maintenance materials in accordance with Section 01 78 00 - Closeout Submittals.
	.2 Include:
	.1 Keys for volume control adjustment
	.2 Keys for air flow pattern adjustment.




	Part 2 Products
	2.1 General
	.1 To meet capacity, pressure drop, terminal velocity, throw, noise level, neck velocity.
	.2 Frames:
	.1 Full perimeter gaskets.
	.2 Plaster frames where set into plaster or gypsum board.
	.3 Concealed fasteners.

	.3 Concealed manual volume control damper operators as indicated.
	.4 Colour: standard or as directed by Owner’s Representative.
	.5 Acceptable Product: E. H. Price, Titus, Nailor, Carnes, Airvector, Anemostat, Kruger, Kruegen.

	2.2 Manufactured Units
	.1 Grilles, registers and diffusers of same generic type to be product of one manufacturer.

	2.3 Supply Grilles and Registers
	.1 See Schedule.

	2.4 Return and Exhaust Grilles and Registers
	.1 See Schedule.

	2.5 Diffusers
	.1 See Schedule.

	2.6 Linear Grilles
	.1 See Schedule.


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

	3.2 Installation
	.1 Install in accordance with manufacturers instructions.
	.2 Install with flat head stainless steel or cadmium plated screws in countersunk holes where fastenings are visible.
	.3 Bolt grilles, registers and diffusers, in place, in gymnasium and similar game rooms.
	.4 Provide concealed safety chain on each grille, register and diffuser in gymnasium and similar game rooms and elsewhere.

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



	235501
	Part 1 General
	1.1 summary
	.1 Section Includes:
	.1 Materials and application of electric duct heaters.


	1.2 Related Sections
	.1 Section 01 33 00 – Submittal Procedures.
	.2 Section 01 35 28 – Health and Safety Requirements
	.3 Section 26 05 00 – Common Work Results - Electrical.

	1.3 references
	.1 Canadian Standards Association (CSA International)
	.1 CSA C22.2 No. 46, Electric Air-Heaters.

	.2 Department of Justice Canada (Jus.)
	.1 Canadian Environmental Protection Act (CEPA)

	.3 Transport Canada (TC)
	.1 Transportation of Dangerous Goods Act (TDGA)


	1.4 submittals
	.1 Make submittals in accordance with Section 01 33 00 – Submittal Procedures.
	.2 Submit product data and include:
	.1 Element support details.
	.2 Heater:  total kW rating, voltage, phase.
	.3 Number of stages.
	.4 Rating of stage:  rating, voltage, phase.
	.5 Heater element watt/density and maximum sheath temperature.
	.6 Maximum discharge temperature.
	.7 Physical size.
	.8 Unit support.
	.9 Performance limitations.
	.10 Clearance from combustible materials.
	.11 Internal components wiring diagrams.
	.12 Minimum operating airflow.
	.13 Pressure drop, operating and minimum airflow.


	1.5 quality assurance
	.1 Health and Safety:
	.1 Do construction occupational health and safety in accordance with Section 01 35 29.06 - Health and Safety Requirements.


	1.6 delivery, storage, and handling
	.1 Waste Management and Disposal:
	.1 Separate waste materials for reuse and recycling in accordance with Division 01.
	.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
	.3 Collect and separate for disposal, paper, plastic, polystyrene, corrugated cardboard, packaging material in appropriate on-site bins for recycling in accordance with Waste Management Plan.
	.4 Place materials defined as hazardous or toxic in designated containers in accordance with Division 01.
	.5 Handle and dispose of hazardous materials in accordance with CEPA, TDGA, Regional and Municipal regulations.
	.6 Ensure emptied containers are sealed and stored safely.
	.7 Fold up metal and plastic banding, flatten and place in designated area for recycling.



	Part 2 Products
	2.1 Duct Heaters
	.1 Duct heaters: flange type or insert type.
	.2 To carry CSA Approval.
	.3 Elements:
	.1 Open coil elements of nickel-chrome resistance wire.
	.2 Coils machine crimped into stainless steel terminals extending at least 25mm into the air stream.
	.3 All terminal hardware shall be stainless steel.
	.4 Coils shall be supported by ceramic bushings staked into the supporting brackets.

	.4 Frames:  Heater frames and boxes shall be corrosion resistant steel.
	.5 Terminal  box:
	.1 NEMA 1 general purpose enclosure.
	.2 Hinged, latching cover.
	.3 Multiple concentric knockouts to accept field wiring.
	.4 Terminal blocks to accommodate field wiring.
	.5 All internal wiring to be complete with 105ºC rated insulation.

	.6 Ratings:
	.1 Heaters to be rated for voltage, phase, and KW capacity as indicated in schedule on drawings.
	.2 All three phase heaters to have equal, balanced, three phase stages.
	.3 Supply heaters with size and quantity of fixed and proportional heating stages as indicated in schedule.

	.7 Controls:
	.1 Factory mounted and wired in control box. Use terminal blocks for power and control wiring.
	.2 Controls to include:
	.1 Magnetic contactors.
	.2 Fixed differential pressure switch.
	.3 Manual and automatic reset high limit.
	.4 Control transformers.
	.5 Solid state relays.
	.6 Door interlocked disconnect switch (non-fused).
	.7 HRC load fuses.
	.8 Electronic hybrid step controller.
	.9 Heater to be controlled by 0 – 10 VDC or 4-20mA remote control signal from the building automation system supplied and installed by the EMCS Contractor.

	.3 Performance: see schedule.
	.4 Provide heater complete with protective screens on inlet/outlet.
	.5 Acceptable Product: Thermolec, Neptronic.



	Part 3 Execution
	3.1 Installation
	.1 Make power and control connections in accordance with CSA C22.2 No.46.  Install in accordance with manufacturer’s instructions.

	3.2 COMMISSIONING
	.1 Perform tests in accordance with Division 01 and Section 26 05 00 – Common Work Results – Electrical.



	237311
	Part 1 General
	1.1 RELATED SECTIONS
	.1 Section 01 33 00 – Submittal Procedures.
	.2 Section 01 78 00 – Closeout Submittals.
	.3 Section 23 33 00 – Air Duct Accessories.
	.4 Section 23 33 15 – Dampers - Operating.

	1.2 REFERENCES
	.1 American National Standards Institute/Air-Conditioning and Refrigeration Institute (ANSI/ARI)
	.1 ANSI/ARI 430, Central Station Air Handling Units.

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

	.3 Canadian Standards Association (CSA)
	.1 CSA B52  Mechanical Refrigeration Code.

	.4 Sheet Metal and Air-Conditioning Contractors' National Association (SMACNA).
	.5 American Bearing Manufacturer’s Association (ABMA)
	.1 ANSI/ABMA 9 Load Ratings and Fatique Life for Ball Bearings
	.2 ANSI/ABMA 11 Load Ratings and Fatique Life for Roller Bearings.

	.6 Air Movement and Control Association (AMCA)
	.1 AMCA 210, Laboratory Method of Testing Fans for Aerodynamic Performance Rating (ASHRAE)
	.2 AMCA 300 Reverberaut Room Method for Sound Testing of Fans.

	.7 American Society of Heating Refrigeration and Air-Conditioning Engineers (ASHRAE).
	.1 ASHRAE 68, Laboratory Method of Testing to Determine the Sound Power in a Duct.
	.2 ANSI/ASHRAE 90.1, (I-P) Energy Standard for Buildings Except Low-Rise Residential Buildings.
	.3 ANSI/ASHRAE 52.2, Method of Testing General Ventilation Air-Cleaning Devices for Removal Efficiency by Particle Size.

	.8 National Electrical Manufacturer’s Association (NEMA)
	.1 NEMA MG1 Motors and Generators
	.2 NEMA ICS 7-1 Safety Standards for Construction and Guide for Selection, Installation and Operation of Adjustable Speed Drive Systems.

	.9 Provincial Boiler, Pressure Vessel and Compressed Gas Regulations.

	1.3 SHOP DRAWINGS AND PRODUCT DATA
	.1 Submit shop drawings and product data in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Indicate following: fan, fan curves showing point of operation, motor drive, bearings, filters, mixing box, dampers, VAV, coil, include performance data.

	1.4 CLOSEOUT SUBMITTALS
	.1 Provide operation and maintenance data for incorporation into manual specified in Section 01 78 00 - Closeout Submittals.
	.2 Include following: fan, bearings, motor, damper, VAV control, air volume, total cooling, sensible cooling, EDB,EWB, OAT.

	1.5 Waste management and disposal
	.1 Separate and recycle waste materials in accordance with Division 01 and with the Waste Reduction Workplan.
	.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.  Collect and separate for disposal paper, plastic, polystyrene, corrugated cardboard, packaging material in appropriate on-site bins for recycling in accordanc...
	.3 Divert unused metal and wiring materials from landfill to metal recycling facility approved by Owner’s Representative.
	.4 Divert unused paint material from landfill to official hazardous material collections site approved by Owner’s Representative.
	.5 Do not dispose of unused paint materials into sewer systems, into lakes, streams, onto ground or in other locations where it will pose health or environmental hazard.

	1.6 EXTRA MATERIALS
	.1 Provide maintenance materials in accordance with Section 01 78 00 - Closeout Submittals.
	.2 Provide one spare set of filters.
	.3 Provide list of individual manufacturer's recommended spare parts for equipment such as bearings and seals, and addresses of suppliers, together with list of specialized tools necessary for adjusting, repairing or replacing, for placement into oper...
	.4 Spare filters: in addition to filters installed for start-up and commissioning.  Immediately prior to acceptance by Owner’s Representative, supply 1 complete set of filters for each filter unit or filter bank.


	Part 2 Products
	2.1 GENERAL
	.1 Factory assembled components to form units supplying air at designed conditions, as indicated.
	.2 Certify ratings: to ARI 430 with ARI seal.
	.3 Horizontal and vertical type, as indicated, having air tight modular components, consisting of casing, fan section with motor and drive,  filter section, dampers, bypass section, heating coil, cooling coil, humidifier, spray section, mixing box, bl...
	.4 Acceptable Product: York, McQuay, Trane, Carrier,  Sheldons, Engineered Air, Venmar.

	2.2 CASINGS
	.1 Galvanized or phosphate treated steel 1.6 mm thickness outer casing reinforced and braced for rigidity.
	.1 Walk-in access doors: provide access for maintenance of internal parts with wired glass 200 x 200 mm viewing port or 200mm diameter polycarbonate double porthole.
	.2 Paint steel parts, where not galvanized, with corrosion resistant paint to CGSB 1.181.
	.3 Finish structural framed units, inside and out, with rust resistant enamel to Section 09 91 13  – Exterior Painting.

	.2 Line entire casing with minimum 1 mm thick, solid galvanized, steel liner.

	2.3 DRAIN PANS
	.1 Construction: stainless steel, plastic or FRP, rounded corners, double wall.
	.2 Insulation: extruded foam type, minimum 13 mm thick.
	.3 Drain connection: in bottom at low point.
	.4 Installation: slope without sag minimum 1% to ensure no standing water at any time or at any point.
	.5 Dimensions: minimum 75 mm from upstream face of coil to 150 mm beyond downstream face of coil or eliminator and to include return bends and headers.

	2.4 FANS
	.1 Cabinet hung or frame mounted AMCA-rated for sound and performance, centrifugal fans with backward inclined or airfoil wheels, selected to operate in stable part of performance curve and heavy duty L10 100,000 hours minimum service self aligning or...
	.1 Provide internally mounted motor as indicated complete with adjustable V-belt drive and guard.
	.2 Motor: see schedule.

	.2 Maximum sound power levels, as indicated.

	2.5 VIBRATION ISOLATION
	.1 Flexible connections at inlet and outlet of fan section: to Section 23 33 00 – Air Duct Accessories.
	.2 Vibration isolators on fan section: to Division 23.

	2.6 FILTER BOX
	.1 Material to match casing. For flat plus rigid type filter arrangement.
	.1 Provide access to filter through hinged door with suitable hardware.

	.2 Provide blank-off plates and gaskets to prevent air bypass.
	.3 Filters: to Section 23 44 00 – HVAC Air Filtration.

	2.7 COILS
	.1 Capacity: see schedule.
	.2 Ratings: ARI certified.
	.3 Construction:
	.1 Casings: 1.5 mm thick galvanized sheet steel.
	.1 Supports of galvanized steel channel or double angle frames.
	.2 Blank-off plates. Insulated sandwich construction.

	.2 Direct expansion refrigerant coils:
	.1 Serpentine type, arranged to prevent trapping of oil.
	.1 Liquid distributors to ensure even distribution of liquid refrigerant to all circuits.
	.2 Silver solder or braze joints in refrigerant tubing.
	.3 Evacuate and charge coil with nitrogen and seal before sending to site.

	.2 Tubes: copper.
	.3 Fins:  aluminum, plate or spiral wound.
	.4 Headers: copper.
	.5 Pressure tests: CSA B52 and carry a Canadian Refrigeration Number. Dehydrated. Sealed with nitrogen charge.




	Part 3 Execution
	3.1 INSTALLATION
	.1 Install units in accordance with manufacturer's instructions and as indicated.
	.2 Ensure adequate clearance for servicing and maintenance.

	3.2 FANS
	.1 Install fan sheaves required for final air balance.
	.2 Install flexible connections at fan inlet and fan outlets.
	.3 Install vibration isolators.

	3.3 DRIP PANS
	.1 Install deep seal P-traps and trap seal primer on drip lines.
	.1 Depth of water seal to be 1.5 times static pressure at this point.


	3.4 COMMISSIONING
	.1 Commission in accordance with Division 01 and one day per unit for startup and one day for commissioning.
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	230933
	Part 1 GENERAL
	1.1 SUMMARY
	.1 Section Includes:
	.1 Materials and installation procedures for electric heating controls.


	1.2 Related Sections:
	.1 Division 01.

	1.3 REFERENCES
	.1 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
	.1 Material Safety Data Sheets (MSDS).


	1.4 SUBMITTALS
	.1 Product Data:
	.1 Submit manufacturer’s printed product literature, specifications and datasheet in accordance with Division 01. Include product characteristics, performance criteria, and limitations.
	.1 Submit two copies of Workplace Hazardous Materials Information System (WHMIS) Material Safety Data Sheets (MSDS) in accordance with Division 01.


	.2 Quality assurance submittals: submit following in accordance with Division 01.
	.1 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.2 Instructions: submit manufacturer’s installation instructions.


	1.5 QUALITY ASSURANCE
	.1 Health and Safety Requirements: do construction occupational health and safety in accordance with Division 01.

	1.6 DELIVERY, STORAGE, AND HANDLING
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle in accordance with Division 01.
	.2 Deliver, store and handle materials in accordance with manufacturer’s written instructions.

	.2 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse and recycling in accordance with Division 01.



	Part 2 Products
	2.1 Thermostat (Low Voltage) programmable
	.1 Low voltage wall mounted electric heating thermostat:
	.1 White in color.
	.2 Programming up to 4 Modes.
	.3 5 C - 36 C.
	.4 3 wire thermostat.
	.5 Compatible with Millivolt Systems, 24 Vac, 60 Hz.
	.6 Digital screen with white LED backlit.
	.7 Temperature setpoints recorded permanently in case of a power outage.
	.8 Mount 1200 mm above finished floor.
	.9 Equal to Ouellet, OTH24-AFR.


	2.2 ELECTRIC HEATING RELAYS
	.1 Low voltage solid state electric heating relays and transformer kit installed in heater as indicated.  To be installed by heater manufacturer. Complete assembly to be CSA approved.


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

	3.2 Installation
	.1 Install control devices.
	.2 On outside wall, mount thermostats on bracket or insulated pad 25 mm from exterior wall.
	.3 Supply and install all low voltage control wiring and conduit for complete heating system.
	.4 All wiring to be installed in conduit.

	3.3 Cleaning
	.1 Proceed in accordance with Division 01.
	.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.



	238233.02
	1.1  summary
	.1 Section Includes:
	.1 Heavy duty baseboard heaters and installation.


	1.2 Related Sections
	.1 Section 26 05 00 – Common Work Results - Electrical.

	1.3 References
	.1 Canadian Standards Association (CSA)
	.1 CSA C22.2 No.46, Electric Air-Heaters.


	1.4 submittals
	.1 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and datasheet in accordance with Section 01 33 00 - Submittal Procedures. Include product characteristics, performance criteria, and limitations.
	.2 Submit product data sheets for baseboard heaters. Include:
	.1 Product characteristics.
	.2 Performance criteria.
	.3 Mounting methods.
	.4 Physical size.
	.5 kW rating, voltage, phase.
	.6 Cabinet material thicknesses.
	.7 Limitations.
	.8 Colour and finish.


	.2 Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal Procedures.
	.1 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.2 Instructions: submit manufacturer's installation instructions.

	.3 Closeout Submittals:
	.1 Submit operation and maintenance data for baseboard heaters in accordance with Section 01 78 00 - Closeout Submittals


	1.5 quality assurance
	.1 Health and Safety:
	.1 Do construction occupational health and safety in accordance with Section 01 35 28 - Health and Safety Requirements.


	1.6 delivery, storage, and handling
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle in accordance with manufacturer's written instructions and Section 01 61 00 - Common Product Requirements.

	.2 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.


	Part 2 Products
	2.1 Manufacturers
	.1 Acceptable Product:
	.1 Ouellet
	.2 Dimplex
	.3 Chromalox
	.4 Stelpro.


	2.2 HEAVY DUTY BASEBOARD Heaters
	.1 Wall mounted cabinet: to CSA C22.2 No.46, pre-drilled back for securing to wall:
	.1 White in color.
	.2 240 V rated.
	.3 Epoxy/polyester powder paint.
	.4 16 gauge steel front.
	.5 18 gauge steel cabinet.
	.6 Full length built in wireway.
	.7 Louvre grille.
	.8 Linear high-limit temperature control with automatic reset.
	.9 Stainless steel tubular heating element with aluminum fins.
	.10 Floating heating element on high-temperature nylon bushings.
	.11 Complete with low voltage relay and transformer kit.


	2.3 Controls
	.1 Wall mounted low voltage programmable thermostats: supplied and installed by Electrical Division.
	.2 Electrical Division to supply and install all low voltage control wiring and conduit.


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

	3.2 Installation
	.1 Install heaters as indicated.
	.2 Make power and control connections.

	3.3 cleaning
	.1 Proceed in accordance with Division 01.
	.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.

	3.4 commissioning tests
	.1 Perform tests in accordance with Section 26 05 00- Common Work Results - Electrical and Division 01.



	238239.01
	Part 1 General
	1.1 RELATED SECTIONS
	.1 Section 01 33 00 - Submittal Procedures.
	.2 Section 01 78 00 - Closeout Submittals.

	1.2 REFERENCES
	.1 Canadian Standards Association (CSA International)
	.1 CSA C22.2 No.46, Electric Air-Heaters.


	1.3 PRODUCT DATA
	.1 Submit product data in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Submit product data sheets for unit heaters. Include:
	.1 Product characteristics.
	.2 Performance criteria.
	.3 Mounting methods.
	.4 Physical size.
	.5 kW rating, voltage, phase.
	.6 Cabinet material thicknesses.
	.7 Limitations.
	.8 Colour and finish.

	.3 Submit product data sheets for unit heaters.
	.1 Include product characteristics, performance criteria, physical size, limitations and finish.

	.4 Manufacturer's Instructions: Provide to indicate special handling criteria, installation sequence and cleaning procedures.

	1.4 CLOSEOUT SUBMITTALS
	.1 Provide operation and maintenance data for unit heaters for incorporation into manual specified in Section 01 78 00 - Closeout Submittals.

	1.5 WASTE MANAGEMENT AND DISPOSAL
	.1 Separate and recycle waste materials in accordance with Division 01 and with Waste Reduction Workplan.
	.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
	.3 Collect and separate for disposal paper, plastic, polystyrene, corrugated cardboard, packaging material in appropriate on-site bins for recycling in accordance with Waste Management Plan.
	.4 Divert unused metal and wiring materials from landfill to metal recycling facility approved by Owner’s Representative.
	.5 Collect, package and store existing unit heaters for either reuse, recycling or rebuilding and return to recycler in accordance with Waste Management Plan.


	Part 2 Products
	2.1 MANUFACTURERS
	.1 Acceptable Product:
	.1 Ouellet
	.2 Dimplex
	.3 Chromalox
	.4 Stelpro.


	2.2 UNIT HEATERS
	.1 Unit heater: to CSA C22.2 No.46, horizontal discharge complete with adjustable louvers finished to match cabinet or vertical discharge cone type with cone diffusers as indicated.
	.2 Fan type unit heaters with built-in high-heat limit protection, fan-delay switches.
	.3 Fan motor: totally enclosed, permanently lubricated ball bearing type with resilient mount.
	.1 Built-in fan motor thermal overload protection.

	.4 Hangers: as indicated.
	.5 Elements: mineral insulated steel sheath with aluminum, continuous helical brazed fins.
	.6 Cabinet: steel, 1.6 mm thick, fitted with brackets for rod or wall mounting.
	.1 Phosphatized and finished with 2 coats baked enamel in beige colour.

	.7 Complete with low voltage relay and transformer kit.

	2.3 CONTROLS
	.1 Wall mounted low voltage programmable thermostats: supplied and installed by Electrical Division.
	.2 Electrical Division to supply and install all low voltage control wiring and conduit.


	Part 3 Execution
	3.1 INSTALLATION
	.1 Suspend unit heaters from ceiling or mount on wall as indicated. Provide mounting bracket as required.
	.2 Make power and control connections.

	3.2 COMMISSIONING
	.1 Perform tests in accordance with Section 26 05 00 – Common Work Results-Electrical and Division 01.
	.2 Test cut-out protection when air movement is obstructed.
	.3 Test fan delay switch to assure dissipation of heat after element shut down.
	.4 Test unit cut-off when fan motor overload protection has operated.
	.5 Ensure heaters and thermostatic controls operate correctly.
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	Part 1 General
	1.1 General
	.1 This Section covers items common to Sections of Division 26. This section supplements requirements of Division 1, Division 23 and Division 33.

	1.2 REFERENCES
	.1 Canadian Standards Association (CSA)
	.1 CSA C22.1, Canadian Electrical Code, Part 1, Safety Standard for Electrical Installations.
	.2 CAN/CSA-22.3 No. 1, Overhead Systems.
	.3 CAN3-C235, Preferred Voltage Levels for AC Systems, 0 to 50,000 V.


	1.3 Care, Operation and Start-up
	.1 Instruct Owner’s Representative and operating personnel in the operation, care and maintenance of systems, system equipment and components.
	.2 Operating instructions to include following:
	.1 Wiring diagrams, control diagrams, and control sequence for each principal system and item of equipment.
	.2 Start up, proper adjustment, operating, lubrication, and shutdown procedures.
	.3 Safety precautions.
	.4 Procedures to be followed in event of equipment failure.
	.5 Other items of instruction as recommended by manufacturer of each system or item of equipment.

	.3 Arrange and pay for services of manufacturer's factory service engineer to supervise start-up of installation, check, adjust, balance and calibrate components and instruct operating personnel.
	.4 Provide these services for such period, and for as many visits as necessary to put equipment in operation, and ensure that operating personnel are conversant with all aspects of its care and operation.

	1.4 design requirements
	.1 Operating voltages: to CAN3-C235
	.2 Motors, electric heating, control and distribution devices and equipment to operate satisfactorily at 60 Hz within normal operating limits established by above standard. Equipment to operate in extreme operating conditions established in above stan...

	1.5 SUBMITTALS
	.1 Submit drawings stamped and signed by professional engineer registered or licensed in Province of Newfoundland and Labrador, Canada as required.
	.2 Submit wiring diagrams and installation details of equipment indicating proposed location, layout and arrangement, control panels, accessories, piping, ductwork, and other items that must be shown to ensure coordinated installation.
	.3 Identify on wiring diagrams circuit terminals and indicate internal wiring for each item of equipment and interconnection between each item of equipment.
	.4 Indicate of drawings clearances for operation, maintenance, and replacement of operating equipment devices.
	.5 Quality Control: in accordance with Section 01 45 00 - Quality Control.
	.1 Provide CSA certified equipment and material. Where CSA certified equipment and material is not available, submit such equipment and material to authority having jurisdiction for approval before delivery to site.
	.2 Submit test results of installed electrical systems and instrumentation.
	.3 Submit, upon completion of Work, load balance report as described in sentence 3.4.6.
	.4 Submit certificate of acceptance from authority having jurisdiction upon completion of Work to Owner’s Representative.

	.6 Manufacturer's Field Reports: submit to Owner’s Representative within seven (7) working days of review, verifying compliance of Work and electrical system and instrumentation testing, as described in paragraph 3.6- FIELD QUALITY CONTROL.
	.7 Single Line Electrical Diagrams
	.1 Provide single line electrical diagrams in glazed frames as follows:
	.1 Electrical distribution system: locate in main electrical room.

	.2 Drawings: 600 x 600 mm minimum size.


	1.6 Permits, Fees and Inspection
	.1 Submit to Electrical Inspection Division and Supply Authority necessary number of drawings and specifications for examination and approval prior to commencement of work.
	.2 Pay associated fees.
	.3 Owner’s Representative will provide drawings and specifications required by Electrical Inspection Division and Supply Authority at no cost.
	.4 Notify Owner’s Representative of changes required by Electrical Inspection Division prior to making changes.
	.5 Furnish Certificates of Acceptance from Electrical Inspection Division or authorities having jurisdiction on completion of work to Owner’s Representative.

	1.7 co-ordination
	.1 Co-ordinate work with work of other divisions to avoid conflict.
	.2 Locate distribution systems, equipment, and materials to provide minimum interference and maximum usable space.
	.3 Locate all existing underground services and make all parties aware of their existence and location.
	.4 Where interference occurs, Owner’s Representative must approve relocation of equipment and materials regardless of installation order.
	.5 Notwithstanding the review of shop drawings, this division may be required to relocate electrical equipment which interferes with the equipment of other trades, due to lack of co-ordination by this Division.  The cost of this relocation shall be th...

	1.8 CUTTING AND PATCHING
	.1 Definitions
	.1 Cutting:  Removal of in-place construction necessary to permit installation or performance of other Work.
	.2 Patching:  Fitting and repair work required to restore surfaces to original conditions after installation of other Work.

	.2 Quality Assurance
	.1 Structural Elements:  Do not cut and patch structural elements in a manner that could change their load-carrying capacity or load-deflection ratio.
	.2 Operational Elements:  Do not cut and patch operating elements and related components in a manner that results in reducing their capacity to perform as intended or that results in increased maintenance or decreased operational life or safety.
	.3 Miscellaneous Elements:  Do not cut and patch miscellaneous elements or related components in a manner that could change their load-carrying capacity, that results in reducing their capacity to perform as intended, or that results in increased main...
	.4 Visual Requirements:  Do not cut and patch construction in a manner that results in visual evidence of cutting and patching.  Do not cut and patch construction exposed on the exterior or in occupied spaces in a manner that would, in Architect's opi...
	.5 Cutting and Patching Conference:  Before proceeding, meet at Project site with parties involved in cutting and patching, including mechanical and electrical trades.  Review areas of potential interference and conflict.  Coordinate procedures and re...

	.3 Warranty
	.1 Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged during cutting and patching operations, by methods and with materials so as not to void existing warranties.

	.4 Materials
	.1 In-Place Materials:  Use materials identical to in-place materials.  For exposed surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent possible.
	.1 If identical materials are unavailable or cannot be used, use materials that, when installed, will match the visual and functional performance of in-place materials.


	.5 Examination
	.1 Examine surfaces to be cut and patched and conditions under which cutting and patching are to be performed.
	.1 Compatibility:  Before patching, verify compatibility with and suitability of substrates, including compatibility with in-place finishes or primers.
	.2 Proceed with installation only after unsafe or unsatisfactory conditions have been corrected.


	.6 Preparation
	.1 Temporary Support:  Provide temporary support of Work to be cut.
	.2 Protection:  Protect in-place construction during cutting and patching to prevent damage.  Provide protection from adverse weather conditions for portions of Project that might be exposed during cutting and patching operations.
	.3 Adjoining Areas:  Avoid interference with use of adjoining areas or interruption of free passage to adjoining areas.
	.4 Existing Utility Services and Mechanical/Electrical Systems:  Where existing services/systems are required to be removed, relocated, or abandoned, bypass such services/systems before cutting to minimize interruption to occupied areas.

	.7 Performance
	.1 General:  Employ skilled workers to perform cutting and patching.  Proceed with cutting and patching at the earliest feasible time, and complete without delay.
	.1 Cut in-place construction to provide for installation of other components or performance of other construction, and subsequently patch as required to restore surfaces to their original condition.

	.2 Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar operations, including excavation, using methods least likely to damage elements retained or adjoining construction.  If possible, review proposed pro...
	.1 In general, use hand or small power tools designed for sawing and grinding, not hammering and chopping.  Cut holes and slots as small as possible, neatly to size required, and with minimum disturbance of adjacent surfaces.  Temporarily cover openin...
	.2 Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces.
	.3 Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or a diamond-core drill.
	.4 Excavating and Backfilling:  Comply with requirements in applicable Sections where required by cutting and patching operations.
	.5 Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to be removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent entrance of moisture or other foreign matter after cutting.
	.6 Proceed with patching after construction operations requiring cutting are complete.

	.3 Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations following performance of other Work.  Patch with durable seams that are as invisible as possible.  Provide materials and comply with installation r...
	.1 Inspection:  Where feasible, test and inspect patched areas after completion to demonstrate integrity of installation.
	.2 Exposed Finishes:  Restore exposed finishes of patched areas and extend finish restoration into retained adjoining construction in a manner that will eliminate evidence of patching and refinishing.
	.1 Clean piping, conduit, and similar features before applying paint or other finishing materials.
	.2 Restore damaged pipe covering to its original condition.

	.3 Floors and Walls:  Where walls or partitions that are removed extend one finished area into another, patch and repair floor and wall surfaces in the new space.  Provide an even surface of uniform finish, color, texture, and appearance.  Remove in-p...
	.1 Where patching occurs on a painted surface, apply primer compatible with existing paint type (oil or latex) to allow complete adherence to latex finished coatings.  Apply intermediate paint coasts over the patch and apply final paint coat over enti...

	.4 Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane surface of uniform appearance.
	.5 Exterior Building Enclosure:  Patch components in a manner that restores enclosure to a weathertight condition.

	.4 Plaster around all gypsum board penetrations smoke tight.
	.5 Cleaning:  Clean areas and spaces where cutting and patching are performed.  Completely remove paint, mortar, oils, putty, and similar materials.


	1.9 PROTECTION
	.1 Protect exposed live equipment during construction for personnel safety.
	.2 Shield and mark all live parts “LIVE 120 VOLTS”, or with appropriate voltage in English.
	.3 Arrange for installation of temporary doors for rooms containing electrical distribution equipment.  Keep these doors locked except when under direct supervision of electrician.

	1.10 Record drawings
	.1 Obtain and pay for three sets of white prints.  As the job progresses, mark these prints to accurately indicate installed work.  Have the white prints available for inspection at the site at all times and present for scrutiny at each job meeting.
	.2 Show on the record drawings the installed inverts of all services entering and leaving the building and the property.  Dimension underground services at key points of every run in relation to the structure and building.
	.3 Indicate exact location of all services for future work.  Show and dimension all work embedded in the structure.
	.4 Submit record drawings within 30 days prior to start of commissioning.

	1.11 INSPECTION OF WORK
	.1 The Owner will make periodic visits to the site during construction to ascertain reasonable conformity to plans and specifications but will not execute quality control.  The Contractor shall be responsible for the execution of his work in conformit...

	1.12 SCHEDULING OF WORK
	.1 All work shall be scheduled and coordinated with Owner Representative.
	.2 Become familiar with the phasing requirements for the work and comply with these conditions.
	.3 No additional monies will be paid for contractor’s requirement to comply with work phasing conditions.

	1.13 FIRE RATING OF PENETRATIONS
	.1 Maintain fire ratings around conduits passing through floors, ceilings and fire rated walls.
	.2 Use 3M brand or equal fire barrier products at each penetration.
	.3 Acceptable products for fire barrier products shall be 3M #CP25 fire barrier caulk, #303 putty, #FS 195 wrap and #CS195 sheet.
	.4 Acceptable manufacturers:  Nelson, Fire Stop Systems, 3M or approved equal. Material of same manufacturer to be used throughout project.


	Part 2 Products
	2.1 Electric Motors, Equipment and Controls
	.1 Supplier and installer responsibility is indicated on electrical drawings and related mechanical responsibility is indicated on Mechanical Equipment Schedule on mechanical drawings, where applicable.
	.2 Control wiring and conduit is specified in Division 26 except for conduit, wiring and connections below 50 V which are related to control systems specified in Mechanical Division and shown on mechanical drawings. Mechanical Division is responsible ...
	.3 All low voltage control wiring and conduit associated with electrical heating system shall be supplied and installed by Electrical Division.

	2.2 Materials and Equipment
	.1 Provide materials and equipment in accordance with Division 01.
	.2 Equipment and material to be CSA certified. Where there is no alternative to supplying equipment which is not CSA certified, obtain special approval from Electrical Inspection Division.
	.3 Factory assemble control panels and component assemblies.

	2.3 Finishes
	.1 Shop finish metal enclosure surfaces by application of rust resistant primer inside and outside, and at least two coats of finish enamel.
	.1 Paint outdoor electrical equipment "equipment green" finish to EEMAC Y1-1.
	.2 Paint indoor switchgear and distribution enclosures light grey to EEMAC 2Y-1.


	2.4 Warning Signs
	.1 As specified and to meet requirements of Electrical Inspection Department and Owner’s Representative.
	.2  Porcelain enamel decal signs, minimum size 175 x 250 mm.

	2.5 Wiring Terminations
	.1 Lugs, terminals, screws used for termination of wiring to be suitable for either copper or aluminum conductors.

	2.6 Equipment Identification
	.1 Identify electrical equipment with nameplates and labels as follows:
	.1 Nameplates: Lamicoid 3 mm thick plastic engraving sheet, black white face, black white core, mechanically attached with self tapping screws.
	.2 Sizes as follows:

	.2 Labels:
	.1 Embossed plastic labels with 6 mm high letters unless specified otherwise.

	.3 Wording on nameplates and labels to be approved by Owner’s Representative prior to manufacture.
	.4 Allow for average of twenty-five (25) letters per nameplate and label.
	.5 Identification to be English (and French where applicable).
	.6 Nameplates for terminal cabinets and junction boxes to indicate system name and voltage characteristics.
	.7 Disconnects, starters and contactors: indicate equipment being controlled and voltage.
	.8  Terminal cabinets and pull boxes: indicate system name and voltage.
	.9 Transformers: indicate capacity, primary and secondary voltages and transformer number.

	2.7 Wiring Identification
	.1 Identify wiring with permanent indelible identifying markings, either numbered or coloured plastic tapes, on both ends of phase conductors of feeders and branch circuit wiring.
	.2 Maintain phase sequence and colour coding throughout.
	.3 Colour code: to CSA C22.1, Canadian Electrical Code.
	.4 Use colour coded wires in communication cables, matched throughout system.

	2.8 Conduit and Cable Identification
	.1 Colour code conduits, boxes and metallic sheathed cables.
	.2 Code with plastic tape or paint at points where conduit or cable enters wall, ceiling, or floor, and at 15 m intervals.
	.3 Colours: 25 mm wide prime colour and 20 mm wide auxiliary colour.


	Part 3 Execution
	3.1 NAMEPLATES AND LABELS
	.1 Ensure manufacturer's nameplates, CSA labels and identification nameplates are visible and legible after equipment is installed.

	3.2 location of outlets
	.1 Locate outlets in accordance with Section 26 27 26 – Wiring Devices.
	.2 Do not install outlets back-to-back in wall; allow minimum 150 mm horizontal clearance between boxes.
	.3 Change location of outlets at no extra cost or credit, providing distance does not exceed 3000 mm, and information is given before installation.

	3.3 Conduit and cable installation
	.1 If plastic sleeves are used in fire rated walls or floors, remove before conduit installation.
	.2 Install cables, conduits and fittings to be embedded or plastered over, neatly and close to building structure so furring can be kept to minimum.

	3.4 mounting heights
	.1 Mounting height of equipment is from finished floor to centreline of equipment unless specified or indicated otherwise.
	.2 If mounting height of equipment is not specified or indicated, verify before proceeding with installation.
	.3 Install electrical at following heights unless indicated otherwise.
	.1 Panelboards: as required by Code or as indicated.


	3.5 Co-ordination of protective devices
	.1 Ensure circuit protective devices such as overcurrent trips, relays and fuses are installed to required values and settings.

	3.6 FIELD QUALITY CONTROL
	.1 All electrical work to be carried out by qualified, licensed electricians or apprentices as per the conditions of the Provincial Act respecting manpower vocational training and qualification. Employees registered in a provincial apprentices program...
	.2 The work of this division to be carried out by a contractor who holds a valid Code 1 Electrical Contractor License as issued by the Province.
	.3 Perform tests in Accordance with this section as noted and Division 01.
	.4 Load Balance:
	.1 Measure phase current to panelboard with normal loads (lighting) operating at time of acceptance. Adjust branch circuit connections as required to obtain best balance of current between phases and record changes.
	.2 Submit, at completion of work, report listing phase and neutral currents on panelboards, operating under normal load. State hour and date on which each load was measured, and voltage at time of test.

	.5 Conduct and pay for following tests:
	.1 Power distribution system including phasing, voltage, grounding and load balancing.
	.2 Circuits originating from branch distribution panels.
	.3 Motors, heaters and associated control equipment including sequenced operations of systems where applicable.

	.6 Furnish manufacturer’s certificate or letter confirming that entire installation as it pertains to each system has been installed to manufacturer’s instructions.
	.7 Insulation resistance testing.
	.1 Megger and record circuits, feeders and equipment up to 350 V with a 500 V instrument.
	.2 Megger and record 350 – 600 V circuits, feeders and equipment with a 1000 V instrument.
	.3 Check resistance to ground before energizing and record value.

	.8 Carry out tests in presence of Owner’s Representative.
	.9 Provide instruments, meters, equipment and personnel required to conduct tests during and conclusion of project.
	.10 Submit test results for Owner’s Representative’s review and include in Commissioning Manuals specified in Division 01.

	3.7 CLEANING
	.1 Clean and touch up surfaces of shop-painted equipment scratched or marred during shipment or installation, to match original paint.
	.2 Clean and prime exposed non-galvanized hangers, racks and fastenings to prevent rusting.

	3.8 CONTRIBUTION IN AID EXPENSE
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	Part 1 General
	1.1 SECTION INCLUDES
	.1 Materials and installation for wire and box connectors.

	1.2 RELATED SECTIONS
	.1 Section 26 05 00 – Common Work Results - Electrical.

	1.3 REFERENCES
	.1 Canadian Standards Association (CSA)
	.1 CAN/CSA-C22.2 No.18, Outlet Boxes, Conduit Boxes and Fittings.
	.2 CAN/CSA-C22.2 No.65, Wire Connectors (Tri-National Standard with UL 486A-486B and NMX-J-543-ANCE-03).

	.2 Electrical and Electronic Manufacturers' Association of Canada (EEMAC)
	.1 EEMAC 1Y-2, Bushing Stud Connectors and Aluminum Adapters (1200 Ampere Maximum Rating).

	.3 National Electrical Manufacturers Association (NEMA)


	Part 2 Products
	2.1 MATERIALS
	.1 Pressure type wire connectors to: CSA C22.2 No.65, with current carrying parts of copper sized to fit copper conductors as required.
	.2 Fixture type splicing connectors to: CSA C22.2 No.65, with current carrying parts of copper sized to fit copper conductors 10 AWG or less.
	.3 Bushing stud connectors: to EEMAC 1Y-2 to consist of:
	.1 Connector body and stud clamp for stranded copper conductors.
	.2 Clamp for copper bar.
	.3 Stud clamp bolts.
	.4 Bolts for copper bar.
	.5 Sized for conductors and bars as indicated.

	.4 Clamps or connectors for armoured cable, aluminum sheathed cable, and flexible conduit, as required to: CAN/CSA-C22.2 No.18.


	Part 3 Execution
	3.1 INSTALLATION
	.1 Remove insulation carefully from ends of conductors and:
	.1 Install mechanical pressure type connectors and tighten screws with appropriate compression tool recommended by manufacturer. Installation shall meet secureness tests in accordance with CSA C22.2 No.65.
	.2 Install fixture type connectors and tighten. Replace insulating cap.
	.3 Install bushing stud connectors in accordance with EEMAC 1Y-2.
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	Part 1 General
	1.1 Related Sections
	.1 Section 26 05 20 - Wire and Box Connectors - 0 - 1000 V.
	.2 Refer to drawings for wiring type required under different applications.

	1.2 References
	.1 Canadian Standards Association (CSA)
	.1 CSA C22.2 No .0.3, Test Methods for Electrical Wires and Cables.
	.2 CAN/CSA-C22.2 No. 131, Type TECK 90 Cable.



	Part 2 Products
	2.1 Building Wires
	.1 Conductors: stranded for 10 AWG and larger. Minimum size: 12 AWG.
	.2 Copper conductors: size as indicated, with 600 V insulation of cross-linked thermosetting polyethylene material rated RW90 XLPE and RWU90 XLPE as indicated.
	.3 Copper conductors: size as indicated, with thermoplastic insulation type TWH rated at 600 V, typically used for insulated ground wires.

	2.2 TECK CABLE
	.1 Cable: to CAN/CSA-C22.2 No. 131.
	.2 Conductors:
	.1 Grounding conductor: copper.
	.2 Circuit conductors: copper and ACM alloy, size as indicated.

	.3 Insulation:
	.1 Cross-linked polyethylene XLPE, rating – 600 V.

	.4 Inner jacket: polyvinyl chloride material.
	.5 Armour: interlocking aluminum, compliant to applicable Building Code classification for this project.
	.6 Overall covering: thermoplastic polyvinyl chloride material.
	.7 Fastenings:
	.1 One hole steel straps to secure surface cables 50 mm and smaller. Two hole steel straps for cables larger than 50 mm.
	.2 Channel type supports for two or more cables at 1500 mm centers.
	.3 Threaded rods: 6 mm dia. to support suspended channels.

	.8 Connectors:
	.1 Watertight and/or type approved for TECK cable, as indicated.


	2.3 Armoured Cables
	.1 Conductors: insulated, copper, size as indicated.
	.2 Type: AC90.
	.3 Armour: interlocking type fabricated from aluminum strip.
	.4 Connectors: standard as required, complete with double split rings.

	2.4 Control Cables
	.1 Type LVT: 2 soft annealed copper conductors, sized as indicated, with thermoplastic insulation, outer covering of thermoplastic jacket.
	.2 Low energy 300 V control cable: stranded annealed copper conductors sized as indicated, with PVC insulation type TW -40  C polyethylene insulation with shielding of tape coated with paramagnetic material wire braid over each conductor and overall c...


	Part 3 Execution
	3.1 Field Quality Control
	.1 Perform tests in accordance with Section 26 05 00 - Common Work Results for Electrical.
	.2 Perform tests using method appropriate to site conditions and to approval of Owner’s Representative and local authority having jurisdiction over installation.
	.3 Perform tests before energizing electrical system.
	.4 No splices permitted in panel board feeders in new construction. Splices in re-work or renovation projects only with pre-approval by Owner’s Representative.

	3.2 General Cable Installation
	.1 Install cable in trenches in accordance with Section 33 71 73.02 - Underground Electrical Service.
	.2 Terminate cables in accordance with Section 26 05 20 - Wire and Box Connectors - (0-1000 V).
	.3 Cable Colour Coding: to Section 26 05 00 Common Work Results for Electrical.
	.4 Conductor length for parallel feeders to be identical.
	.5 Lace or clip groups of feeder cables at distribution centres, pull boxes, and termination points.
	.6 Provide numbered wire collars for control wiring.  Numbers to correspond to control shop drawing legend.  Obtain wiring diagram for control wiring.

	3.3 Installation of Building Wires
	.1 Install wiring as follows:
	.1 In conduit systems in accordance with Section 26 05 34- Conduits, Fastenings and Fittings.


	3.4 Installation of TECK Cable 0 -1000 V
	.1 Install cables.
	.1 Group cables wherever possible on channels.

	.2 Install cable concealed, securely supported by straps and hangers.

	3.5 Installation of Armoured Cables (AC-90)
	.1 Group cables wherever possible.
	.2 Use permitted only for work in movable partitions.

	3.6 Installation of Control Cables
	.1 Install all control cables in conduit as per Canadian Electrical Code.
	.2 Ground control cable shield.
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	Part 1 General
	1.1 RELATED SECTIONS
	.1 Section 26 05 00 – Common Work Results - Electrical.
	.2 Grounding conductors for all distribution grounding to be insulated copper, uninsulated where in contact with earth. Copper conductors shall, at a minimum, be used in the following areas: grounding of transformer neutrals, service entrance switch g...

	1.2 REFERENCES
	.1 American National Standards Institute (ANSI)/Institute of Electrical and Electronics Engineers (IEEE)
	.1 ANSI/IEEE 837, Qualifying Permanent Connections Used in Substation Grounding.

	.2 Canadian Standards Association, (CSA)
	.1 CAN/CSA Z32, Electrical Safety and Essential Electrical Systems in Health Care Facilities, where applicable.



	Part 2 Products
	2.1 EQUIPMENT
	.1 Clamps for grounding of conductor: size as indicated to electrically conductive underground water pipe.
	.2 Rod electrodes: copper clad steel 19 mm dia by 3 m long.
	.3 Grounding conductors: bare stranded copper, soft annealed, size as indicated.
	.4 Insulated grounding conductors: green, type TW.
	.5 Ground bus: copper, size as indicated, complete with insulated supports, fastenings, connectors.
	.6 Non-corroding accessories necessary for grounding system, type, size, material as indicated, including but not necessarily limited to:
	.1 Grounding and bonding bushings.
	.2 Protective type clamps.
	.3 Bolted type conductor connectors, as required by local authority having jurisdiction.
	.4 Thermit welded type conductor connectors, as indicated.
	.5 Bonding jumpers, straps.
	.6 Pressure wire connectors.



	Part 3 Execution
	3.1 INSTALLATION GENERAL
	.1 Install complete permanent, continuous grounding system including, electrodes, conductors, connectors, accessories. Where EMT is used, run insulated copper ground wire in conduit.
	.2 Install connectors in accordance with manufacturer's instructions.
	.3 Protect exposed grounding conductors from mechanical injury.
	.4 Make buried connections, and connections to conductive water main, electrodes, using copper welding by thermit process.
	.5 Use mechanical connectors for grounding connections to equipment provided with lugs.
	.6 Soldered joints not permitted.
	.7 Make grounding connections in radial configuration only, with connections terminating at single grounding point.  Avoid loop connections.
	.8 Bond single conductor, metallic armoured cables to cabinet at supply end and load end.

	3.2 ELECTRODES
	.1 Make ground connections to continuously conductive underground water pipe.
	.2 Install rod, electrodes and make grounding connections.
	.3 Bond separate, multiple electrodes together.
	.4 Use size 2/0, 3/0 or 4/0 AWG copper conductors for connections to electrodes as required by code.
	.5 Make special provision for installing electrodes that will give acceptable resistance to ground value where rock or sand terrain prevails. Ground as indicated.

	3.3 SYSTEM AND CIRCUIT GROUNDING
	.1 Install system and circuit grounding connections to neutral of primary 600 V system, secondary 208 V system.

	3.4 EQUIPMENT GROUNDING
	.1 Install grounding connections to typical equipment included in, but not necessarily limited to following list. Service equipment, switchgear, duct systems, frames of motors, starters, control panels, distribution panels, outdoor lighting.

	3.5 GROUNDING BUS
	.1 Install copper grounding bus mounted on insulated supports on wall of electrical room.
	.2 Ground items of electrical equipment in electrical room to ground bus with individual bare stranded copper connections size as required by code.

	3.6 COMMUNICATION SYSTEMS
	.1 Install grounding connections for telephone, system as follows:
	.1 Telephones: make telephone grounding system in accordance with telephone company's requirements.  Reconnect existing telephone ground to new ground bus.  Extend as required.


	3.7 FIELD QUALITY CONTROL
	.1 Perform tests in accordance with Section 26 05 00 – Common Work Results - Electrical and Division 01.
	.2 Perform ground continuity and resistance tests using method appropriate to site conditions and to approval of Owner’s Representative and local authority having jurisdiction over installation.
	.3 Perform tests before energizing electrical system.
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	Part 1 General (not applicable)
	Part 2 Products
	2.1 SUPPORT CHANNELS
	.1 U shape, size 41 x 41 mm, 2.5 mm thick, surface mounted, suspended or set in poured concrete walls and ceilings as required.


	Part 3 Execution
	3.1 INSTALLATION
	.1 Secure equipment to hollow or solid masonry, tile and plaster surfaces with lead anchors or nylon shields.
	.2 Secure equipment to poured concrete with expandable inserts.
	.3 Secure equipment to hollow masonry walls or suspended ceilings with toggle bolts.
	.4 Secure surface mounted equipment with twist clip fasteners to inverted T bar ceilings. Ensure that T bars are adequately supported to carry weight of equipment specified before installation.
	.5 Support equipment, conduit or cables using clips, spring loaded bolts, cable clamps designed as accessories to basic channel members.
	.6 Fasten exposed conduit or cables to building construction or support system using straps.
	.1 One-hole steel straps to secure surface conduits and cables 50 mm and smaller.
	.2 Two-hole steel straps for conduits and cables larger than 50 mm.
	.3 Beam clamps to secure conduit to exposed steel work.
	.4 Strap AC-90 cable at box location plus every 900 mm.

	.7 Suspended support systems.
	.1 Support individual cable or conduit runs with 6 mm dia threaded rods and spring clips.
	.2 Support 2 or more cables or conduits on channels supported by 6 mm dia threaded rod hangers where direct fastening to building construction is impractical.

	.8 For surface mounting of two or more conduits use channels at 1.5 m on centre spacing.
	.9 Provide metal brackets, frames, hangers, clamps and related types of support structures where indicated or as required to support conduit and cable runs.
	.10 Ensure adequate support for raceways and cables dropped vertically to equipment where there is no wall support.
	.11 Do not use wire lashing, wood blocking, plastic strap or perforated strap to support or secure raceways or cables.
	.12 Do not use supports or equipment installed for other trades for conduit or cable support except with permission of other trade and approval of Owner’s Representative.
	.13 Install fastenings and supports as required for each type of equipment cables and conduits, and in accordance with manufacturer's installation recommendations.
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	Part 1 General
	1.1 Realted Sections
	.1 Section 01 33 00 – Submittal Procedures.
	.2 Section 26 05 00 – Common Work Results – Electrical.

	1.2 SUBMITTALS
	.1 Submit shop drawings and product data for cabinets.
	.2 Provide manufacturer’s printed product literature, specifications and datasheet and include product characteristics, performance criteria, physical size, finish and limitations.
	.3 Provide drawings stamped and signed by professional engineer registered or licensed in the Province of Newfoundland and Labrador, Canada where required.


	Part 2 Products
	2.1 Splitters
	.1 Sheet metal enclosure, welded corners and formed hinged cover suitable for locking in closed position.
	.2  Main and branch lugs to match required size and number of incoming and outgoing conductors as indicated.
	.3 At least three spare terminals on each set of lugs in splitters less than 400 A.

	2.2 Junction and Pull Boxes
	.1 Welded steel construction with screw-on flat covers for surface mounting.
	.2 Covers with 25 mm minimum extension all around, for flush-mounted pull and junction boxes.

	2.3 Cabinets
	.1 Type E: sheet steel, hinged door and return flange overlapping sides, handle, lock and catch, for surface mounting.
	.2 Type T: sheet steel cabinet, with hinged door, latch, lock, 2 keys, containing 19 mm fir plywood backboard for surface flush mounting.


	Part 3 Execution
	3.1 Splitter Installation
	.1 Install splitters and mount plumb, true and square to the building lines.
	.2 Extend splitters full length of equipment arrangement except where indicated otherwise.

	3.2 Junction, Pull Boxes and Cabinets Installation
	.1 Install pull boxes in inconspicuous but accessible locations.
	.2 Mount cabinets with top not higher than 2 m above finished floor.
	.3 Install terminal block as indicated in Type T cabinets.
	.4 Only main junction and pull boxes are indicated. Install pull boxes so as not to exceed 30 m of conduit run between pull boxes.

	3.3 Identification
	.1 Provide equipment identification in accordance with Section 26 05 00 – Common Work Results - Electrical.
	.2 Install size 2 identification labels indicating system name voltage and phase.



	260532
	Part 1 General
	1.1 RELATED SECTIONS
	.1 Section 26 05 00 – Common Work Results – Electrical.
	.2 Section 26 05 29 – Hangers and Supports for Electrical Systems.
	.3 Section 26 05 34 – Conduits, Conduit Fastenings and Fittings.

	1.2 References
	.1 Canadian Standards Association (CSA)
	.1 CSA C22.1, Canadian Electrical Code, Part 1.



	Part 2 Products
	2.1 Outlet and Conduit Boxes General
	.1 Size boxes in accordance with CSA C22.1.
	.2 102 mm square or larger outlet boxes as required for special devices.
	.3 Gang boxes where wiring devices are grouped.
	.4 Blank cover plates for boxes without wiring devices.
	.5 Combination boxes with barriers where outlets for more than one system are grouped.

	2.2 galvanized Steel Outlet Boxes
	.1 Electro-galvanized steel single and multi gang flush device boxes for flush installation, minimum size 76 x 50 x 38 mm or as indicated. 102 mm square outlet boxes when more than one conduit enters one side with extension and plaster rings as required.
	.2 Electro-galvanized steel utility boxes for outlets connected to surface-mounted EMT conduit, minimum size 102 x 54 x 48 mm.
	.3 102 mm square outlet boxes with extension and plaster rings for flush mounting devices in finished plaster walls.

	2.3 Conduit Boxes
	.1 Cast FS or FD aluminum boxes with factory-threaded hubs and mounting feet for surface wiring of switches and receptacle.

	2.4 Fittings - General
	.1 Bushing and connectors with nylon insulated throats.
	.2 Knock-out fillers to prevent entry of debris.
	.3 Conduit outlet bodies for conduit up to 32 mm and pull boxes for larger conduits.
	.4 Double locknuts and insulated bushings on sheet metal boxes.
	.5 Double split rings for AC-90 terminations.


	Part 3 Execution
	3.1 Installation
	.1 Support boxes independently of connecting conduits.
	.2 Fill boxes with paper, sponges or foam or similar approved material to prevent entry of debris during construction. Remove upon completion of work.
	.3 For flush installations mount outlets flush with finished wall using plaster rings to permit wall finish to come within 6 mm of opening.
	.4 Provide correct size of openings in boxes for conduit, and armoured cable connections. Reducing washers are not allowed.
	.5 Vacuum clean interior of outlet boxes before installation of wiring devices.
	.6 Identify systems for outlet boxes as required.



	260534
	Part 1 General
	1.1 References
	.1 Canadian Standards Association (CSA)
	.1 CAN/CSA C22.2 No. 18, Outlet Boxes, Conduit Boxes, and Fittings and Associated Hardware, a National Standard of Canada.
	.2 CSA C22.2 No. 45, Rigid Metal Conduit.
	.3 CSA C22.2 No. 56, Flexible Metal Conduit and Liquid-Tight Flexible Metal Conduit.
	.4 CSA C22.2 No. 83, Electrical Metallic Tubing.
	.5 CSA C22.2 No. 211.2, Rigid PVC (Unplasticized) Conduit.


	1.2 SUBMITTALS
	.1 Product data: submit manufacturer's printed product literature, specifications and datasheets.
	.1 Submit cable manufacturing data.

	.2 Quality assurance submittals:
	.1 Test reports: submit certified test reports.
	.2 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.3 Instructions: submit manufacturer's installation instructions.



	Part 2 Products
	2.1 Conduits
	.1 Rigid metal conduit: to CSA C22.2 No. 45, hot dipped galvanized steel threaded.
	.2 Electrical metallic tubing (EMT): to CSA C22.2 No. 83, with couplings.
	.3 Rigid pvc conduit: to CSA C22.2 No. 211.2.
	.4 Flexible metal conduit: to CSA C22.2 No. 56, aluminum liquid-tight flexible metal.

	2.2 Conduit Fastenings
	.1 One hole steel straps to secure surface conduits 50 mm and smaller. Two hole steel straps for conduits larger than 50 mm.
	.2 Beam clamps to secure conduits to exposed steel work.
	.3 Channel type supports for two or more conduits at 1.5 m oc.
	.4 Threaded rods, 6 mm dia., to support suspended channels.

	2.3 Conduit Fittings
	.1 Fittings: manufactured for use with conduit specified. Coating: same as conduit.
	.2 Factory "ells" where 90o, 45 o or 22.5 o bends are required for 25 mm and larger conduits.
	.3 Ensure conduit bends other than factory “ells” are made with an approved bender.  Making offsets and other bends by cutting and rejoining 90 degree bends are not permitted.
	.4 Connectors and couplings for EMT. Steel set-screw type, size as required.

	2.4 Expansion Fittings for Rigid Conduit
	.1 Weatherproof expansion fittings with internal bonding assembly suitable for 100 mm linear expansion.
	.2 Watertight expansion fittings with integral bonding jumper suitable for linear expansion and 19 mm deflection in all directions.
	.3 Weatherproof expansion fittings for linear expansion at entry to panel.

	2.5 Fish Cord
	.1  Polypropylene.


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

	3.2 Installation
	.1 Install all conduit, conduit fittings and accessories in accordance with the latest edition of the Canadian Electrical Code in a manner that does not alter, change or violate any part of the installed system components or the CSA/UL certification o...
	.2 Install conduits to conserve headroom in exposed locations and cause minimum interference in spaces through which they pass.
	.3 Conceal all new conduits except in mechanical and electrical service rooms and in unfinished areas.  Obtain written approval from project manager prior to surface mounting conduits outside mechanical and electrical rooms.  All approved surface cond...
	.4 Use rigid hot dipped galvanized steel threaded conduit for exposed work below 2.4 m above finished floor.
	.5 Use electrical metallic tubing (EMT) except in cast concrete and above 2.4 m not subject to mechanical injury, as well as concealed work in masonry construction.
	.6 Use rigid pvc conduit underground and buried in or under concrete slab on grade.
	.7 Use flexible metal conduit for connection to motors in dry areas and work in movable metal partitions.
	.8 Use liquid tight flexible metal conduit for connection to motors or vibrating equipment in damp, wet or corrosive locations.
	.9 Use AC-90 for vertical power supply drops to light fixtures.
	.10 Minimum conduit size for lighting and power circuits: 21 mm.
	.11 Bend conduit cold. Replace conduit if kinked or flattened more than 1/10th of its original diameter.
	.12 Use rigid galvanize steel conduit for electrical service mast.
	.13 Mechanically bend steel conduit over 21 mm dia.
	.14 Field threads on rigid conduit must be of sufficient length to draw conduits up tight.
	.15 Install fish cord in empty conduits.
	.16 Run 2 - 27 mm spare conduits up to ceiling space and 2 - 27 mm spare conduits down to ceiling space from each flush panel. Terminate these conduits in 152 x 152 x 102 mm junction boxes in ceiling space or in case of an exposed concrete slab, termi...
	.17 Remove and replace blocked conduit sections. Do not use liquids to clean out conduits.
	.18 Dry conduits out before installing wire.

	3.3 Surface Conduits
	.1 Run parallel or perpendicular to building lines.
	.2 Locate conduits behind infrared or gas fired heaters with 1.5 m clearance.
	.3 Run conduits in flanged portion of structural steel.
	.4 Group conduits wherever possible on suspended channels.
	.5 Do not pass conduits through structural members except as indicated.
	.6 Do not locate conduits less than 75 mm parallel to steam or hot water lines with minimum of 25 mm at crossovers.

	3.4 Concealed Conduits
	.1 Run parallel or perpendicular to building lines.
	.2 Do not install horizontal runs in masonry walls.
	.3 Do not install conduits in terrazzo or concrete toppings.

	3.5 Conduits Underground
	.1 Slope conduits to provide drainage.
	.2 Waterproof joints (PVC accepted) with heavy coat of bituminous paint.

	3.6 CLEANING
	.1 Proceed in accordance with Division 01.
	.2 On Completion and verification of performance of installation, remove surplus materials, excess materials rubbish, tools and equipment.



	262401
	Part 1 General
	1.1 SECTION INCLUDES
	.1 Service equipment and installation.

	1.2 RELATED SECTIONS
	.1 Section 26 05 28 - Grounding - Secondary.
	.2 Section 26 05 31 - Splitters, Junction, Pull Boxes and Cabinets.
	.3 Section 26 24 02 – Service Entrance Board.
	.4 Section 26 24 05 – Service Entrance TVSS Protection.


	Part 2 Products
	2.1 EQUIPMENT
	.1 Service Entrance Board: in accordance with Section 26 24 02 – Service Entrance Board, rating as indicated.
	.2 Service Entrance TVSS Protection: in accordance with Section 26 24 05 – Service Entrance TVSS Protection, rating as indicated.


	Part 3 Execution
	3.1 INSTALLATION
	.1 Install service equipment.
	.2 Connect to incoming service.
	.3 Connect to outgoing load circuits.
	.4 Make grounding connections in accordance with Section 26 05 28 - Grounding – Secondary.
	.5 Make provision for power supply authority's metering.



	262402
	Part 1 General
	1.1 SECTION INCLUDES
	.1 Materials and installation for service entrance board.

	1.2 RELATED SECTIONS
	.1 Section 01 33 00 - Submittal Procedures.
	.2 Section 01 78 00 - Closeout Submittals.
	.3 Section 26 05 00 – Common Work Results - Electrical.

	1.3 REFERENCES
	.1 Canadian Standards Association (CSA)
	.1 CAN/CSA-C22.2 No.31, Switchgear Assemblies.


	1.4 SUBMITTALS
	.1 Indicate on shop drawings.
	.1 Floor anchoring method and foundation template.
	.2 Dimensioned cable entry and exit locations.
	.3 Dimensioned position and size of bus.
	.4 Overall length, height and depth.
	.5 Dimensioned layout of internal and front panel mounted components.

	.2 Include time-current characteristic curves for circuit breakers and fuses.

	1.5 QUALITY ASSURANCE
	.1 Submit 3 copies of certified test results.

	1.6 CLOSEOUT SUBMITTALS
	.1 Provide maintenance data for service entrance board for incorporation into manual specified in Section 01 78 00 - Closeout Submittals.
	.2 Submit 3 copies maintenance data for complete assembly including components.

	1.7 MAINTENANCE MATERIALS
	.1 Provide maintenance materials in accordance with Section 01 78 00 - Closeout Submittals.
	.2 Include:
	.1 3 fuses for each type above 600A.
	.2 6 fuses for each type up to and including 600A.



	Part 2 Products
	2.1 SERVICE ENTRANCE BOARD
	.1 Service Entrance Board: to CAN/CSA-C22.2 No.31.
	.2 Rating: 240 V, single phase, 3 wire, 600 A, short circuit current 25 kA (rms symmetrical) and/or as indicated on electrical drawings. Cubicles: wall-mounted, or free standing, dead front, size as indicated.
	.3 Barrier metering section from adjoining sections.
	.4 Provision for installation of power supply authority metering in barriered section.
	.5  Owners metering with all required CT’s.
	.6 Distribution section.
	.7  Hinged access panels with captive knurled thumb screws.
	.8 Bus bars and main connections:  tin plated aluminum.
	.9 Bus from load terminals of main breaker via metering section to main lugs of distribution section.
	.10 Bus from load terminals of main breaker to metering section and from metering section to lugs of distribution section.
	.11 Identify phases with colour coding.
	.12 Equipment manufacturer to complete coordination study for new electrical distribution and submit to Engineer for review.  Include cost in tender price.
	.13 Equipment manufacturer to complete Arc Flash study and provide labels for all panelboards, service entrance board and disconnect switches.  Include cost in tender price.

	2.2 MOULDED CASE CIRCUIT BREAKERS
	.1 Refer to Section 26 28 16.02 – Moulded Case Circuit Breakers.

	2.3 GROUNDING
	.1 Copper ground bus extending full width of cubicles and located at bottom.
	.2 Lugs at each end for size 3/0 grounding cable.

	2.4 POWER SUPPLY AUTHORITY METERING
	.1 Separate compartment and metal raceway for exclusive use of power supply authority metering.
	.2 Provide mounting accessories and wiring for metering as follows and as indicated:
	.1 3 current transformers.

	.3 Coordinate supply and installation of current transformers for utility metering with utility representative.  Carry all associated costs.

	2.5 Transient voltage Surge Suppression (TVSS)
	.1 Refer to Section 26 24 05 – Service Entrance TVSS Protection

	2.6 FINISHES
	.1 Apply finishes in accordance with Section 26 05 00 – Common Work Results -Electrical.
	.1 Service entrance board exterior: gray.


	2.7 EQUIPMENT IDENTIFICATION
	.1 Provide equipment identification in accordance with Section 26 05 00 – Common Work Results - Electrical.
	.2 Nameplates:
	.1 White plate, black letters, size 7.
	.2 Complete board labelled: 120/240 V, single phase, 3 wire Amps as indicated.
	.3 Main disconnect labelled: "Main Breaker".
	.4 Branch disconnects labelled: as indicated.



	Part 3 Execution
	3.1 INSTALLATION
	.1 Locate service entrance board and fasten to wall or floor as indicated.
	.2 Coordinate the supply and installation of current transformers for utility metering with utility representative.
	.3 Connect main secondary service to line terminals of main breaker.
	.4 Connect load terminals of distribution breaker's to feeders.
	.5 Run one grounding conductor 3/0 AWG bare copper in 27 mm conduit from ground bus to building ground.

	3.2 field QUALITY CONTROL
	.1 Perform tests in accordance Section 26 05 00 – Common Work Results - Electrical and Division 01.
	.2 Check factory made connections for mechanical security and electrical continuity.
	.3 Check trip unit settings and fuse sizes against co-ordination study to ensure proper working and protection of components.



	262405
	Part 1 GENERAL
	1.1 REFERENCES
	.1 ANSI/IEEE C67.41, C62.45.
	.2 UL1449 - Second edition.
	.3 NFPA.
	.4 IEEE Standard 1100.
	.5 UL1283 - EMI/RRI noise attenuation standard.
	.6 NEMA LS1.

	1.2 RELATED SECTIONS
	.1 Section 01 33 00 – Submittal Procedures.
	.2 Section 26 05 00 – Common Work Results – Electrical.
	.3 Section 26 24 02 – Service Entrance Board.

	1.3 SUBMITTALS
	.1 Submittal for approval: Provide the following transient protection submittals:
	.1 Dimensional drawing of each transient voltage surge suppressor (TVSS) type, indicating proposed mounting arrangements.
	.2 Written functional description of the transient protection circuit in terms of components, configuration, design approach, and performance capability per NEMA LS1.
	.3 The means of connection of the TVSS to the electrical distribution system per NEMA LS1.

	.2 Provide UL-1449, Second Edition data card from manufacturer showing the Suppressed Voltage Rating (SVR) for the specific catalog number submitted. Typical UL 1449, Second Edition data is not acceptable.
	.3 Per the requirements of NEC Article 285.6, mark the devices with the short circuit current rating.  Meet or exceed the available fault current.  Provide test data from an independent testing laboratory to demonstrate the short circuit current ratin...
	.4 Submit test report data clearly demonstrating the maximum surge current rating has been tested on a COMPLETE TVSS unit including all necessary fusing/overcurrent protection, thermal disconnects, integral disconnects and monitoring systems.
	.5 Submit data demonstrating the TVSS unit, including all overcurrent protection, is fully capable of a minimum repetitive surge current rating of 25,000 ANSI/IEEE C62.41, Category C3 (10kA) impulses without failure or a change in performance characte...

	1.4 WARRANTY
	.1 Provide  manufacturer a product warranty against defects in operation and material for a period of not less than 5 years from date of Substantial Completion.


	Part 2 PRODUCTS
	2.1 ENVIRONMENTAL
	.1 General Requirements:
	.1 No audible noise.
	.2 No appreciable magnetic fields.  Provide proven application of use directly in computer rooms in any location without danger to disc units, disk packs, or tapes.
	.3 Operating Conditions:
	.1 30 - 130 Degrees F
	.2 15 - 85 Percent  Humidity Non-Condensing

	.4 Enclosure:  Heavy duty NEMA 12 dust-tight, drip-tight enclosure, as indicated.


	2.2 TRANSIENT VOLTAGE SURGE SUPPRESSORS
	.1 General Requirements:
	.1 Rated for a 120/240 volt, 60 Hertz, single-phase, 3-wire switchboard, amperage as indicated.

	.2 Provide surge suppressors in accordance with the following requirements:
	.1 Unit parallel in design and connected in parallel to main switchboard.  Each surge suppression element (MOV) individually fused so that a failure of one element and/or fuse has no affect other surge suppression elements.
	.2 Provide UL 1449, 2nd edition listed unit.
	.3 Provide maximum UL 1449 2nd Edition Suppressed Voltage Rating (SVR) for 120/240 Volt systems as follows:
	.1 L-N = 300V
	.2 L-G = 300V
	.3 N-G = 300V
	.4 L-L = 600V

	.4 Provide maximum surge current rating of 160,000 amperes L-N, 160,000 amperes L-G, and 160,000 amperes N-G, based on ANSI/IEEE C62.41 standard 8 by 20 microsecond current waveform.  Provide a higher maximum surge current rated device if required to ...
	.5 Provide unit with a short circuit current rating, which equals or exceeds that of the Main Switchboard.
	.6 Provide UL 1283 listed unit as an electromagnetic interference filter and provide 50 Ohm noise attenuation of at least 30 dB at 100 kHz, 50 dB at 1 MHz, 50 dB at 10 MHz, and 45 dB at 100 MHz.
	.7 Include solid-state, long-life externally mounted LED visual status indicators that indicate the on-line status and operational integrity of each phase of the unit.
	.8 Provide integral, non-fused disconnect system which causes no interruption to the protected load for testing and maintenance.  Disconnect system shall not require removal or replacement for warranty or other repairs.
	.9 Provide an audible alarm with an alarm on/off switch to silence the alarm and a push-to-test switch to test the alarm function.
	.10 Provide an adjustable (resetable) counter to totalize transient voltage surges in both the normal and common mode.  Provide readout with at least a seven-digit LCD located on the unit front cover and provided with a 10-year battery back-up to main...
	.11 ISO 9001 certified.



	Part 3 EXECUTION
	3.1 GENERAL REQUIREMENTS
	.1 Install suppression system immediately next to or on top of service equipment where so approved by the Owner’s Representative.
	.2 Install conductors between suppressor and point of attachment to service equipment sized in accordance with manufacturer’s Shop Drawings and conductor lengths as short as possible, preferably not to exceed 600 mm.  Provide information from manufact...
	.3 Grounding:  bond suppressor ground to the equipment grounding conductor and service entrance ground.

	3.2 FIELD QUALITY CONTROL
	.1 Perform tests in accordance with Section 26 05 00 – Common Work results - Electrical and in accordance with Division 01.
	.2 Inspect primary and secondary connections for tightness and signs of overheating.
	.3 Check fuses for correctness of type and size.
	.4 Check grounding connections.



	262416.01
	Part 1 General
	1.1 SECTION INCLUDES
	.1 Materials and installation for standard and custom breaker type panelboards.

	1.2 RELATED SECTIONS
	.1 Section 01 33 00 - Submittal Procedures.
	.2 Section 06 10 00 - Rough Carpentry.
	.3 Section 26 05 00 – Common Work Results - Electrical.
	.4 Section 26 28 16.02 - Moulded Case Circuit Breakers.

	1.3 REFERENCES
	.1 Canadian Standards Association (CSA)
	.1 CSA C22.2 No.29, Panelboards and enclosed Panelboards.


	1.4 SUBMITTALS
	.1 Drawings to include electrical detail of panel, branch breaker type, quantity, ampacity and enclosure dimension.


	Part 2 Products
	2.1 PANELBOARDS
	.1 Panelboards: to CSA C22.2 No.29 and product of one manufacturer.
	.1 Install circuit breakers in panelboards before shipment.
	.2 In addition to CSA requirements manufacturer's nameplate must show fault current that panel including breakers has been built to withstand.

	.2 250 V panelboards: bus and breakers rated for 14,000 A (symmetrical) minimum interrupting capacity or as indicated on electrical drawings.
	.3 Sequence phase bussing with odd numbered breakers on left and even on right, with each breaker identified by permanent number identification as to circuit number and phase.
	.4 Panelboards: mains, number of circuits, and number and size of branch circuit breakers as indicated.
	.5 Two keys for each panelboard and key panelboards alike.
	.6 Tin plated aluminum bus with neutral of same ampere rating as mains.
	.7 Mains: suitable for bolt-on breakers.
	.8 Trim with concealed front bolts and hinges.
	.9 Trim and door finish: baked grey enamel.

	2.2 BREAKERS
	.1 Breakers: to Section 26 28 16.02 - Moulded Case Circuit Breakers.
	.2 Breakers with thermal and magnetic tripping in panelboards except as indicated otherwise.
	.3 Main breaker: separately mounted on top or bottom of panel to suit cable entry. When mounted vertically, down position should open breaker.
	.4 Lock-on devices for 10% of 15 to 30 A breakers installed as indicated. Turn over unused lock-on devices to Departmental Representative.
	.5 Lock-on devices for receptacles, emergency, door supervisory, stairway, exit and night light circuits as indicated.

	2.3 EQUIPMENT IDENTIFICATION
	.1 Provide equipment identification in accordance with Section 26 05 00 – Common Work Results - Electrical.
	.2 Nameplate for each panelboard size 4 engraved as indicated.
	.3 Nameplate for each circuit in distribution panelboards size 2 engraved as indicated.
	.4 Complete circuit directory with typewritten legend showing location and load of each circuit.


	Part 3 Execution
	3.1 INSTALLATION
	.1 Locate panelboards as indicated and mount securely, plumb, true and square, to adjoining surfaces.
	.2 Install surface mounted panelboards on plywood backboards in accordance with Section 06 10 00 - Rough Carpentry.  Where practical, group panelboards on common backboard.
	.3 Mount panelboards to height specified in Section 26 05 00 – Common Work Results - Electrical or as indicated.
	.4 Connect loads to circuits.
	.5 Connect neutral conductors to common neutral bus with respective neutral identified.



	262726
	Part 1 General
	1.1 SECTION INCLUDES
	.1 Wiring devices, cover plates and their installation.

	1.2 RELATED SECTIONS
	.1 Section 01 33 00 - Submittal Procedures.
	.2 Section 26 05 00 – Common Work Results - Electrical.

	1.3 REFERENCES
	.1 Canadian Standards Association (CSA)
	.1 CSA-C22.2 No.42, General Use Receptacles, Attachment Plugs and Similar Devices.
	.2 CSA-C22.2 No.42.1, Cover Plates for Flush-Mounted Wiring Devices (Bi-national standard, with UL 514D).
	.3 CSA-C22.2 No.55, Special Use Switches.
	.4 CSA-C22.2 No.111, General-Use Snap Switches (Bi-national standard, with UL 20, twelfth edition).



	Part 2 Products
	2.1 RECEPTACLES
	.1 Duplex receptacles, CSA type 5-15 R, 125 V, 15 A, U ground, to: CSA-C22.2 No.42 with following features:
	.1 White thermoplastic moulded housing.
	.2 Suitable for No. 10 AWG for back and side wiring.
	.3 Break-off links for use as split receptacles.
	.4 Eight back wired entrances, four side wiring screws.
	.5 Triple wipe contacts and rivetted grounding contacts.
	.6 Specification grade.

	.2 Other receptacles with ampacity and voltage as indicated.
	.3 Receptacles of one manufacturer throughout project.
	.4 Acceptable products:
	.1 Hubbel 5262-W,
	.2 Leviton 5262-W,
	.3 Pass and Seymour 5262-W.


	2.2 COVERPLATES
	.1 Coverplates for wiring devices to: CSA-C22.2 No.42.1.
	.2 Coverplates from one manufacturer throughout project.
	.3 Sheet steel utility box cover for wiring devices installed in surface-mounted utility boxes.
	.4 Stainless steel cover plates as indicated, thickness 2.5 mm for wiring devices mounted in flush-mounted outlet box.
	.5  Sheet metal cover plates for wiring devices mounted in surface-mounted FS or FD type conduit boxes.
	.6 All wiring device cover plates to be labeled using clear adhesive strips with black type identifying panel and circuit number for each device.


	Part 3 Execution
	3.1 INSTALLATION
	.1 Receptacles:
	.1 Install receptacles in gang type outlet box when more than one receptacle is required in one location.
	.2 Mount receptacles at height in accordance with Section 26 05 00 – Common Work Results - Electrical.

	.2 Coverplates:
	.1 Protect cover plate finish with paper or plastic film until painting and other work is finished.
	.2 Install suitable common cover plates where wiring devices are grouped.
	.3 Do not use coverplates meant for flush outlet boxes on surface-mounted boxes.




	262813.01
	Part 1 General
	1.1 Related Sections
	.1 Section 01 78 00 – Closeout Submittals.
	.2 Section 26 05 00 – Common Work Results - Electrical.

	1.2 References
	.1 Canadian Standards Association (CSA)
	.1 CSA C22.2No.248.12 , Low Voltage Fuses Part 12: Class R (Bi-National Standard with, UL 248-12 (1st Edition).


	1.3 SUBMITTALS
	.1 Submit fuse performance data characteristics for each fuse type and size above 600 A. Performance data to include: average melting time-current characteristics.

	1.4 Delivery and Storage
	.1 Ship fuses in original containers.
	.2 Do not ship fuses installed in switchboard.
	.3 Store fuses in original containers in storage cabinet moisture free location.

	1.5 Maintenance Materials
	.1 Provide maintenance materials in accordance with Section 01 78 00 - Closeout Submittals.
	.2  Three spare fuses of each type and size installed above 600 A.
	.3  Six spare fuses of each type and size installed up to and including 600 A.


	Part 2 Products
	2.1 Fuses General
	.1 Fuse type references L1, L2, J1, R1, etc. have been adopted for use in this specification.
	.2 Fuses: product of one manufacturer for entire project.

	2.2 Fuse Types
	.1 Class L fuses (formerly HRC-L ).
	.1 Type L1, time delay, capable of carrying 500% of its rated current for 10 s minimum.
	.2 Type L2, fast acting.

	.2 Class J fuses (formerly HRCI- J).
	.1 Type J1, time delay, capable of carrying 500% of its rated current for 10 s minimum.
	.2 Type J2, fast acting.

	.3 Class R -R fuses (formerly HRCI- R). For UL Class RK1 fuses, peak let-through current and its’ peak let-through values not to exceed limits of UL 198E-1982, table 10.2.
	.1 Type R1, (UL Class RK1), time delay, capable of carrying 500% of its rated current for 10 s minimum, to meet UL Class RK1 maximum let-through limits.
	.2 Type R2, time delay, capable of carrying 500% of its rated current for 10 s minimum.
	.3 Type R3, (UL Class RK1), fast acting Class R, to meet UL Class RK1 maximum let-through limits.

	.4 Class -C fuses (formerly HRCII- C).


	Part 3 Execution
	3.1 Installation
	.1 Install fuses in mounting devices immediately before energizing circuit. Ensure correct fuses fitted to physically matched mounting devices.
	.1 Install Class R rejection clips for HRCI-R fuses.

	.2 Ensure correct fuses fitted to assigned electrical circuit.
	.3 Where UL Class RK1 fuses are specified, install warning label "Use only UL Class RK1 fuses for replacement" on equipment.
	.4 Turn spare fuses over to Owner Representative.



	262816.02
	Part 1 General
	1.1 Related Sections
	.1 Section 01 33 00 - Submittal Procedures.
	.2 Section 26 05 00 - Common Work Results – Electrical.

	1.2 SUBMITTALS
	.1 Include time-current characteristic curves for breakers with ampacity of 600 A and over or with interrupting capacity of 22,000 A symmetrical (rms) and over at system voltage.


	Part 2 Products
	2.1 Breakers General
	.1 Bolt-on moulded case circuit breaker: quick- make, quick-break type, for manual and automatic operation with temperature compensation for 40 C ambient.
	.2 Common-trip breakers: with single handle for multi-pole applications.
	.3 Magnetic instantaneous trip elements in circuit breakers to operate only when value of current reaches setting. Trip settings on breakers with adjustable trips to range from 3-8 times current rating.
	.4 Circuit breakers with interchangeable trips as indicated.
	.5 Circuit breakers for panelboards to have minimum of 14,000 A symmetrical rms interrupting capacity rating.
	.6 Circuit breakers for service entrance board  to have minimum of 25,000 A symmetrical rms interrupting capacity rating.

	2.2 Thermal Magnetic Breakers Design A
	.1 Moulded case circuit breaker to operate automatically by means of thermal and magnetic tripping devices to provide inverse time current tripping and instantaneous tripping for short circuit protection.


	Part 3 Execution
	3.1 Installation
	.1 Install circuit breakers as indicated.



	262820
	Part 1 General
	1.1 SECTION INCLUDES
	.1 Equipment and installation for ground fault circuit interrupters (GFCI).

	1.2 RELATED SECTIONS
	.1 Section 01 33 00 - Submittal Procedures.
	.2 Section 26 05 00 – Common Work Results - Electrical.

	1.3 REFERENCES
	.1 Canadian Standards Association (CSA)
	.1 CAN/CSA-C22.2 No.144, Ground Fault Circuit Interrupters.

	.2 National Electrical Manufacturers Association (NEMA)
	.1 NEMA PG 2.2, Application Guide for Ground Fault Protection Devices for Equipment.


	1.4 SUBMITTALS
	.1 Submit product data and shop drawings.


	Part 2 Products
	2.1 MATERIALS
	.1 Equipment and components for ground fault circuit interrupters (GFCI): to CAN/CSA-C22.2 No.144.
	.2 Components comprising ground fault protective system to be of same manufacturer.

	2.2 BREAKER TYPE GROUND FAULT INTERRUPTER
	.1  Single or two pole ground fault circuit interrupter for 15-20 A, 120 V, 1 phase circuit c/w test and reset facilities.


	Part 3 Execution
	3.1 INSTALLATION
	.1 Connect supply and load wiring to equipment in accordance with manufacturer's recommendations.

	3.2 FIELD QUALITY CONTROL
	.1 Perform tests in accordance with Section 26 05 00 - Common Work Results - Electrical and Division 01.
	.2 Demonstrate simulated ground fault tests.



	262823
	Part 1 General
	1.1 Related Sections
	.1 Section 01 33 00 - Submittal Procedures.
	.2 Section 26 05 00 – Common Work Results - Electrical.


	Part 2 Products
	2.1 Disconnect Switches
	.1  Fusible and non-fusible, disconnect switch in CSA Enclosure type 1, size as indicated.
	.2 Provision for padlocking in on-off switch position by three locks.
	.3 Mechanically interlocked door to prevent opening when handle in ON position.
	.4 Fuses: size as indicated, to Section 26 28 13.01 - Fuses - Low Voltage.
	.5 Fuseholders: suitable without adaptors, for type and size of fuse indicated.
	.6 Quick-make, quick-break action.
	.7 ON-OFF switch position indication on switch enclosure cover.
	.8 Heavy duty rated.  EEMAC 2 (sprinkler proof) for interior and EEMAC 4X for exterior.

	2.2 Equipment Identification
	.1 Provide equipment identification in accordance with Section 26 05 00 – Common Work Results - Electrical.
	.2 Indicate name of load controlled on size 4 nameplate.


	Part 3 Execution
	3.1 Installation
	.1 Install disconnect switches complete with fuses as indicated.
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	Part 1 GENERAL
	1.1 SCOPE OF WORK
	.1 Testing and commissioning are called for throughout the individual specifications.  This does not relieve this trade from providing all testing and commissioning necessary to ensure that systems and equipment operate as required and that they inter...

	1.2 SECTION INCLUDES
	.1 Commissioning of all building electrical systems and component including:
	.1 Testing and adjustment.
	.2 Demonstrations and Training.
	.3 Instructions of all procedures for Owner’s personnel.
	.4 Updating as-built data.
	.5 Co-ordination of Operation and Maintenance material.


	1.3 RELATED SECTION
	.1 Section 26 05 00 – Common Work Results - Electrical.

	1.4 REFERENCES
	.1 CSA (Canadian Standards Association).
	.2 Underwriters Laboratories of Canada.

	1.5 QUALITY ASSURANCE
	.1 Provide qualified trades persons, certified testing agencies, factory trained and approved by the Commissioning Team Leader.
	.2 Submit the names of all personnel to be used during the Commissioning activities for Owner Approval.

	1.6 COMMISSIONING
	.1 The purpose of the commissioning process is to fully test all new building systems including architectural, mechanical and electrical components and operating procedures by challenging these systems to realistic operation conditions.
	.2 The Commissioning activities shall be co-ordinated by the General Contractor.
	.3 Commissioning activities for the electrical systems must have available up to date as-built drawing information and accurate Operations and Maintenance Manuals.  These documents shall be a major part of this activity.
	.4 Contractor shall be responsible to update all documentation with information and any changes duly noted during the Commissioning exercise.
	.5 Contractor shall arrange for all outside suppliers, equipment manufacturers, test agencies and others as identified in the commissioning sections of this specification.  The cost associated with this requirement shall be included as part of the ten...

	1.7 SUBMITTALS
	.1 The electrical sub-contractor shall be responsible for ensuring all activities are properly documented in this manual and co-ordinated through the General Contractor.
	.2 As-built drawings and data books must be available two weeks prior to commissioning for review and use by the consultant and Commissioning Team prior to the start of the commissioning activities.

	1.8 PREPARATION
	.1 Provide test instruments required for all activities as defined in the manufacturer’s installation documents.
	.2 Verify all systems are in compliance with the requirements of the manufacturer’s installation documents prior to the precommissioning check out operation.
	.3 Confirm all scheduled activities have identified personnel available.
	.4 Where systems or equipment do not operate as required, make the necessary corrections or modifications, re-test and re-commission.

	1.9 SYSTEM DESCRIPTION
	.1 Perform all start up operations, control adjustment, trouble shooting, servicing and maintenance of each item of equipment as defined in the manufacturer’s installation documentation.
	.2 Owner will provide list of personnel to receive instructions and will co-ordinate their attendance at agreed upon times.
	.3 Prepare and insert additional data in the operations and maintenance manuals and update as-built drawings when need for additional data becomes apparent during the commissioning exercise.
	.4 Where instruction is specified in the manufacturer’s installation documents, instruct personnel in all phases of operation and maintenance using operation and maintenance manuals as the basis of instruction.
	.5 Conduct presentation on Owner’s premises. Owner will provide space.

	1.10 FINAL REPORT
	.1 This trade shall assemble all testing data and commissioning reports and submit them to the Owner.
	.2 Each form shall bear signature of recorder, and that of supervisor of reporting organizer.

	1.11 SCHEDULE OF ACTIVITIES
	.1 Commissioning activities shall be conducted based on pre-established schedule with all members of the commissioning team, refer to Division 01.
	.2 Adhering to the established schedule is very important as the co-ordination and scheduling of the participants will be difficult to alter once this is established.  Close co-ordination of this schedule is important.
	.3 In the event project cannot be commissioned in the allotted time slot, the contractor shall pay for all costs associated with assembling the Commissioning Team at a later date.  If the contractor has not performed his duties to reach commissioning ...
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	Part 1 GENERAL
	1.1 GENERAL
	.1 This section describes the extent of services to be provided for wiring of equipment supplied by others.
	.2 Within the context of this section, Others means:
	.1 The Owner, as defined in the Contract.
	.2 Other contractors supplying and installing equipment to the contract.


	1.2 EXTENT OF SERVICES PROVIDED
	.1 The work of this contract is to include all power and control wiring of equipment which is provided by Division 26.
	.2 All power and control wiring above 50 V for equipment supplied by Mechanical Division will be the responsibility of this contractor.  Coordinate with Mechanical contractor for exact requirements.
	.3 All control wiring 50 V and less for equipment supplied by Mechanical Division will be the responsibility of Mechanical Division.  Conduit and wire associated with this is the responsibility of Mechanical Division.
	.4 Final connection of all wiring to equipment provided by others (except control wiring below 50 V associated with Mechanical Division equipment) will be by Division 26.  Coordinate with the provider for connection instructions.

	1.3 RESPONSIBILITY OF DIVISION 26
	.1 It is the responsibility of the Division 26 subcontractor to verify final requirements for wiring of all equipment noted.  Verification of wiring requirements to include:
	.1 Confirmation of electrical characteristics.
	.2 Location of connection point.
	.3 Method of connection (i.e. direct or plug-in etc.)

	.2 Obtain and become familiar with shop drawings for all relevant equipment.
	.3 No claim for extra will be entertained for wiring equipment which has been indicated, or changes to installed wiring where installation proceeded prior to verification of electrical requirements.


	Part 2 PRODUCTS (NOT APPLICABLE)
	Part 3 EXECUTION (NOT APPLICABLE)
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	Part 1 General
	1.1 Related Sections
	.1 Section 01 33 00 – Submittal Procedures.
	.2 Section 01 74 21 – Construction/Demolition Waste Management and Disposal.
	.3 Section 26 05 00 - Common Work Results - Electrical.
	.4 Section 26 05 21 - Wire and Cables 0-1000 V.
	.5 Section 26 05 28 - Grounding - Secondary.
	.6 Section 26 05 34 - Conduits, Conduit Fastenings and Conduit Fittings.

	1.2 References
	.1 Canadian Standards Association (CSA)
	.1 CAN/CSA-C83, Communication and Power Line Hardware.


	1.3 Regulatory Requirements
	.1 Co-ordinate and meet requirements of power supply authority. Ensure availability of power when required.  Electrical Contractor to cover all costs associated with contribution-in-aid of construction to Utility authority for provision of building pe...


	Part 2 Products
	2.1 Material
	.1 Service mast: rigid, heavy duty, galvanized steel, suitable for attachment of support clamps, insulator rack, weatherhead, service drop fittings.
	.2 Service mast support devices: as indicated.
	.3 Insulator rack: to CAN/CSA-C83, one, two, three or four wire, heavy duty, as indicated.
	.4 Weatherhead: rigid galvanized steel to approval of supply authority.
	.5 Rigid galvanized steel conduit, fittings: in accordance with Section 26 05 24 - Conduits, Conduit Fastenings and Conduit Fittings.
	.6 Service drop conductors and supporting cable: in accordance with Section 26 05 21 - Wires and Cables (0-1000 V), copper, type RW90 XLPE, size and number of conductors as indicated.


	Part 3 EXECUTION
	3.1 Installation
	.1 Install service mast, insulator rack, weatherhead.
	.2 Install meter socket and conduit.
	.3 Install service drop conductors allowing sufficient conductor length for connection to service equipment.
	.4 Allow sufficient conductor length for connection to supply by power supply authority.
	.5 Allow sufficient conductor length for drip loops.
	.6 Make grounding connections in accordance with Section 26 05 28 - Grounding - Secondary.

	3.2 Field Quality Control
	.1 Perform tests in accordance with Section 26 05 00 - Common Work Results – Electrical and Section 01 91 13 – General Commissioning (Cx) Requirements.
	.2 Perform additional tests as required by authority having jurisdiction.





