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PART 1 - GENERAL 
 
1.1 WORK INCLUDED 

 

 Work of this Bid comprises the construction of Brandon Gate Public School –                   

School Alteration and Renovation, in Mississauga, Ontario, for the Peel District 

School Board. 
 
1.1.1 Preform Work under one Bid; the Contract will be in the form of the Agreement between 

Owner and Contractor, Canadian Standard Construction Document, the board 
standards contract, Stipulated Price Contract as amended by the Supplementary 
Conditions. 
 

1.1.2 Bid includes the Demolition and replacement of existing Kindergarten Classrooms, 

building façade adjoining the Kindergarten Classrooms and outdoor Play area; 

alteration and renovation to existing school area that includes but is not limited to 

existing general office, corridor in 1st floor, and electric room in 2nd floor.  
 

1.2 RELATIONS OF TRADES 
 
1.2.1 The Bid Specifications included in the drawing have been generally divided into trade 

sections for the purpose of ready reference. 
 

1.2.2 The Contractor is responsible for coordinating all trades.  He is solely responsible for 
determining the lines of demarcation between Contractor and/or trades.  Neither the 
Consultant nor the Owner, assume any responsibility for any such determination or for 
any dispute arising concerning it.  No extras will be considered due to any such dispute 
concerning either labour or materials. 
 

1.2.3 Specifications and drawings form an integral part of the Bid Documents.  Any subject or 
item omitted from one, but which is mentioned or reasonably implied in the other, shall 
be considered as properly and sufficiently specified and will be part of the Work. 
 

1.3 ADDITIONAL DRAWINGS 
 

1.3.1 Consultant may furnish additional drawings to assist proper execution of the Work.  
These drawings will be issued for clarification only.  Such drawings, however, shall have 
the same meaning and intent as if they were included with plans referred to in the Bid 
Documents. 
 

1.4 EXISTING SITE CONDITIONS 
 

1.4.1 There are no unusual or remarkable existing site conditions beyond those shown or 
indicated on the drawings and/or specifications. 
 

1.4.2 The Contractor shall assume the work site based on the existing conditions as shown on 
the drawings and visible on the job site at the time of the closing of the quote.  All 
excavation, stockpiling, removal, importing and/or grading of soils is to be included in 
the work of this Bid.  Refer to site plan drawings and soils investigation records. 
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1.4.3 Inspection of the site during the quote period is MANDATORY for all Contractors and 

the site visit to be held on Wednesday, April 28th 2021 at 3:30pm at the front 

entrance of the school. 

1.4.4 Minor adjustments (not to exceed 150 mm ) to the level of sodded areas, berms, etc., 
will be permitted, to the approval of the Landscape Architect, to suit the quantity of fill 
and top soil on site. 

1.5 BYLAWS, PERMITS AND APPROVALS 

1.5.1 Nothing indicated on the Drawings or Specifications is intended to be in conflict with any 
law, by-law or regulation of Municipal, Provincial, or similar Authority Having Jurisdiction. 

1.5.2 Work of this Bid must conform with such laws, by-laws and/or regulations.  Any required 
variation to, or deviation from, the drawings and specifications, shall be performed in 
accordance with the Board’s Stipulated Price Contract , Standard Document, PDSB-
2011,as attached, CHANGES IN THE WORK. 

1.5.3 Furnish inspection certificates and/or permits as may be applicable as evidence that the 
installed Work conforms with laws, by-laws and regulations of Authorities Having 
Jurisdiction. 

1.5.4 Each sub trade shall obtain and pay for all permits and licenses required by Municipal, 
Provincial, or other Authorities Having Jurisdiction, particular to their trade. 

1.5.5 It is the final responsibility of the General Contractor to obtain all the required approvals 
and permits and include in his Total Stipulated Price, the cost of such approvals, permits 
and fees.  The only exception is the Building Permit, which will be applied for by the 
Consultant and paid for by the Owner. 

1.5.6 Any revisions or deviations required by any Authorities Having Jurisdiction must be 
reviewed by the Consultants before implementation. 

1.6 ORGANIZATION 

1.6.1 Organize the Work of each section as required for satisfactory and expeditious 
completion of the Work.  Take field dimensions required for the Work.  Fabricate and 
install work to suit field dimensions and conditions. 

1.6.2 If applicable, take into account existing work to ensure best arrangements of 
components in available space.  Contact the Consultant prior to commencing Work in 
critical locations and interface with other Contractors’ Work. 

1.6.3 Provide all forms, templates, anchors, sleeves, inserts and accessories required to be 
installed in the Work.  Set in place, or instruct the applicable sub-trade as to their 
location.  Pay costs of extra work, if required, as a result of a failure to comply with 
these requirements at the proper time. 
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1.6.4 Before starting his work and from time to time as the work progresses, each 
Subcontractor shall examine the work and materials installed by the other 
Subcontractors insofar as it effects his own work, and the General Contractor shall 
promptly notify the Consultant IN WRITING, if any condition exists that will prevent any 
Subcontractor from giving a satisfactory result in his own work. 
 

1.6.5 Should any Subcontractor start his own work without such notification, it shall be 
construed as an acceptance by him of all preceding work and as a waiver of all claims 
or questions as to its suitability for receiving his work. 
 

1.7 CANADIAN PRODUCTS AND LOCAL LABOUR 
 

1.7.1 To the extent that the same are available and consistent with the proper economy and 
expeditious completion of the Contract, Canadian equipment, materials, products and 
other such applicable items are preferred by the Owner to be used in the Work, 
wherever possible and practical. 
 
 

 PART 2 - PRODUCTS  
 

2.1 MATERIALS AND WORKMANSHIP 
 

2.1.1 All materials shall be new and the best of their respective kinds.  Pre-packaged 
materials shall be delivered and stored in unopened containers. 
 

2.1.2 All work performed under this Bid shall be done by mechanics skilled in their respective 
trades.  They shall make use of such templates, jigs or special tools as may be required 
for the operation involved. 
 

2.1.3 The acceptance of any materials or workmanship shall not be a bar to their subsequent 
rejection, if found defective. 
 

2.1.4 Adequate, dry storage facilities shall be provided and all stored materials shall be 
protected from damage and theft. 
 

2.1.5 All Contractors will do Work in accordance with the best industry practice of the type of 
work specified, unless the Bid/ Contract Documents stipulate more precise 
requirements, in which case, the more precise requirements shall govern. 
 

2.1.6 Do Work in a neat, plumb & square manner.  Ensure that various work components are 
properly installed, forming tight joints and appropriately aligned junctions, edges and 
surfaces, free of warps, twists, waves, or other such irregularities. 
 

2.1.7 Wherever indicated on the drawings or specifications, or in the manufacturers’ / 
suppliers’ written instructions, arrange to have manufacturers’ / installer’s 
representatives inspect the Work which incorporates their materials, products or items. 
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2.1.8 Do not permit materials to come in contact with other materials such conditions may 
result in corrosion, staining, discolouration or deterioration of the completed Work.  
Provide compatible, durable separators where such contact is unavoidable. 
 

2.1.9 The design of the Work is based on the full interaction of its component parts.  No 
provisions have been made for conditions occurring during construction. Ensure that no 
part of the Work is subjected to a load which will endanger its safety or which might 
cause permanent deformation. 
 

2.1.10 Conceal pipes, ducts, conduit, wiring and other such items requiring concealment 
preferably in, wall or ceiling construction of all finished areas.  If in doubt as to method of 
concealment, or intent of the Bid Documents in this regard, request clarification from the 
Consultant before proceeding with the Work. 
 

2.1.11 Lay out mechanical and electrical work well in advance of concrete placement and 
furring installation to allow for proper concealment.  Test and inspect Work before 
applying pipe covering and before it is concealed. 
 

2.1.12 Provide and maintain control lines and levels required for the Work.  Lay out the Work in 
accordance with these lines and levels and dimensions indicated on the drawings. 
 

2.1.13 Verify lines, levels and dimensions and report any errors or inconsistencies on the 
drawings to the Consultants. 
 

2.1.14 Final responsibility of satisfactory completion of all the Work, however, lies with the 
General Contractor. 
 
 

 PART 3 - EXECUTION  
 

3.1 QUALITY CONTROL 
 

3.1.1 The Consultants and authorized Owner staff shall have access to all areas of the Work, 
including any off site construction facilities. 
 

3.1.2 The General Contractor shall give timely notice requesting inspection if Work is 
designated for special tests, inspections, or approvals by the Consultants, or any other 
authorized Owner staff or testing and Inspection Company. 
 

3.1.3 If the Bid/ General Contract covers, or permits to be covered Work that has been 
designated as outlined above, he shall uncover such work, have the inspections and 
tests satisfactorily completed and make good such work at no additional cost to the 
Owner. 
 

3.1.4 The Consultants or the Owner may order any part of the Work to be examined, if such 
Work is suspected not to be according to the Bid Documents.  If, upon examination, 
such work is found not to be in accordance with the Bid Documents, then the General 
Contractor shall correct such Work and pay for cost of examinations and correction.  If 
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such Work is found to be in full accordance with the Bid Documents, the Owner shall 
pay for the cost of examination and making good. 
 

3.1.5 If defects are revealed during inspection and/or testing, the appointed agency may 
request additional inspection and/or testing to ascertain the full degree of defects.  The 
General Contractor shall correct the defects and irregularities as reported by the 
inspection and/or testing agency, at no additional cost to the Owner and the General 
Contractor shall pay all associated costs for retesting and re-inspection. 
 

3.1.6 The General Contractor shall provide any tools, materials or equipment that may be 
required by the inspection and/or testing agencies in retesting the Work.  (E.g. Video 
camera rental to re-inspect incorrectly installed sewer lines.) 
 

3.1.7 The employment of inspection and/or testing agencies does not, in any way, affect the 
General Contractor’s responsibility to perform the Work in strict accordance with the Bid 
Documents. 
 

3.1.8 The General Contractor shall remove all defective work, whether the result of poor 
workmanship by him or his sub-trades, use of defective or damaged products, whether 
or not incorporated into the Work and any Work that has been rejected by the 
Consultants or the Owner’s representative as failing to conform to the Bid Documents.  
Replacement and execution of the affected Work shall be done in full accordance with 
the Bid Documents, making good other trades’ work damaged by such removals or 
replacements at no additional charge to the Owner. 
 

3.1.9 If, in the opinion of the Consultant and/or the Owner, it is not expeditious to correct the 
defective Work, or Work not performed in accordance with the Bid Documents, the 
Owner, may, at its sole discretion, deduct from the Bid Price, the difference in value 
between the work performed and that required by the Bid Documents, the amounts of 
which shall be determined by the Owner. 
 

.1 The notable exception to the above item is a faulty installation of base and asphalt 
paving.  If, the inspection agency, after performing random test holes to determine 
compaction and thickness of sub base, base and asphalt, determines that either one or 
both, are not according to what was specified in the Bid Documents, the Owner will not 
accept credits for such inconsistencies but rather, demand that any such installation be 
removed and redone in its entirety, at the pleasure and convenience of the Owner, but 
within the first year of the warranty period. 
 

3.2 OVERTIME 
 

3.2.1 The General Contractor must include in his Total Stipulated Quote/ Tender Price, all 
costs for overtime work and weekend work which may be necessary to complete the 
various portions of the Work, in accordance with the Completion Dates specified in the 
Form of Tender. 
 

3.2.2 The Owner shall not entertain requests for any payments in connection with overtime 
work that may be required by the General Contractor, or any of his sub-trades, in order 
to comply with the above referenced dates. 
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3.3 SCAFFOLDING 
 

3.3.1 All necessary scaffolding shall be provided and constructed according to all by-laws and 
safety regulations.  It shall be removed promptly and completely when no longer 
required. 
 

3.4 WINTER CONSTRUCTION - WINTER ENCLOSURE & TEMPORARY HEATING 
 

3.4.1 Provide weather-tight closures to unfinished door and window openings, tops of shafts 
and other openings in floors and roofs. Close off floor areas where walls are not 
finished; seal off other openings; enclose building interior work area for temporary heat. 
 

3.4.2 Provide temporary weather-tight heated enclosures over and around portions of the 
work to facilitate construction of concrete and masonry elements during winter weather 
conditions. 
 

3.4.3 If the work is undertake during winter conditions, the Contractor is to employ 
comprehensive measures to ensure that structural and/or cosmetic damage due to 
freezing/thawing or frost does not affect the work. Open trenches, footings, foundations, 
and underground services in particular are to be kept frost-free at all times until full earth 
ground cover is restored. 
 

3.4.4 Frozen fill or earth is not to be used for backfilling purposes. Under conditions where on-
site materials are frozen, backfill with Type 3 fill “Crushed Run Limestone”. 
 

3.4.5 Winter Enclosure, Winter Heating, Defrosting, Frost Removal requirements shall be the 
responsibility of the Contractor. The Owner will not consider additional payments for 
such work except related conditions which are documented to exceed “Ten Year Storm” 
or “Ten Year” cold and frost depth conditions as verified by Environment Canada data. 
 

3.4.6 Provide temporary heating required during construction period, including attendance, 
maintenance and fuel. 
 

3.4.7 Construction heaters used inside buildings must be vented to the outside or be flame 
less type. Solid fuel salamanders are not permitted. 
 

3.4.8 Maintain temperatures of minimum 10 degrees Celsius in area where construction is in 
progress unless otherwise indicated in the Bid documents. Protect exposure and 
adjacent services from freezing. Repair at no cost to the Owner any such services, 
buildings or other utilities disrupted by freezing.  
 

3.4.9 Ventilated heated areas and keep structures free from exhaust combustion gases. 
 

3.4.10 The permanent heating system of the building or portions thereof may be used when 
available only upon written permission by consultant.  
 
 
 

3.5 PROTECTION OF OTHER WORK  
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3.5.1 Each trade shall avoid damage to other trades and shall take all measures necessary 

and provide all masking and materials necessary, to provide adequate protection. 
 

3.5.2 Each Subcontractor shall be held responsible for all damage to work installed by others 
that is caused by this work or by anyone employed by him. 
 

3.5.3 Patching and repairing of damaged work shall be done by the Contractor who installed 
the work, as directed by the Consultant, but the cost of same, shall be paid for by the 
Contractor who is responsible for the damage. 
 

3.6 FASTENINGS 
 

3.6.1 All fastenings must be permanent, of same metal, or compatible with any metals with 
which they are in contact, of adequate size and spacing, to ensure permanent 
anchorage against load or shear. 
 

3.6.2 Exposed fastenings must be evenly spaced, neatly laid out and must not mar surfaces 
of prefinished materials. 
 

3.6.3 No ram setting or similar techniques will be permitted, without prior written approval of 
the Consultant. 
 

3.7 SUPPLY AND INSTALL 
 

3.7.1 Unless specifically noted, “supply only”, any reference to supply intends the supply and 

installation of material or item so noted. 
 

3.8 RENOVATION TO AN EXISTING OCCUPIED BUILDING 
 

3.8.1 Absolutely no contracting personnel are allowed in the occupied school building during 
operating hours. 
 

3.8.2 All access to the operating school building will be made after hours or on weekends. 
 

3.8.3 Connection of any services must be made after hours and in such a way that it leaves 
no disturbance to materials or systems, nor any exposed construction conditions within 
the operating building area. 
 

3.8.4 The General Contractor shall maintain construction fencing at all times. 
 

3.8.5 Catering trucks are not permitted on the site whatsoever. 
 

3.8.6 Contractor shall minimize nuisances to the building operation such as noise, dust, 
odours.  Due to noxious fumes, roofing and asphalt paving shall be done after hours 
(after 4:00 p.m., or during the weekends, school holidays). 
 
 

3.9 OCCUPATION BEFORE COMPLETION 
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3.9.1 If the General Contractor, for any reason, does not have the Project completed by even 

the specified completion date and the Owner, of necessity, is forced to occupy any part 
of the building before the whole of the Work is completed, the Contractor will not be 

entitled to any indemnity for interference with their operation and a renegotiated Per 
Diem Liquidated Damages will continue to be calculated, even though the Owner has 
occupied the building. 
 

3.10 GENERAL REQUIREMENTS 
 

3.10.1 All Contractors shall examine carefully all drawings and specifications to inform 
themselves fully of all conditions and limitations pertaining to the work of the Bid.  
 

3.10.2 All Contractors shall co-operate and co-ordinate their work for the proper completion of 
the work, including co-ordination of delivery dates and commencement of sub-trades’ 
works. 
 

3.10.3 The responsibility for all work, including temporary structures, shoring and erection shall 
at all time rest with the General Contractor and his Subcontractors. The Consultant will 
review construction methods and shop drawings for general arrangements only.  The 
method of obtaining the results contemplated by the Bid Documents shall be determined 
by the General Contractor. 
 

3.10.4 The undertaking of period site review by the Consultant or Owner’s Representative shall 
not be construed as supervision of actual construction, nor make them responsible for 
providing a safe place for work, visit, use, access, travel, or occupancy of the 
Consultant’s or Owner’s Representative. 
 

3.10.5 The General Contractor shall be fully responsible for coordinating and expediting the 
work of all Subcontractors and shall employ the necessary and qualified personnel to 
provide the required quality of labour and materials and to prevent delays in the 
progress of the project.  Each trade shall be afforded all reasonable opportunities for the 
installation of its work and for the storage and handling of its materials. 
 

3.11 COORDINATION 
 

3.11.1 The General Contractor shall coordinate all work and preparation on which subsequent 
work depends to facilitate mutual progress, and to prevent any conflict. 
 

3.11.2 The General Contractor shall ensure that each trade makes known, for the information 
of the General Contractor and other trades, the environmental and surface conditions 
required for the execution of its work; and that each trade makes known the sequence 
of others’ work required for installation of its work. 
 

3.11.3 The General Contractor shall ensure that each trade, before commencing work, knows 
the requirements for subsequent work and that each trade is assisted in the execution of 
its preparatory work by trades whose work depends upon it. 
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3.11.4 The General Contractor shall ensure that shop and layout drawings, templates, and all 
information necessary for the location and installation of materials, openings, inserts, 
anchors, accessories, fastenings, connections and access panels are provided by each 
trade whose work requires cooperative location and installation by other trades and that 
such information is communicated to the applicable installer. 
 

3.11.5 The General Contractor shall ensure that delivery of materials supplied by one trade to 
be installed by another is well before the installation begins. 
 

3.11.6 The General Contractor shall inform all trades that giving installation information in error, 
or too late to incorporate in the work, shall be responsible for any extra work caused 
thereby. 
 

3.12 ACCESS TO THE PROJECT 
 

3.12.1 The General Contractor for this Work shall, at all times allow Owner, or any other Owner 
commissioned contractor or their employees, access into the building or around the 
premises, undisturbed, whether union or non-union, as may be required in the execution 
of other portions of the building work and installation of equipment, etc. 
 

3.12.2 The General Contractor shall cooperate fully with any and all Owner commissioned 
Contractors. 
 

3.13 SUBTRADE AWARDS 
 

3.13.1 The Contractor shall, on notice of award of the contract, obtain the Consultants approval 
of a complete list of all persons or firms to which he proposes to sublet any part of the 
work, the trades or divisions of work which are to be sublet to each, and the amount of 
each trade.  The General Contractor shall provide to the Consultant a financial 
breakdown showing all divisions of the work amounting to the full sum of the contract.  
Mechanical and Electrical trades shall be further broken down as specified in Divisions 
21 and 26. 
 

3.14 SAFETY DATA SHEETS 
 

3.14.1 The General Contractor shall ensure that the following material and safety data sheets 
are submitted prior to commencing installation and application of at least the following: 
lead-free solder   sealants and caulking 
resilient flooring   painting and finishing 
fertilizers    glues and adhesives 
pesticides    herbicides 
any other product which may give off air borne particles after installation. 
 

3.14.2 The General Contractor and all of his Subcontractors must note that specifically, 
Asbestos and Asbestos containing materials solder for piping containing lead, and 
Painting & Coatings containing lead and/or mercury must be excluded from any part of 
the Work. See Appendix 2 for asbestos abetment, as attached. 
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3.14.3 The General Contractor must submit Certificates of Compliance, prior to the application 
for Substantial performance, for each of the following items: 
 

.1 An affidavit relative to the use of Lead-free solder for all domestic water lines, 
regardless of location. 

.2 Products for which Material Safety Data Sheets have been submitted and accepted. 

.3 Other Work/Products identified in the Bid Documents as requiring a Certificate of 
Compliance. 

.4 Each Certificate of Compliance must indicate names and addresses of the project, the 
Owner, the date of Issue, produce description including name, number, manufacturer, 
with a statement verifying that the Work/Product installed meets specified requirements 
and, if applicable, complies with the submitted and accepted Material Safety Data 
Sheets. 

 
3.14.4 Each Certificate of Compliance must be issued on the trade’s letterhead, properly 

executed, under whose work the respective Work/Product has been provided. 
 

3.14.5 Each Certificate of Compliance must be endorsed by the General Contractor with his 
authorized stamp/signature. 
 

3.14.6 The Completion Security Account will not be paid to the Contractor without 

submission of all required affidavits and requested material and safety data 

sheets. 
 

3.15 REGULATING DOCUMENTS 
 

3.15.1 The General Contractor and all of his Subcontractors, Suppliers/Installers etc., must 
conform to the latest editions of the Ontario Building Code (Ontario Reg. 413/90), the 
Canadian Electrical Code (CEC), CSA B44 and CSA W59, The Occupational Health and 
Safety Act, Ontario, 1990 (Bill 208), the National Fire Code, the local Municipal Fire 
Code, and all other applicable Codes and Building By-Laws.  All must also conform to 
the requirements of the Authorities Having Jurisdiction, such as Public Utilities.  Where 
required under the Occupational Health and Safety Act, engage a Professional Engineer 
to design formwork and falsework for concrete. 
 

3.15.2 Contract forms, codes, standards and manuals referred to in these specifications are 
the latest published editions at the date of close of quotes.  The General Contractor and 
all of his Subcontractors, Suppliers/Installers must meet or exceed the requirements of 
specified standards. 
 

3.15.3 Provide, on site, copies of documents referred to in the Specification for joint use of 
Contractor and Consultant. 
 

3.16 GENERAL CONTRACTOR’S RESPONSIBILITIES 
 
The list of General Contractor’s responsibilities identified below is by no means 
comprehensive, nor is it in any priority or critical order.  It is here, merely to identify the 
most often forgotten or ignored responsibilities of the General Contractor and is 
reproduced only as a reminder.  The Consultants and the Owner advise the General 
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Contractor that it is they who are responsible for all aspects and facets of the Project, 
from start to completion, from compliance with Occupational Health and Safety 
regulations to compliance with all codes and statutes. 
 

3.16.1 The General Contractor will be responsible to take all necessary steps to protect 
personnel (workers, visitors, general public, etc.) and property from any harm during the 
course of the Bid/ contract. 
 

3.16.2 All equipment shall be in safe operating condition and appropriate to the task. 
 

3.16.3 Only competent personnel will be permitted on site.  During the site introduction, only 
the Consultant will determine who is competent.  The General Contractor will cause to 
remove from the site any persons not observing or complying with safety requirements. 
 

3.16.4 The General Contractor shall comply with, and shall ensure that all of his 
Subcontractors, Suppliers, Installers etc., comply with all Federal, Provincial and 
Municipal Safety Codes and Regulations and the Occupational Health and Safety Act. 
 

3.16.5 The General Contractor shall supply competent personnel to implement his safety 
program and ensure that all Subcontractors comply with the Owner’s standards, and 
those of the Occupational Health and Safety Act. 
 

3.16.6 The Owner will provide periodic monitoring to ensure that safety requirements are met, 
and that safety records are properly kept and maintained.  Continued disregard for 
safety standards can cause the Contract to be cancelled and the General Contractor 
removed from the site. 
 

3.16.7 The Owner may hire Commissioners to perform inspections of building systems at the 
closing stages of the work of this Bid. If so contracted and identified in the Instructions 
to Bidders, the General Contractor shall cooperate with and coordinate the work of the 
Owner’s Commissioners on site. 
 

3.16.8 The General Contractor will report to the Owner and Jurisdictional Authorities any 
accident or incident involving personnel and/or property of the Contractor, Owner, or 
Public, arising from the General Contractor’s or any of his Subcontractors’ execution of 
the work. 
 

3.16.9 The General Contractor will include all provisions of this Bid in any agreement with 
Subcontractors, and hold them equally responsible for safe work performance. 
 

3.16.10 If the General Contractor is responsible for a delay in the progress of the work due to 
an infraction of legislation or Owner’s Health and Safety requirements, the Contractor 
will, without additional cost to the Owner, work such overtime, and acquire and use for 
the execution of the work such additional labour and equipment as to be necessary in 
the sole opinion of the Owner’s Representative and Consultant, to avoid delay in the 
final completion of the work or any operations thereof. 

 
3.17 MANUFACTURERS’ INSTRUCTIONS 
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3.17.1 Unless otherwise specified, the General Contractor and all his Subcontractors shall 
comply with manufacturer’s latest printed instructions for materials and installation 
methods. 
 

3.17.2 The General Contractor shall notify the Consultant in writing of any conflict between the 
Specifications and Manufacturer’s Instructions and have same clarified. 
 

3.18 FIRE SAFETY 
 

3.18.1 The General Contractor and all of his Subcontractors must comply with requirements of 
standard for Building Construction Operations DFC  No.  301-1975, issued by Dominion 
Fire Commissioner. 
 

3.18.2 The appropriate clauses of the Ontario Building Code relating to fire protection shall be 
strictly followed. 
 

3.18.3 The General Contractor shall provide and maintain free access to temporary or 
permanent fire hydrants acceptable to local fire department. 
 

3.19 CONSTRUCTION SAFETY 
 
The General Contractor and all his trades must observe and enforce construction safety 
measures required by Canadian Construction Safety Code, Workplace Safety & 
Insurance Board, (formerly known as Workers’ Compensation Board), and Municipal 
statutes.  In particular, the Ontario Construction Safety Act, the regulations of the 
Ontario Department of Labour and Ontario Hydro Safety Requirements shall be strictly 
enforced.  In event of conflict between any provisions of above authorities the most 
stringent provisions will apply. 
 
The General Contractor is reminded, once again, that it is they who are responsible for 
Occupational Health and Safety on this Project.  The items listed below are only 
guidelines of the Owner’s expectations in this regard and not to be construed to be 
comprehensive or total in nature. 
 

3.19.1 The Owner will take every reasonable precaution to prevent injury or illness to students, 
employees and the public, participating in activities, or performing their duties.  This 
shall be accomplished by providing and maintaining a safe, health working environment 
by providing the education necessary to perform these activities or duties safely. 
 

3.19.2 The Owner is vitally interested in the health and safety of all Contractors and their 
workers performing work for the Owner.  Cooperation and support of the General 
Contractor in the protection of workers from injury or occupational disease is a major, 
continuing object of the Owner.  To achieve these goals, the Owner, in concert with the 
Contractors, will endeavour to make every effort to ensure that the Contractors provide 
a work site which is a safe and healthy work environment.  The Owner insists that all 
Contractors and their workers are dedicated to the continuing objective of reducing risk 
and injury. 
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3.19.3 The General Contractor covenants and agrees to comply with all statutory and other 
obligations, including, without limitation, the provisions of the Occupational Health and 
Safety Act (Ontario) and all Regulations thereto, and all amending and successor 
legislation, including without limitation, Bill 208 (the “Act”) in connection with all work 
performed by either the Contractor, Subcontractors, or any Other Contractor on, or in 
connection with, the Project. 
 

3.19.4 Without limiting the foregoing, for the purposes of this Bid, the General Contractor 
agrees that they shall be the “constructor” of the Project within the meaning of the Act, 
and as such, shall assume all the obligations and responsibilities, and observe all 
construction safety requirements and procedures, and duties of inspection imposed by 
the Act on the “constructor”, as therein defined, for all work and services performed by 
the General Contractor, Subcontractors and Other Contractors on or in connection with 
the Project. 
 

3.19.5 The General Contractor further covenants and agrees that the Owner and its existing 
and former officers, trustees, employees and agents, and their respective heirs, 
executors, administrators, successors and assigns (hereinafter collectively referred to as 
the “Owner”) shall be released from any obligations or liabilities otherwise imposed on 
the Owner, or on any of them, pursuant to the Act in connection with the Project, and 
that the General Contractor shall assume all liability and responsibility in connection with 
same. 
 

3.19.6 The General Contractor agrees to save harmless and indemnify the Owner from any 
losses, damages, costs and expenses of any kind, or nature whatsoever, including all 
legal expenses, and all defence costs and related expert or consulting fees, incurred by 
the Owner, or any of them, arising in connection with the failure, default, or inability of 
the General Contractor of the Owner, or any of them, to comply with any of the 
aforementioned statutory, or other legal requirements, or arising in connection with any 
breach by the General Contractor of any of its covenants, agreements and obligations 
under this Bid. 
 

3.19.7 The General Contractor shall inform and instruct Other Contractors that they, while 
performing work on this project, are under the authority of the Contractor.  Other 
Contractors are to discuss and co-ordinate with, and follow instructions from, the 
General Contractor on all matters of site access, vehicles, deliveries, storage, temporary 
facilities, coordination with the work of other subcontractors, work methods, scheduling, 
labour conditions, construction safety, environmental protection, security and all other 
matters which relate to the safe and proper execution of construction work. 
 

3.19.8 The General Contractor shall ensure that all supervisory personnel on job site are fully 
aware of the procedures and requirements outlined above and comply with all 
requirements specified. 
 

3.19.9 All Contractors are responsible to ensure that all machinery and/or equipment are/is 
safe and that the workers perform their tasks in compliance with established safe work 
practices or procedures.  Workers must receive adequate training in their specific work 
tasks to protect their health and safety. 
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3.19.10 The General Contractor shall be responsible for all persons and companies performing 

work, including Other Contractors, on this project, at all times, up to and including, the 
date of Substantial Performance of the Work.  Authority for coordination and 
instructions relating to all matters which relate to the safe and proper execution of 
construction work shall rest with the General Contractor.  The Bid Price must include 
the General Contractor’s fees for the coordination and supervision of the work of all 
Other Contractors. 

 
3.19.11 In addition to the responsibility of all contractors as outlined above, Subcontractors will 

be held accountable for the health and safety of workers under their supervision. 
 
3.19.12 Every worker must protect his/her own health and safety by working in compliance with 

the law and with safe work practices and procedures established by the authorities 
having jurisdiction. 

 
3.19.13 All sections of the Occupational Health and Safety Act for Industrial Establishments, 

latest edition, and the Occupational Health and Safety Act for Construction projects, 
latest edition, shall be enforced, by the General Contractor, in their entirety, 
throughout the duration of the construction project. 

 
3.19.14 The General Contractor shall provide the Consultant with the telephone number where 

the General Contractor or his representative can be reached at any time, day or night, 
for the duration of the contract. 

 
3.19.15 Where an accident, explosion, or fire causes a person injury at the work place, and the 

worker is disabled from performing the usual task, the General Contractor shall prepare 
a written notice and shall forward same to the Ministry of Labour within four days of the 
occurrence with a copy to the Owner’s Representative, who shall copy and inform the 
Owner’s Supervisor of Health and Safety and/or the Owner’s Joint Health and Safety 
Committee, containing such information and particulars as may be described. 

 
3.19.16 Where a person is killed or critically injured from any cause at the work place, the 

General Contractor shall immediately call the Ministry of Labour.  A written notice from 
the General Contractor shall be given to the Ministry of Labour within forty-eight hours 
after the occurrence, containing such information and particulars as may be prescribed, 
with copies to the Architect and the Owner’s Representative. 

 
3.19.17 The General Contractor is advised that the accident scene is under the jurisdiction of 

the Ministry of Labour and no wreckage, articles, etc., shall be interfered with, 
disturbed, destroyed, altered or carried away at the scene, or connected with the 
occurrence, until the Ministry of Labour has given permission. 

 
3.20 INDEPENDENT TESTS AND INSPECTIONS 

 
3.20.1 The Contractor shall appoint inspection firms as directed by the Consultant and make 

payments from the cash allowances specified in Division noted, except for the following, 
which shall be included in the Bid: 
 



PEEL District School Board SECTION 01 00 00   

Alteration and Renovation  GENERAL INSTRUCTIONS 

PROJECT 2190654 APRIL 2021 PAGE 01 00 00-15 

.1 Inspection and testing required by laws, ordinances, rules, regulations or orders of 
public authorities. 

.2 Inspection and testing performed exclusively for Contractor’s convenience. 

.3 Testing, adjustment and balancing of mechanical and electrical equipment and systems. 

.4 Mill tests and certificates of compliance. 

.5 Re-testing as already described in Quality Control of this Section. 
 

3.20.2 The Consultant will authorize payment of inspection services from specified cash 
allowances. 

3.20.3 The General Contractor shall furnish labour and facilities to: 
 
.1 Provide access to work to be inspected and tested. 
.2 Facilitate inspections and tests. 
.3 Make good work disturbed by inspection and test. 
.4 Pour concrete test cylinders and store as directed by Inspection Firm. 
 

3.20.4 The General Contractor shall notify Inspection Firms sufficiently in advance of 
operations to allow for assignment of laboratory personnel and scheduling of test. 
 

3.20.5 Where materials are specified to be tested, the General Contractor shall deliver 
representative samples in required quantity to testing laboratory. 
 

3.21 PERIODIC CLEANING 
 

3.21.1 As part of the quote, the General Contractor shall provide all necessary garbage bins 
through the duration of the project.  The General Contractor shall ensure that the 
following is accomplished: 
 

.1 Keep all areas of the Work clean and orderly, free from accumulation of dirt, debris, 
garbage, oily rags, excess material, or such other trash items.  Remove such items for 
all areas of the Work on a daily basis. 

.2 Vacuum and/or broom interior building areas when ready to receive painting and other 
finishes.  Continue cleaning on an “as needed” basis until the building is ready for 
inspection and takeover. 

.3 Schedule cleaning operations so that resulting dust and other contaminants do not 
affect wet, newly painted surfaces. 

.4 First, conduct inspections of all exposed interior and exterior surfaces. 

.5 Remove grease, dust, dirt, stains, labels, fingerprints, and other foreign materials from 
all exposed interior and exterior finishes, including glass and other polished surfaces. 

.6 Remove all protective film from switch plates and hardware, particular kick-plates. 

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

.8 Broom clean paved surfaces and rake clean other disturbed surfaces in the area of the 
Work, to remove site debris caused by the Work of this Contract.  Inspect for damages 
and make good. 

.9 Remove debris and surplus materials from the roof areas and accessible concealed 
spaces. 

.10 Replace heating, ventilation and/or air conditioning filters whether or not, the units were 
operated during construction operations. 
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.11 Refer to “clean-up” sections of the specifications for additional specific periodic and final 
clean up requirements. 
 

3.21.2 The General Contractor must note the Owner insists that tiled (VCT) and sheet good 
floors (vinyl or linoleum) be broom swept only.  Wet mopping and waxing/polishing will 
be done by the Owner’s Caretaking Staff. 
 

3.21.3 Do not provide sealants and waxes on terrazzo, ceramic and other hard surfaced floors 
without reviewing products and methods of application with the Owner’s Caretaking 
Staff.  Failure to comply with this requirement will result in the contractor stripping these 
floors in their entirety. 
 

3.22 DUST CONTROL  
 

3.22.1 Provide dust tight screens or barriers to localize dust generating activities for the 
protection of tenants, employees, equipment, adjacent and finished areas of Work, and 
the public.  Maintain and relocate protection until Work is complete.  Respond 
immediately to complaints of dust received from the public, authorities having 
jurisdiction, Owner and Consultant. 
 

3.22.2 Obtain Consultant's approval of installed dustproof screens and protection methods 
before proceeding with construction/alteration work. 
 

3.22.3 Painted gypsum wallboard and metal stud dustproof screens, shall extend to underside 
of structure, and shall be erected to protect adjoining areas and rooms.  Apply bead of 
sealant or other acceptable seal continuously around periphery of each face of 
partitioning to seal gypsum board/structure junction where dustproof screens abut fixed 
building components.  Seal perimeter of cut-outs, around fixtures and fittings and other 
penetrations.  Tape or seal between adjacent boards.  Separate construction areas from 
occupied areas. 
 

3.22.4 Provide protection for existing equipment sensitive to dust and noise.  Co-ordinate 
location of dust barriers and dust tight doors with Consultant. 
 

3.22.5 Install temporary packing at bottom of doors to areas where demolition/construction 
shall be performed to prevent dust seepage into existing spaces.  Do not permit dust 
and dirt to escape beyond area being constructed/ altered. 
 

3.22.6 Provide daily vacuuming of construction dust from existing areas as work progresses; 
this shall be considered a minimum requirement, increase vacuuming as necessary.  
The Owner may have vacuuming work done by others and cost deducted from 
Contractor's progress payments if this requirement is not fulfilled. 
 

3.22.7 Provide locked doors in barriers to permit access by Consultant, Owner and Owner's 
security personnel to construction areas and to areas under Contractor's custody.  
Supply padlocks and construction cores. 
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3.22.8 Remove dustproof screens at completion of work in areas and make good damaged or 
blemished areas.  Patch and make good to access, altered and damaged areas caused 
by work and screens.  Maintain integrity of fire or sound separation. 
 

3.22.9 Prevent nuisance to adjacent areas near the work from dust by taking additional 
appropriate anti-dust measures at such times as found necessary, and at other times 
complaints of dust are received from the Owner's representative and others. 
 

3.23 TEMPORARY PROTECTION 
 

3.23.1 The General Contractor must provide temporary barricades, screens and 6 ft. high 
construction fence as shown and directed by the Consultant and/or authorized Owner 
Representative, for the safety of persons, or for dividing the Work from portion or 
portions of the building or site that may be required for use by the building, or others. 
 

3.23.2 Properly protect the Work from any damage by the elements.  In cold weather cover all 
exterior openings in the work areas likely to cause water damage. 
 

3.23.3 During off hours and/or stages of suspended operations for whatever reasons, the 
General Contractor must assume all responsibility for protection against the elements, 
theft and/or vandalism.  This applies not only to the work in progress, but also to any 
materials, products, tools, equipment, or other such items left at the work site. 
 

3.23.4 Properly protect floors and roofs from any damage.  Take special precautions when 
moving heavy loads or equipment over floors and roofs. 
 

3.23.5 The General Contractor must keep floors free of oils, grease or other such materials 
likely to discolour them and/or affect bonding of applied surfaces. 
 

3.23.6 The General Contractor must ensure that no part of the Work is loaded greater than it 
was designed for, when completed.  Make any temporary support as strong as the 
permanent support.  Place no load on concrete structure until it has sufficient strength to 
safely bear such load. 
 

3.23.7 Protect glass and other finishes against heat, slab and weld splatters, using appropriate 
protective shields and covers. 
 

3.23.8 The General Contractor must provide and maintain, in good working order, appropriately 
labelled ULC fire extinguishers, to the approval of Authorities Having Jurisdiction. 
 

3.23.9 The General Contractor must provide a minimum of two safety helmets on site at all 
times for the use of the Consultant and any other Owner authorized visitors to the site.  
It is the General Contractor’s responsibility to make certain that any such visitors wear 
the protective headgear and any other safety gear which may be necessary at that 
particular time of construction. 
 
 

3.24 COMPLETION 
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3.24.1 Upon completion of the Work, all protection erected shall be removed, all damage to the 
Work and adjoining Work due to the lack or failure of such protection shall be made 
good and all debris, surplus materials tools equipment shall be removed from the work 
areas and the site, and the Project shall be left clean and tidy to the full and complete 
satisfaction of the Consultant and the Owner Staff.  The General Contractor shall give 
written notice to the Consultant, requesting final inspection of the completed Project. 
 

3.24.2 Refer to the pertinent sections of the Specifications for requirements with respect to 
submission of Record Documents, Maintenance Materials, Special Tools and Spare 
Parts. 
 

3.25 GUARANTEES 
 

3.25.1 The following is a summary of the guarantees (in number of years) required by the Bid: 
 
Entire Building, General Bid 1 

Miscellaneous Metals 5 

Finish Carpentry 2 

Joint sealants 5 

Caulking 5 

Hollow Metal Door and Screen 5 

Aluminum Window 5  

Glass and Glazing 10 

Finish Hardware 3 

Acoustic Ceilings 2 

Vinyl Composite Flooring 5 

Porcelain and Ceramic Tile 5 

Paint and Finishing 2 

Washroom Accessories 2 

Mechanical As specified under respective Sections 

Electrical As specified under respective Sections 

 
3.25.2 The guarantee period shall start on the date of issue of the Certificate of Substantial 

Performance of the Contract by the Consultant. 
 

3.26 CONTINGENCY ALLOWANCE 
 

3.26.1 Include in the Contract Price a Contingency Allowance in the amount of $70,000.00 

(Seventy Thousand Dollars Dollars). 

 
3.26.2 Expend Contingency Allowance as directed by the Consultant, in writing, in accordance 

with the Owners Stipulated Price Contract, Standard Document, PDSB-2011, as 
attached, Changes in Work and Contingency Allowance. 
 

3.26.3 Contractor’s charges for expenses and profit on Contingency Allowance expenditure 
shall not be included in Bid Price.  Refer to Stipulated Price, Standard Document PDSB-
2011, as attached, for percentages of mark-ups. 
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3.26.4 Such charges shall be added to the net trade cost of each expenditure from the 

Contingency Allowance at the percentage rates noted in the Stipulated Price, Standard 
Document, and PDSB-2011, as attached. 
 

3.26.5 Changes to the Work shall be added to, or deducted from, the Contingency Allowance, 
not from the Owner approved Contract.  The Contract shall be adjusted by Owner 
approval, only once - at the end of the Project.  Credit the Contract with any unused 
portion of the Contingency Allowance only in the final payment statement. 
 

3.26.6 H.S.T. on Contingency Allowances is NOT TO BE INCLUDED in the quoted price.  
H.S.T. will be added at the time of the issuance of the Contingency Allowance 
expenditure.  At no time shall the Owner pay H.S.T. on H.S.T. 
 

3.27 CASH ALLOWANCES 
 

3.27.1 Include in the Contract Price, a stipulated sum Cash Allowance in the amount of 

$30,000.00 (Thirty Thousand Dollars). 
 

3.27.2 Cash Allowances, unless otherwise specified, cover the net cost to the General 
Contractor of services, products, construction, machinery and equipment, freight, 
handling, unloading, storage installation and other authorized expenses incurred in 
performing the Work. 
  

3.27.3 The Bid Price, and not the Cash Allowance, includes the General Contractor’s profit in 
connection with such cash allowance. 
 

3.27.4 The Contract Price will be adjusted by written order by the Consultant to provide for an 
excess or deficit to each Cash Allowance.  Any unused portions of these allowances 
shall be returned to the Owner on the conclusion of the Contract. 
 

3.27.5 Expend Cash Allowances as directed by the Consultant in writing.  Allowances will be 
adjusted to actual cost with no adjustment to Contractor’s charges.  Cash expenditure 
must identify the H.S.T. separately. 
 

3.27.6 The cash allowances included items like: 
 

- Testing & Inspection   
- Interior Room Signage Only   
- IT / PA / Security 

 
3.27.7 A schedule shall be prepared jointly by the Consultant and General Contractor to show 

when items called for under Cash Allowances so that the progress of the work is not 
delayed. 
 

3.28 SCHEDULE OF ALLOWANCES 
 

3.28.1 Material Allowances shall include the following: 
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.1 Net cost of Material 

.2 Applicable taxes and duties 

.3 Deliveries to site 
 

3.28.2 For Material Allowance, the Bid shall include: 
 
.1 Handling at site, including unloading, uncarting, storage and hoisting 
.2 Protections from elements, from damage 
.3 Labour, installation and finishing 
.4 Other expenses required to do cash allowance work (i.e. contract co-ordination) 
.5 Overhead and profit 
 

3.28.3 Material and Installation Allowances shall include the following: 
 
.1 Net cost of material 
.2 Applicable taxes and duties 
.3 Deliver to site 
.4 Handling at site, including unloading, uncarting, storage and hoisting 
.5 Labour, installation and finishing 
 

3.29 DEMOLITION, RECONSTRUCTION, ALTERATIONS AND MAKING GOOD 
 

3.29.1 Where the new additions and alterations interface with existing and where existing Work 
is altered execute all necessary cutting and fitting required to make satisfactory 
connections with existing Work under this Bid.  Leave the entire Work in a finished 
workmanlike condition acceptable to Consultant. 
 

3.29.2 Make good all exterior finish system masonry, waterproofing, and other materials and 
finishes which are damaged or disturbed during execution of Work.  Warranties 
specified for materials and workmanship shall apply. 
 

3.29.3 Disconnect and relocate, where necessary, existing services and reconnect as required 
completing the Work.  This work shall include, without being limited, to plumbing, 
drainage, electrical and gas required for accommodation of new work.  Abandon all 
services not required in conformance with ordinances and laws. 
 

3.29.4 Co-ordinate work of the various trades, taking into account existing installations to 
assure best arrangements of pipes, conduit, ducts mechanical, electrical and other 
equipment, in the available space. 
 

3.29.5 If required, in critical locations prepare interference or installation drawings, or both, 
showing the work of various trades as well as existing installations.  Submit to 
Consultant for written permission before commencement of work. 
 

3.29.6 Drilling and cutting of existing work shall be carefully done, leaving a clean hole no 
larger than required.  All patching shall be done to Consultant’s approval. 
 

3.29.7 Make good all areas disturbed to adjoining buildings due to the Work of this Bid. 
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3.29.8 Effectively seal off work area from the rest of the building to permit the continuation of 
Owner’s operations during new construction. 
 

3.29.9 Provide dust and weather tight temporary enclosures complete with hinged doors, 
fastenings and locksets to provide egress from existing building to new additions. 
 

3.29.10 Dust-tight enclosures shall be of adequate construction, sufficient to obviate 
dispersion of dust and dirt into existing building. 
 

3.30 NO SMOKING POLICY 
 

3.30.1 Cooperate, respect and comply with Smoke-Free Workplace policy requirements 
established by Provincial Government throughout these facilities.  Smoking is not 
permitted within the site boundary. 
 

3.30.2 Smoke-Free workplace policy applies to all areas including cafeterias and washrooms. 
 

3.30.3 Smoke-Free workplace policy applies to everyone who works on the site and to all 
visitors. 
 

3.30.4 Ensure that Contractor’s employees, sub-contractors and suppliers, performing work on 
Site on Contractor’s behalf, are instructed to comply with Smoke-Free Workplace policy 
requirements. 
 

3.31. LAWS, NOTICES, WORKPLACE SAFETY AND INSURANCE, WHMIS, SAFETY 
REGULATIONS, COVID-19 GUIDELINES 

 
3.31.1. Comply with all applicable laws, by-laws and regulations as applicable. 

  

3.31.2. Comply with the most current versions of all applicable government and association 
regulations, rules, notices of best practices and guidelines, including but not limited to 
those referred to in: 

.1   Directives from the Chief Public Health Officer of Canada, the Chief Medical Officer 
of Health of the Province of Ontario, the Medical Officer of Health for the City of 
Mississauga and Peel Region. 

.2   Government of Ontario:  Construction Site Health and Safety During COVID-
19:                         

https://www.ontario.ca/page/construction-site-health-and-health -and-safety-during 
covid-19 

.3   Infrastructure Health & Safety Association (IHSA) COVID-19 Construction 
Resources Links & Resources: 

      https://www.ihsa.ca/Urgent-Notices/COVID-19-Links-Resources.aspx#construction-
resources 

.4   Canadian Construction Association (CCA) Guidelines:  COVID-19 – Standardized 
Protocols for All Canadian Construction Sites: 

      https://www.cca-acc.com/wp-content/uploads/2020/04/CCA-COVID-19-
Standardized-Protocols-for-All-Canadian-Construction-Sites-04-16-20.pdf. 

  

https://www.ontario.ca/page/construction-site-health-and-health%20-and-safety-during%20covid-19
https://www.ontario.ca/page/construction-site-health-and-health%20-and-safety-during%20covid-19
https://www.ihsa.ca/Urgent-Notices/COVID-19-Links-Resources.aspx#construction-resources
https://www.ihsa.ca/Urgent-Notices/COVID-19-Links-Resources.aspx#construction-resources
https://www.cca-acc.com/wp-content/uploads/2020/04/CCA-COVID-19-Standardized-Protocols-for-All-Canadian-Construction-Sites-04-16-20.pdf
https://www.cca-acc.com/wp-content/uploads/2020/04/CCA-COVID-19-Standardized-Protocols-for-All-Canadian-Construction-Sites-04-16-20.pdf
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.3   Post warning and notice signs and posters on site as required and as described in 
the above listed resources. 

  
.4   If there are differing requirements in the regulations, best practices and guidelines 

noted above, comply with the requirements that are more stringent in maintaining 
and protecting the health and safety of people working at the Construction site. 

  
.5   Comply with all aspects of the Workplace Hazardous Materials Information System 

(WHMIS) as it pertains to material handling and application. 
  
.6   Provide evidence of compliance with all requirements of the Workplace Safety and 

Insurance Board, including all payments. 
  
.7   In keeping with updated requirements from the Province of Ontario, PDSB requires 

all Contractor personnel and sub-trades visiting their schools or requiring access to 
their schools and the property where construction is occurring, to fill out the Ontario 
Schools online Covid-19 screening form.  The online form is required to be 
completed by all workers every day prior to entering the site and the school building.  
The COVID form can be completed online at the following link:  https://covid-
19.ontario.ca/school-screening/ 

 

.8 The Contractor must provide PDSB with a “Health and Safety Plan”. The Health and 
Safety Plan must outline the workplace strategies the Contractor will implement to 
address the health and safety impacts of the COVID-19 pandemic on the work site. 
Such strategies should include, but are not limited to, practices such as physical 
distancing and on-site sanitation, as well as any other practices recommended by 
the entities referred to in 3.2.2 above. The Health and Safety Plan must also 
address how such workplace strategies will be used to protect the health and safety 
of the employees and other personnel of the Contractor, its subcontractors and 
suppliers, PDSB, PDSB’s Consultant, as well as the general public. 

 

.9 The Contractor acknowledges and agrees that the submission of the 
aforementioned Health and Safety Plan to PDSB shall not constitute acceptance or 
approval thereof, in whole or in part, by PDSB. Further, the Contractor 
acknowledges and agrees that PDSB may require revisions to the Health and Safety 
Plan from time to time, including, but not limited to, by reason of recommendations 
made by the government of Ontario, the government of Canada, the local municipal 
government, and their respective ministries, agencies, and departments, including 
any modifications to such recommendations as issued by those entities from time to 
time. The submission of a Health and Safety Plan to PDSB does not absolve the 
Contractor of its responsibility for complying with the requisite health and safety 
legislation and regulations, including, but not limited to, the Occupational Health and 
Safety Act, R.S.O. 1990, c. O.1, and any associated regulations and/or public health 
directives. PDSB shall not be held liable to the Contractor, its subcontractors and/or 
suppliers, the PDSB’s Consultant, and/or any employees or personnel of the 
foregoing entities or of PDSB itself, as well as the general public, on account of its 
having received the Health and Safety Plan from the Contractor, and/or having 
required any modifications thereto. Further, the Contractor hereby agrees to 

https://covid-19.ontario.ca/school-screening/
https://covid-19.ontario.ca/school-screening/
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indemnify PDSB, its directors, officers, elected officials, employees and agents and 
hold them absolutely harmless in the event that there is a finding that any of them is 
liable to any party on account of PDSB having received the Health and Safety Plan, 
and/or having required any modifications thereto. 

 
 
END OF SECTION 
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 PART 1 - GENERAL 
 
1.1 CONTRACT REFERENCE 
 
1.1.1 The General Conditions and all Sections of Division 1 shall be part and govern all 

Sections of these Specifications. 
 

1.1.2 All Subcontractors and suppliers shall carefully read and study the General Conditions 
and Division 1 before commencing their respective work.  Delay and/or extra expense will 
not be accepted by reason of non-compliance with this requirement. 
 

1.2 SCOPE AND DIVISION OF WORK 
 

1.2.1 Mention in the Specifications or indication on the Drawings of materials, products, 
operations, or methods, requires that the Contractor provide each item mentioned or 
indicated of the quality or subject to the qualifications noted; perform according to 
conditions stated for each operation prescribed; and provide all labour, materials, 
products, equipment and services to complete the Work. 
 

1.2.2 The Specifications have generally been divided into trade division and the trade divisions 
into Sections for the purpose of ready reference, but a Section may consist of the work of 
more than one subcontractor or supplier.  The responsibility for determining which 
subcontractor or supplier shall provide labour, material, products, equipment and 
services to complete the Work rest solely with the Contractor. 
 

1.3 WORK PROVIDED BY OWNER OR PERFORMED UNDER SEPARATE CONTRACTS 
 

1.3.1 The term "NIC" shall be construed to mean that work of this Project which is not being 
performed or provided by the Contract; the term shall mean "Not in This Contract" or "Not 
a Part of the Work to be performed or provided by the Contractor". 
 

1.3.2 "NIC" work is indicated on the Drawings and specified herein as an aid to the Contractor 
in scheduling the amount of time and materials necessary for the completion of the 
Contract. 
 

1.4 DISCREPANCIES/OMISSIONS 
 

1.4.1 Notify the Consultant of any discrepancies in, or omissions from the Drawings, 
Specifications or other Contract Documents or any doubt as to the meaning or intent of 
any part thereof.  The Consultant will send written instructions, clarifications or 
explanations.  Neither the Owner nor the Consultant will be responsible for oral 
instructions. 
 

1.5 EXAMINATION 
 

1.5.1 Make a careful examination of the site of the project, and investigate and be satisfied as 
to all matters relating to the nature of the work to be undertaken, as to the means of 
access and egress thereto and there from, as to the obstacles to be met with, as to the 
rights and interests which may be interfered with during the construction of the Work, as 
to the extent of the work to be performed and any and all matters which are referred to in 
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the Drawings, Specifications and other Contract Documents, or which are necessary for 
the full and proper understanding of the Work and the conditions under which it will be 
performed. 
 

1.5.2 No allowance will be made subsequently in this connection on behalf of the Contractor 
for any error or negligence on its part. 
 

1.5.3 Before commencing the work of any Section, carefully examine the work of other 
Sections upon which it may depend.  Report any defects which might affect the new work 
in writing to the Consultant.  Commencement of new work shall imply acceptance of all 
work by other Sections upon which the new work depends. 
 

1.6 BASE BUILDING STRUCTURE 
 

1.6.1 Base Building is masonry and steel frame structure, unless noted otherwise. The 
Contractor shall familiarize himself with site conditions affecting construction. Any 
elements in conflict with the Drawings shall be verified with the Consultant immediately. 
 

1.7 DEFECTS 
 

1.7.1 Defective material or workmanship whenever found at any time prior to the final 
acceptance of the work will be rejected regardless of previous inspection.  Inspection by 
the Consultant will not relieve the Contractor from responsibility, but it is a precaution 
against oversight or error. 
 

1.7.2 Remove and replace defective materials at no extra cost to the Owner.  Be responsible 
for all unnecessary delays and expenses caused by the rejection. 
 

1.8 DIMENSIONS 
 

1.8.1 Check all dimensions at the site before fabrication and installation commences and 
reports all discrepancies to the Consultant. 
 

1.8.2 Where dimensions are not available before fabrication commences the dimensions 
required shall be agreed upon between the Sections concerned. 
 

1.8.3 Wall thicknesses shown on the Drawings are nominal only, and actual sizes shall be in 
all cases ascertained at the building. 
 

1.8.4 Verify dimensions of shop fabricated portions of the Work on the site before shop 
drawings and fabrications are commenced.  The Owner will not accept claims for extra 
cost on the part of the Contractor by reason of non-compliance with this requirement. 
 

1.8.5 In areas where equipment will be installed, check dimensional data on equipment to 
ensure that the area and equipment dimensions are compatible with the necessary 
access and clearance provided.  All equipment supplied shall be dimensionally suitable 
for space provided. 
 

1.8.6 The mechanical and electrical drawings are intended to show approximate locations of 
mechanical and electrical apparatus, mechanical fixtures, mechanical equipment, piping 
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and duct runs, electrical fixtures, electrical outlets, electrical equipment, electrical units, 
and conduit in diagrammatic form and are not dimensioned; their locations shall be 
considered approximate.  Check the Architectural drawings and consult with the 
Consultant to settle the actual locations of these items as may be required to suit 
aesthetic and job conditions.  Such relocation shall be done without charge to the Owner. 

 
1.8.7 Leave areas clear when space is reserved for future equipment, including access to such 

future equipment. 
 

1.8.8 Whether shown on the drawings or not, leave adequate space for and provision for 
servicing of equipment and removal and reinstallation of replaceable items such as 
motors, coils, and tubes. 
 

1.8.9 Furr in all exposed pipes located not more than 12" from the wall (exception   storage 
rooms, janitor, service, mechanical and electrical, telephone and garage) and/or ceiling 
surfaces and finish similar to the respective wall and/or ceiling surfaces. 
 

1.8.10 Conceal pipes, service lines and ducts, in chases, behind furring, or above ceiling except 
where such items are noted as being exposed, and except to where no ceiling is 
provided. 
 

1.8.11 Install equipment, materials and products to present a neat appearance.  Run piping, 
ducts, and conduit parallel to or perpendicular to building planes. 
 

1.8.12 Install all ceiling mounted components including but not limited to air terminals, sprinkler 
heads, and lighting fixtures in strict accordance with ceiling plans. 
 

1.9 CO-OPERATION AND CO ORDINATION 
 

1.9.1 All Sections shall co-operate with each other, to ensure that the work will be carried out 
expeditiously and will be satisfactory in all respects at completion. 
 

1.9.2 All Sections shall examine the Drawings and Specifications covering the work of all other 
Sections which may affect the performance of his own work.  Examine the work of other 
Sections at the building, and report to the Consultant any defects or deficiencies which 
may adversely affect the work.  In the absence of such a report the Contractor shall be 
held to have waived all claims for damage to or defects in such work. 
 

1.9.3 All trades and Sections shall co-operate with other Sections whose work attaches to or is 
affected by their own work, and ensure that minor adjustments are made to make 
adjustable work fit fixed work. 
 

1.9.4 Trades and Sections requiring foundations, supports or openings to be left for the 
installation of their work shall furnish the necessary information to the sections 
concerned in ample time so that proper provision can be made for such items.  Failure to 
comply with this requirement will not relieve the Section at fault of the cost of cutting, 
drilling, etc., at a later period, and the subsequent patching of other work required. 
 

1.9.5 Supply all items to be built-in (including anchors, ties, dovetail slots, nailing strips, blocks, 
bolts, sleeves, etc.) foundations and openings, when required by the trades concerned, 
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together with templates, measurements and shop drawings.  The responsible Section 
shall pay for any necessary cutting, fixing, and make good to the work of other Sections 
for failure to comply with this requirement. 
 

1.9.6 Where the Work of this Contract involves changes, revisions or connections to the Base 
Building, mechanical, electrical, sprinkler or structural, and the changes, revisions, or 
connections hereto would adversely affect the Owner's guarantees or warranties, the 
Owner will specify the method in which such item of work shall be done so as not to void 
the guarantee or warranty, or he may insist on doing such items of work, the cost 
chargeable to this Contract.  The Contractor shall strictly follow such method or be 
responsible for any loss or damage suffered by the Owner. 
 

1.10 SERVICES PRIORITY 
 

1.10.1 In the event of interference occurring between equipment shown in a concealed area, the 
following order of priority shall be observed: 
.1 Structural Elements 

.2 Plumbing Drains 

.3 Sprinkler Piping 

.4 Duct Work 

.5 Heating Piping 

.6 Plumbing Piping 

.7 Electrical Conduit 

 
1.11 WORKMANSHIP 

 
1.11.1 The work of all Sections shall be fabricated and installed in accordance with the best 

practice by craftsmen skilled in the work of the respective Section.  Unless otherwise 
specified, the manufacturer's latest printed instructions shall be rigidly complied with in 
the methods and materials to be used in the installation of the work. 
 

1.11.2 Notify the Consultant in writing if these Specifications and/or Drawings conflict in any way 
with manufacturer's instructions.  The Consultant will then rule which specifications shall 
be followed.  If applicable, a copy of those instructions shall be made available at job site. 
 

1.12 PROTECTION 
 

1.12.1 Adequately protect the work at all stages of the operations and maintain the protection 
until work is completed.  Remove and replace any work and materials damaged that 
cannot be repaired or restored to the Consultant's approval. 
 

1.12.2 The Owner assumes no responsibility for the safeguarding of tools or equipment from 
theft. 

 
1.12.3 Be responsible for the protection of existing curbs, roads, sidewalks, lawns, trees, 

landscaping, utility lines, existing uncompleted work of other contracts, services and 
similar items located on job site and adjoining properties.  Replace and make good any 
of the damaged existing work without extra cost to the Owner and to the approval of the 
Consultant. 
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1.12.4 Provide proper guard devices, and lights for the prevention of accidents.  Provide and 
maintain temporary sidewalks, fences, barricades, etc., as necessary to ensure the 
safety of the public and other persons on or adjacent to the project site, and maintain 
sufficient and noticeable warning lights at night to prevent accidents and injuries to 
persons or property. 
 

1.12.5 Protected at all times all public areas that are affected by construction under this 
Contract.  Repair immediately any damages. 
 

1.13 OVERLOADING 
 

1.13.1 Do not overload any part of the structure during the construction with a load greater than 
it is calculated to bear safely when complete.  Be solely responsible and liable for any 
damage resulting from violation of this requirement.  Provide temporary support as strong 
as the permanent support.  Do not load concrete floors until they have obtained their 
design strength. 
 

1.13.2 Do not cut, bore or sleeve load bearing members without approval of the Consultant. 
 
1.14 CONSTRUCTION SAFETY 

 
1.14.1 Observe and enforce all construction safety measures, as contained in the requirements 

of Provincial Government and local Municipal Statutes and Authorities. 
 

1.14.2 Comply with the Occupational Health and Safety Act and Bill 208 an Act to amend the 
Occupational Health and Safety Act and the Workers' Compensation Act. 
 

1.14.3 Comply with WHMIS Regulation, Ont. Reg. 644/88. 
 

1.14.4 In the event of conflict between any of the provisions of Municipal By-laws, the Provincial 
Acts and the Canadian Construction Safety Code, the most stringent provision shall 
apply. 
 

1.14.5 Manufacturers and suppliers providing materials that fall under WHMIS Regulation Ont. 
Reg.644/88, shall submit material safety data as required by the above legislation. 
 

1.14.6 Ensure that "controlled products" brought on site are labelled as required. 
 

1.14.7 Maintain and make available to workers and Consultant, MSDSs for "controlled products" 
brought on site. 
 

1.14.8 Ensure that workers are familiar with WHMIS and are trained in the use of "controlled 
products". 
 

1.14.9 Resolve any WHMIS-related conflicts between trade sections. 
 

1.14.10 Provide and maintain adequate First Aid facilities during the construction period. 
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1.15 SETTING OUT 
 

1.15.1 Verify on the site, all lines, levels and dimensions shown on the Drawings and report any 
discrepancies in levels or dimensions to the Consultant before commencing work.  Work 
done prior to the receipt of the Consultant's directions shall be at the risk of the 
Contractor. 
 

1.15.2 Lay out the location of all walls on the floor as a guide to the various Sections. 
 

1.16 FASTENINGS 
 

1.16.1 Supply fastenings, anchors and accessories as required for the fabrication and erection 
of the Work. 
 

1.16.2 Use exposed metal fastenings and accessories of the same texture, colour and finish as 
the base metal on which they occur. 
 

1.16.3 Provide metal fastenings of the same material as the metal component they are 
anchoring or of a metal which will not set up an electrolytic action, which would cause 
damage to the fastening of metal component under moist conditions. 
 

1.16.4 In general, exterior anchors for windows, waterproofing, roofing, sheet metal, and 
anchors occurring on or in an exterior wall or slab shall be non-corrosive or hot dip 
galvanized steel.  Prime paint will not be accepted as suitable protection against 
corrosion. 
 

1.16.5 Use fastenings of a type and size to provide positive permanent anchorage of the unit to 
be anchored in position.  Install fastenings in a manner and at spacing required to 
provide load bearing capacity. 
 

1.16.6 Keep exposed fastenings to a minimum, evenly spaced and neatly laid out, unless 
otherwise specified. 
 

1.16.7 Provide adequate instructions and/or templates and, if necessary supervise, installation 
where fastenings or accessories are required to be built into work of other Sections. 
 

1.16.8 Wood plugs will not be permitted. 
 

1.16.9 Fastenings which cause spalling or cracking of material to which anchorage is being 
made will not be permitted. 
 

1.16.10 Do not use powder-activated fastenings on any portion of the Work unless written 
approval for a specific use is obtained from the Consultant.  Only tools of low velocity, 
double guidance type are acceptable. 
 

1.16.11 Powder actuated tools, low velocity type; meeting CSA Z-166 latest edition may 
be used for drywall partitions. 
 

1.16.12 No drilling of holes into window members, T-bars, or induction unit covers is 
permitted. 
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1.17 WELDING 
 

1.17.1 No open flame for welding, cutting or other purposes are permitted without prior approval 
of the Owner. If pressurized gas cylinders are used, the Contractor shall ensure that such 
use is in accordance with requisite safety provisions and requirements. All welding shall 
be accompanied with fire extinguisher. 
 

1.18 OWNER'S RIGHT TO RELOCATE DOORS AND/OR PARTITIONS 
 

1.18.1 The Owner reserves the right to relocate doors and frames and/or partitions at a later 
date, but prior to installation, without cost, assuming that there will be no increase in the 
number of doors and/or frames, or greater lengths or heights of partition, or no increase 
in number of corners. 
 

1.18.2 Should there be an increase or decrease in doors, frames or lengths of partition after 
such relocation adjustments in costs shall be made. 
 

1.19 OWNER'S RIGHT TO RELOCATE MECHANICAL/ ELECTRICAL ITEMS 
 

1.19.1 The Owner reserves the right to relocate electrical outlets at a later date, but prior to 
installation, without cost, assuming that the relocation per outlet does not exceed 
3050mm from the original location.  No credits shall be anticipated where relocation per 
outlet of up to 3050mm reduces materials, products, and labour. 
 

1.19.2 Should relocations per outlet exceed 3050mm from the original location; the contract 
price will be adjusted accordingly. 
 

1.19.3 Make necessary changes, due to lack of co-ordination, and as required when approved, 
at no additional cost, to accommodate structural and building conditions.  The location of 
pipes and other and other equipment shall be altered without charge to the owner, if 
approved, provided the change is made before installation. 
 

1.20 CODES AND STANDARDS 
 

1.20.1 All contract forms, codes, specifications, standards, manuals, and installation, application 
and maintenance instructions, referred to in the Contract Documents shall be of the 
latest published editions at the date of submission of the Bid unless otherwise stated in 
the Contract Documents or acceptable to the authorities having jurisdiction. 
 

1.20.2 The purpose of specifying standard reference specifications is to establish minimum 
acceptable standards of materials and workmanship.  Materials and workmanship shall 
meet or exceed requirements of the reference standards specified. 
 

1.20.3 Where a material or product is specified in conjunction with a referenced standard, do 
not supply the material or product if it does not meet the requirements of the standard.  
Supply another specified material or product, or acceptable material or product of 
another approved manufacturer which does meet the standard, at no additional cost to 
the Owner. 
 

1.20.4 Where no standard is referred to, materials or workmanship shall meet requirements of 
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the applicable standards of the Canadian Standards Association, Canadian General 
Specifications Board or the Ontario Building Code. 
 

1.20.5 Where a material or product is required to conform to a standard such as CSA, ASTM, 
ULC, ULI, CGSB, OBC, etc., supply to the Consultant, on request, satisfactory evidence 
that the material or product complies with the standard specification or test requirements. 
 

1.21 EMERGENCY CONTACT 
 

1.21.1 The Contractor shall post at the site at least two names and telephone numbers for 
emergency contact. 
 

1.22 TESTING AND TIE-INS 
 

1.22.1 Obtain the Owner's permission prior to installing of any tie-ins to mechanical, fire 
protection, life safety, or electrical systems, or tests of such tie-ins. 
 

1.22.2 The Contractor shall be held fully responsible for any damages which result from tie-ins 
to such systems or any tests thereof. 
 

1.23 FIRE RATINGS 
 

1.23.1 Where specifications require a material, component or assembly to be fire rated, the fire 
rating shall be as determined or listed by one of the following testing authorities if 
approved by Authorities having jurisdiction: 
 
.1 Underwriters' Laboratories of Canada 

.2 Underwriters' Laboratories Inc. (U.S.A.) 

.3 Factory Mutual Laboratories 

.4 The National Building Code of Canada 

.5 The National Board of Fire Underwriters 

.6 Warnock Hersey International 

 
1.23.2 Where reference is made to only one testing authority, an equivalent fire rating as 

determined or listed by another of the aforementioned authorities is acceptable if 
approved by authorities having jurisdiction. 
 

1.24 DOCUMENTS 
 

1.24.1 Maintain one copy of each of the following on the job site; 
.1 Contract Drawings 

.2 Specifications 

.3 Addenda 

.4 Reviewed shop drawings 

.5 Change Orders 

.6 Test reports 

.7 Approved work schedule 

.8 Manufacturer's installation and application instructions. 
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1.25 BY LAWS AND REGULATIONS 
 

1.25.1 Comply with codes and references as indicated in General Notes on Drawings and in 
these Specifications. 
 

1.25.2 Nothing contained in the Contract Documents shall be so construed as to be in conflict 
with any law, by law or regulation of the municipal, provincial or other authorities having 
jurisdiction.  Perform work in conformity with all such laws, by laws and regulations. 
 

1.26 FAIR WAGES 
 

1.26.1 Rates of wages, hours and conditions of work of persons employed on the work shall be 
in accordance with provincial codes and as generally accepted and recognized in the 
locality. 
 

1.27 LOCAL SUPPLIERS AND TRADES 
 

1.27.1 Where appropriate the General Contractor is encouraged to use local suppliers and 
trades where possible. 
 

1.28 TRADEMARKS AND LABELS 
 

1.28.1 Trademarks and labels, including applied labels shall not be visible in the finished work.  
Remove such trademarks or labels by grinding if necessary, or paint where the particular 
material has been painted. 
 

1.28.2 The exception of this requirement shall be those essential to obtain identification of 
mechanical and electrical equipment and those required to be visible by authorities 
having jurisdiction. 
 

1.29 CLEAN UP 
 

1.29.1 Maintain the Work in a tidy condition and free from the accumulation of waste products 
and debris, other than that caused by the Owner, other Contractors or their employees. 
 

1.29.2 Clean and make good, to the Consultant's approval, surfaces soiled or otherwise 
damaged.  Pay cost of replacing fixtures or materials that cannot be satisfactorily 
cleaned. 
 

1.29.3 Remove all debris, equipment and excess material resulting from the site. 
 

1.29.4 All rubbish must be segregated for, and kept in recycling containers and removed from 
the site on a regular basis. 
 

1.29.5 Do not burn rubbish on the site. 
 

1.29.6 Do not bury rubbish or waste material on the site. 
1.29.7 Do not dispose of waste or volatile materials such as mineral spirits, oil or paint thinner 

into waterways, storm or sanitary sewers. 
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1.30 ACCESS 

 
1.30.1 Maintain, without interruption, unrestricted access to the building by the students and the 

Owner's staff so the Owner's business operations are not interfered with and no 
annoyances to customers and students occur. 
 

1.30.2 Maintain, without interruption, unrestricted circulation by the public on City Sidewalks and 
access by the public to bus stops, and waiting areas. 
 

1.30.3 Arrange for delivery of materials, products and equipment to arrive when needed, and at 
times to prevent interference with vehicular traffic on the streets, at Owner's Service 
area, and with pedestrian traffic on sidewalks.  
 

1.31 ACCESS PANELS 
 

1.31.1 Provide access panels in walls and/or ceilings, as required by codes and as directed by 
the Owner's representative to permit necessary access to equipment and/or services. 
 

1.32 SECURITY 
 

1.32.1 Comply with Owner's security requirements. 
 

1.32.2 Watch the site at all times including weekends and holidays. No compensation will be 
paid by the Owner for materials of work stolen, lost damaged, or destroyed. 
 

1.33 PUBLIC UTILITIES 
 

1.33.1 Before commencement of the Work, ensure that the area occupied by the public utilities; 
including but not limited to Electricity, Gas, Water, and Telephone, meet the correct 
requirements of the respective utility company. 
 

1.33.2 Notify the Consultant immediately in writing if the requirements of the utility companies 
are not met. 
 

1.34 EXISTING PUBLIC SERVICE LINES 
 

1.34.1 Where existing public service lines are indicated to be removed and/or relocated, do 
such work in compliance with all authorities having jurisdiction. 
 

1.34.2 Make good to the requirements of authorities having jurisdiction all soiled or damaged 
public roads, walkways, sidewalks, curbs, public utilities, hydro and telephone lines, and 
supports. 
 

1.35 NOISE CONTROL 
 

1.35.1 Comply with the requirements of Authorities having jurisdiction and noise control by laws 
to ensure noise generated by the work is not excessive and not disturbing to the Public 
and the Owner's and users of adjacent buildings. 
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1.36 TESTING AND MIX DESIGNS 
 

1.36.1 Arrange for tests as required to establish design parameters, to verify the characteristics 
or quality of products and materials, and any other tests which the Consultant may 
reasonably require.  Such tests will be paid by the Owner unless specifically stated in the 
Contract Documents to be at the Contractor's expense.  The Consultant will appoint the 
independent testing agencies or facilities which may be required to effectively carry-out 
such tests. 
 

1.36.2 Co-operate with independent testing agencies while latter are performing above tests. 
 

1.37 SCHEDULING 
 

1.37.1 Schedule segments of construction and demolition according to staging indicated on 
Drawings. 
 

1.37.2 Construction, demolition, and renovation shall be carried out with a minimum of 
disturbance to the Owner's use of the premises. 
 

1.38 IMPERIAL/INTERNATIONAL SYSTEM OF UNITS 
 

1.38.1 Where measurements are indicated in both Imperial and International System of Units 
(SI), the Imperial System of Units will apply. 
 

1.39 EXPANSION AND CONTRACTION 
 

1.39.1 Make provisions for expansion and contraction due to temperature changes, within 
components, products and assemblies and between adjacent components, products, or 
assemblies.  Provisions for expansion and contraction shall ensure no damages occur to 
and within components, products, and assemblies. 
 

1.40 AIR AND FLUID MOVEMENTS 
 

1.40.1 Make provisions in pipes, plenums, ducts and vessels containing air and fluids as is 
necessary to prevent damages due to fluid and air induced pressure, surges, and 
vibrations, to pipes, plenums, ducts and vessels, and to adjacent components, 
assemblies, and constructions to which pipes, ducts, plenums and vessels are attached 
or pass through. 
 

1.41 BUILDING VOLTAGES 
 

1.41.1 All motors with 1/2 hp or above shall be 208 volt 3 phase unless otherwise specified in 
Divisions 21 and 26. 
 

1.41.2 All motors under 1/2 hp shall be 120 volt single phase unless otherwise specified in 
Divisions 21 and 26. 
 

1.41.3 Verify available voltages to be utilized for equipment and co-ordinate with Division 21 and 
26. 
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1.42 SPIRITUOUS LIQUORS 
 

1.42.1 The Contractor shall neither permit nor allow the introduction or use of spirituous liquors 
upon or about the Works embraced in this Contract, or upon any of the grounds 
occupied by him. 
 
 

 END OF SECTION 
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PART 1 GENERAL 

 
1.1 DESCRIPTION 
 
1.1.1 This Section outlines the mandatory minimum Health and Safety protocol for all 

renovation, addition and new school construction Project where all or a portion of the 
existing school building remains occupied and in use. 

 
1.1.2 These Health and Safety protocols are mandatory minimum requirements, procedures 

and standards that the Peel District School Board insists are fully complied with by all 
parties involved with Peel School Board Projects. 

 
1.2 RELATED SECTIONS 
 
1.2.1 These specifications apply to all Divisions of this Project specification. It is the 

responsibility of the Contractor to apply these provisions wherever practical within 
specification limits to all products and services used on this Project. 

 
1.2.2 The requirements of this Section supersede those of all other specification Sections and 

Drawings. Where conflicts exist in procedures, methods or materials, they shall 
immediately be brought to the attention of the Consultant and Board Project Manager. 
Where clarification is not immediately available, the Contractor shall assume the 
specifications contained in this Section are a minimum standard and the more stringent 
specification shall apply. 

 
1.2.3 The Contractor must receive approval from Board Project Manager for any deviations 

from this specification Section. 
 
1.2.4 The General Contractor shall recognize that it is he who is the Constructor of the 

Project. The General Contractor shall also recognize that he is solely responsible for site 
safety at the Place of the Work and compliance with the requirements of this Section 
does not limit or remove his total responsibility for site safety as Contractor of the 
Project. 

 
1.3 REFERENCES 
 
1.3.1 Applicable related regulations, standards and laws related to safety include but are not 

limited to: 
  

.1 Canada Labour Code, Part 2, Canada Occupational Safety and Health 
Regulations. 

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

.1 Material Safety Data Sheets (MSDS). 
 

.3 Province of Ontario 
.1 Occupational Health and Safety Act and Regulations for Construction 

Projects, R.S.O. [1990 june 2002] 
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1.4 COMPLIANCE SPECIFICATION 
 
1.4.1 Notwithstanding the requirements of this Section, the Contractor must comply with all 

applicable health, safety and environmental regulations and statues. 
 
1.5 BEYOND COMPLIANCE SPECIFICATION 
 
1.5.1 These specifications apply in addition to all applicable health, safety and environmental 

compliance regulations. They are incorporated here to reflect the Board’s intention to 
develop a specification which provides the safest practical procedures and policies for 
construction project sites that are occupied and in use by staff, students, and visitors 
during the execution of the Construction Contract. 

 
1.5.2 Beyond compliance specifications recognize that performance well beyond the minimum 

regulatory standard is often desirable, possible and affordable, often with no cost or low 
cost options. It also recognizes that application methods or protocols may be as 
important as the material specified. Therefore, these specifications cover both material 
and methods. 

 
1.5.3 These provisions apply to both indoor and outdoor applications equally. 
 

PART 2 – EXECUTION AND COMPLIANCE REQUIREMENTS 

 
2.1  APPLICATION OF COMPLIANCE REQUIREMENTS 
 
2.1.1 The articles setout herein are to be applied together as a set of related policies and 

procedures to achive a comprehensive Health and Safety working protocol. 
 
2.1.2 The Contractor shall execute all of the procedures and meet all of the requirements set 

out herein and apply these protocols from the outset of the Construction Phase.  
 
2.1.3 These procedures or requirements are to be maintained for the duration of the 

Construction Phase. The Contractor shall not discontinue any of the individual 
procedures or requirements without the prior approval of the Board Project Manager. 

 
2.2 SITE SUPERVISOR (SITE SUPERINTENDENT) 
 
2.2.1 A full-time Site Supervisor (Site Superintendent) is required for each site at any site, 

regardless of the number of active workers on site. 
 
2.2.2 Site Superintendent shall have as a minimum: 

 
.1 Recent, previous experience with renovation or addition projects involving 

occupied buildings including (but not limited to) school construction, sites with 
students, tenants, employees, retail customers, pedestrian and vehicular traffic. 

 
.2 Successful completion of a multi-session Supervisor’s training course conducted 

by a recognized Construction Association in Ontario. 
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2.2.3 Site Superintendent must carry a cell phone at all times during construction with the 
ability to be reached directly during all work hours and the ability to have voicemail 
recorded during all non-work hours including weekends and holidays. 

 
2.2.4 Site Superintendent must have means of live phone or walkie-talkie communication with 

the site Flagman during all work hours. 
 
2.2.5 Site Superintendent shall not be changed throughout projects unless confirmed and 

approved by the Board Project Manager. 
 
2.3 ONTARIO OCCUPATION HEALTH & SAFETY ACT AND REGULATIONS FOR 

CONSTRUCTION PROJECTS 
 
2.3.1 General Contractor to comply with the Ontario Occupational Health & Safety Act and 

Regulations for Construction Projects, latest edition – including all amendments. 
2.3.2 Beyond compliance in item .1 above, regardless of the number of labourers active on 

the Project, the General Contractor shall form a contractor’s Health and Safety 
Committee at the outset of construction. This Committee shall then follow the standard 
requirements for such a Committee as set out in the Occupational Health & Safety Act 
and Regulations for Construction Projects. 

 
2.4 ON-SITE COMMUNICATIONS 
 
2.4.1 At the outset of the project the General Contractors shall provide to the Board Project 

Manager all relevant contract information for the Site Superintendent, GC Project 
Manager and key sub-contractors including names and cell phone numbers. 

 
2.4.2 The General Contractor shall provide at least one ‘emergency contact” telephone 

number at which the Contractor’ representative can be reached directly during all work 
hours and have the ability to have voicemail recorded during all non-work hours 
including weekends and holidays. As outlined below, this may be designated to the Site 
Superintendent’s cell phone number. 

 
2.4.3 Regardless of compliance method for the emergency contact telephone number stated 

above, Site Superintendent must carry a cell phone at all times during construction with 
the ability to be reached directly during  all work hours and the ability to have voicemail 
recorded during all non-work hours including weekends and holidays. 

 
2.4.4 Site Superintendent must have means of live phone or walkie-talkie communication with 

the site Flagman during all work hours. 
 
2.4.5 The Contractor is to ensure that the Board Project Manager is immediately apprised of 

any safety issues as each arise and related request and/or resolution. The Board 
Project Manager is responsible for any decisions that have an effect on the contract 
execution. 

 
2.4.6 Notwithstanding the reporting to the Project Manager noted above the Site 

Superintendent shall liaise with school principal or designated on all safety related 
matters as required on a daily basis. 



PEEL District School Board SECTION 01 14 00 

Alteration and Renovation     SITE SAFETY PROTOCOL FOR OCCUPIED BUILDINGS 

PROJECT 2190654 APRIL 2021 PAGE 01 00 50-4 

 
2.4.7 In the event of a safety issue requiring contractual clarification or action (i.e. Change 

Notice, etc.), the contractor shall ensure that, where applicable, the action is followed up 
with appropriate documentation. 

 
2.5 ON-SITE FLAGMAN 
 
2.5.1 A designated Flagman is required at all vehicular construction entrances, during all 

black out period. 
 
2.5.2 In the event there is more than one entrance to the hoarded/fenced construction area, 

there must be a separate Flagman for each entrance. 
 

2.5.3 Flagman may not be same person as Site Superintendent or other construction worker. 
 
2.5.4 Flagman shall not be changed throughout the Project unless confirmed and approved by 

the Board Project Manager.  
 
2.5.5 Flagman must have means of phone communications with Site Superintendent (phone 

or walkie-talkie). 
 
2.5.6 The Flagman shall not be designated for any other duties than to act as a Flagman for 

safety purposes as described herein. 
 

2.5.7 The Flagman shall meet and escort any construction traffic from the site entrance into 
and out of the hoarded/fenced construction area (including through open site areas until 
entrances to hoarding). 

 
2.5.8 The Flagman shall only open hoarded areas when construction traffic moves through 

and immediately re-close gates. 
 
2.5.9 The Flagman shall control construction parking at the school site (including vehicles 

parking or traveling in unauthorized areas). 
 
2.5.10 The location of the Flagman shall be set to ensure the safe guarding of staff, student, 

and pedestrian traffic. 
 
2.5.11 If not designated on the Contract Documents, the location of the Flagman shall be 

confirmed with the Board Project Manager and Consultant at the outset of the project 
and before the replacement of hoarding and fencing. 

 
2.5.12 Where the Contractor deems it necessary, in order for the Flagman to carry out the 

required duties, the cost of a temporary shelter shall be included in the Tender Price. 
 
2.5.13 The Flagman shall be properly attired to carry out his duties, including the use of safety 

equipment(e.g. wear reflective vest, have appropriate traffic hand-held “Stop” sign and 
have a visible identification tag). 

 
2.6 SITE SAFETY SIGNAGE 
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2.6.1 Standardized Safety Signage is required at all construction entrances. Refer to detail 

drawings for types and requirements. 
 
2.6.2 If not designated on the Contract Documents, the location of the Safety Signage shall 

be confirmed with the Board Project Manager and Consultant at the outset of the Project 
and before the placement of hoarding and fencing. 

 
2.6.3 Safety Signage is to be posted at all street entrances to school site and at each 

entrance to hoarded/ fenced construction area. 
 
2.6.4 Total surface area of signage is to avoid exceeding municipal standards that would 

require a separate signage permit. 
 
2.6.5 Access signage texts shall include cell phone contact number for Site Superintendent. 
 
2.6.6 Signage posted at gates shall state restrictions on hours of entry and egress as 

described in the Contract Document and under no circumstances shall construction 
traffic be allowed within 30 minutes prior to school start, during recess, lunch break, 30 
minutes after dismissal periods. 

 
2.7 ACCESS / EGRESS CONTROLS 
 
2.7.1 At the outset of the Contract, the General Contractor shall advise all suppliers and 

subcontractors of the protocols listed herein and of the requirement to contact the Site 
Superintendent by Cell phone prior to entering the site. 

 
2.7.2 The drivers of all construction vehicles entering the site, including delivery vehicle 

drivers, are to contact Site Superintendent by cell phone prior to entering site; the Site 
Superintendent shall, in turn, give notice to the Flagman to be aware of the traffic and 
authorize the Flagman to allow entry of that vehicle. 

 
2.7.3 Vehicular Gates are only for entry and exit of for construction purposes such as 

construction personnel, Authorities performing inspections, Board representative, 
delivery personnel, and disposal pick up and ONLY under escort by the Flagman. As 
such vehicular gates much remain closed and locked at all times and only opened for 
access/egress under escort by the Flagman then closed and locked again. 

 
2.7.4 Gates are to be lockable swing gates for vehicles and man gates at all access points to 

be hoarded/fenced construction area. 
 
2.8 CONTRACTOR PARKING 
 
2.8.1 Contractor parking shall be restricted to hoarded areas or designated parking areas only 

where pre-approved by Board Project Manager and Principal. 
 
2.8.2 Contractor parking is restricted from all off-site street areas that interfere with the site 

specific parent drop-off and parking areas. 
2.9 REQUIRED PRECONSTRUCTION MEETINGS 
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2.9.1 Meeting 1: Contractor shall receive approval from the Architect and the Board Project 

Manager for parking, vehicular movements, access/egress strategies at a Pre-
construction meeting taking place in advance of mobilizing on site. 

 
2.9.2 Meeting 2: Once hoarding and fencing is erected BEFORE site construction is fully 

active and vehicles or equipment is mobilized on site, an initial site meeting shall take 
place at which time the layout of trailers and staging, deliveries, storage of materials, 
parking areas and vehicular movement to be reviewed and approved by the Board 
Project Manager. 

 
2.9.3 See article 2.12- ‘Site Meetings’ following. 
 
2.10 CONSTRUCTION FENCING AND HOARDING 
 
2.10.1 Construction hoarding requirements shall be a site based decision to be determined by 

the Architect and Board Project Manager at the design stage and shown on the Contract 
Documents. 

 
2.10.2 No fencing or hoarding shall be less than a continuous 1800mm high. 
 
2.10.3 In portions of the site where chain link is approved, it shall be continuous 1800mm high 

chain link fencing, wire-tied staked iron ‘tees’ at 1800mm on centre – OR – leased, 
modular ‘quick fencing’ if staked down and wire tied together. 

 
2.10.4 All fenced and hoarded areas to be gated with lockable vehicular and man gates- 

minimum construction to be steel rail and chain link construction. 
 
2.10.5 Plastic snow fencing is NOT permitted. 
 
2.10.6 All hoarding and fencing shall be maintained in a stable condition, for the duration of 

construction period as part of the base contract price and to include Superintendent’s 
inspection at the beginning and end of each work day. 

 
2.10.7 All Fire Routes to be outside all fenced and hoarded areas and maintained clear at all 

times. 
 
2.10.8 ‘Covered Way’ protection shall be provided when accesses or pathway are proximity to 

construction, in accordance with Ministry of Labour Occupational Health & Safety Act 
Regulations. 

 
2.11 PEEL DISTRICT SCHOOL BOARD HEALTH, WELLNESS & SAFETY DEPARTMENT 

REPRESENTATIVE 
 
2.11.1 A representative of the Board’s Health, Wellness & Safety Dept, (‘Environment, Health 

and Safety Officer’) may visit site at any time throughout the duration of the Contract to 
review the site, as it relates to the safety of the occupied areas of the site. Such sites 
review shall neither constitute an inspection or approval for the Contractor. 
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2.11.2 Concerns or issues identified by the representative from the Boards Health, Wellness & 
Safety Dept. shall be communicated through the Board Project Manager and the school 
Principal for corrective action. 

 
2.11.3 Contractor shall ensure full access to all site areas, at all times, for the Board’s Health, 

Wellness & Safety Department Representative. 
 
2.12 SITE MEETINGS  
 
2.12.1 Initial site meeting to take place after erecting fencing and hoarding but prior to the 

mobilization of any vehicles, equipment or start of Work. 
 
2.12.2 Contractor shall ensure that the Board Project Manager, School Principal and a 

representative of the Board’s Health, Wellness & Safety Department and the School 
Principal attend the initial site meeting. 

 
2.12.3 The initial meeting shall review and approve a standardized agenda for all site meetings 

and thorough review of the Site Safety Protocol. 
 
2.12.4 The standardized agenda shall include a Checklist and Report of Health and Safety 

items at the beginning of the agenda. This Checklist shall be included and each item 
reviewed at all site meetings for the duration of the project. 

 
2.12.5 The Checklist of Site Safety items shall include but not limited to: 
 

2.12.5.1 Contractor’s report of site safety record and report of recent site activities, 
precautions or actions. 

2.12.5.2        Review any visits to the site and actions required by Ministry of Labour 
or Board Health, Wellness & Safety representatives or other Authorities 
Having Jurisdiction. 

2.12.5.3       Contractor’s Health & Safety policy manual posted in site trailer. 
2.12.5.4       Copy of Ministry of Labour Occupational Health & Safety Act and 

Regulations for Construction Projects in site trailer. 
2.12.5.5       Name of General Contractor H&S representative. 
2.12.5.6       Continuing compliance with Safety Signage. 
2.12.5.7       Hoarding and fencing layout and condition. 
2.12.5.8       Access and egress measures and any breaches of requirements. 
2.12.5.9       Confirmation of communications link between Site Superintendent & 

Flagman. 
2.12.5.10 Work that may produce any noxious odours and the containment measures, 

(i.e.: schedule, type, approvals required therefore). 
2.12.5.11 Copies of Material Safety Data sheets in site trailer. 
2.12.5.12 Complete meeting minutes including details of Safety Checklist shall be 

copied to Architect, Board Project Manager and Principal. 
 

2.12.6 Contractor to produce record of written Memorandum to all sub trades and suppliers 
detailing but not limited to: hours of delivery; site access procedures and restrictions; 
use of existing facilities. 
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2.12.7 Contractor to prepare detailed and accurate written record of all meetings to be kept and 
issued to all parties. 

 
2.13 CONTRACTOR’S HEALTH AND SAFETY COMMITTEE MEETINGS 
 
2.13.1 As required in item 2.1.2, the Contractor shall form a Health and Safety Committee, hold 

meetings and record minutes of meetings for the duration of the Contract. 
 
2.13.2 Contractor to maintain a copy of Health and Safety Committee minutes on site for 

review by Ministry of Labour or Board representative(s). 
 
 
 END OF SECTION 
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1 GENERAL 
 

1.1 Pre-Construction Meeting 
 
1.1.1 Attend a pre-construction meeting, upon notification at location of Owner’s choice, 

along with authoritative representatives of key subcontractors, project 
superintendent, inspection and testing company representatives, and the consultants. 

 
1.1.2 Purpose of meeting is as follows: 
 
 .1 Review project communications procedures. 
 
 .2 Review Contract administration requirements including submittals, payment and 

change 
order procedures. 

 
 .3 Identify all critical points on Construction Schedule for positive action. 
 
 .4 Review Consultant’s inspection requirements. 
 
 .5 Review any points which require clarification. 
 

1.2 Site Meetings 
 
1.2.1 Hold regular site meetings at minimum every two weeks.  Ensure that persons, whose 

presence is required, are present and that relative information is available to allow 
meetings to be conducted efficiently.  The Consultant will attend these meetings.  The 
Owner may also choose to attend these meetings, at his discretion. 

  
1.2.2 Schedule additional meetings, if required, especially to accommodate schedule 

requirements. 
  
1.2.3 Prepare an agenda for each meeting and distribute a copy to all required participants prior to 

the meeting. 
 
1.2.4 Record minutes of each meeting and promptly distribute copies to be received by all 

participants not later than seven days after meeting has been held. 
 

1.3 Supervision 
 
1.3.1 Employ an experienced and qualified superintendent for the project who shall devote his 

time exclusively to the work of this Contract and who shall be in complete charge of the 
work from commencement to completion.  A working foreman will not be acceptable.  
The superintendent shall not be changed after commencement of work without the 
Consultant’s approval.  The Superintendent shall possess a C.C.S. and/or Gold Seal 
Certificate designation and be acceptable to the Owner. 

 
1.3.2 Supervise, direct, manage and control the work of all forces carrying out the work, 

including subcontractors and suppliers.  Carry out daily inspections to ensure compliance 
with the working drawings and detailed specifications and the maintenance of quality 
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standards.  Ensure that the inspection staff includes personnel competent in supervising 
the mechanical and electrical trades. 

 

1.4 Progress Record 
 
1.4.1 The Contractor shall maintain on site, permanent written record of progress of work.  

Record shall be open to inspection by Owner at all times and copy shall be furnished to 
Consultants upon the Consultant’s request. 

 
1.4.2 This record shall show weather conditions, dates of commencement, progress and 

completion of various trades and items of work.  Particulars pertaining to erection and 
removal of forms, pouring of concrete, installation of roofing and other critical or major 
components as well as number of employees of various trades and type and quantity of 
equipment employed daily, shall be noted. 

 
1.4.3 Display a copy of the construction schedule in the site office from start of construction to 

completion. Superimpose actual progress of work on schedule at least once each week. 
 

1.5 As-Built Drawings 
 
1.5.1 Maintain an accurate set of As-Built Drawings showing progress of the work and all 

changes, revisions and additions to the work and deviations from the Contract 
Documents in red ink. 

 
1.5.2 Include accurate location, depth, position, size and type of concealed and underground 

services, both inside and outside shall be as part of these As-Built Drawings. 
 
1.5.3 As-Built Drawings shall be available for review at each site meeting by the Consultant. 
 

1.6 Documents on Site 
 
1.6.1 The Contractor’s field office shall at all times contain a complete set of Contract 

Documents (Schematic Drawings and Performance Specifications) with all addenda, site 
instructions, change orders, reviewed shop drawings and samples, colour schedule, 
paint materials schedules, hardware list, progress reports and meeting minutes. 

 
1.6.2 The Contractor’s field office shall at all times contain a complete set of all construction 

documents, as issued for building permit and bearing the stamp of the appropriate 
municipal authority. 

 
 

END OF SECTION 
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1 GENERAL 
 

1.1 General Instructions  
 
1.1.1 Unless specified otherwise, make all submissions to the Consultant at his office, with 

additional submissions made as directed by the Consultant to other parties involved in 
the construction. 

 
1.1.2 Make all submissions required by the Contract Documents with reasonable promptness 

and in orderly sequence so as to cause no delay in the work. 
 

1.2 Project Schedule 
 
1.2.1 The Contractor shall submit a detailed Project Schedule in Gantt Format to the Owner for 

review. The Contractor shall make all changes to the schedule requested by the Owner. 
 
1.2.2 Provide schedule updates on a monthly basis for duration of Contract. 
 

1.3 Cash Flow Chart and Contract Breakdown 
 
1.3.1 The Contractor shall submit an estimated cash flow chart broken down on a monthly 

basis.  Cash flow chart shall indicate anticipated Contractor’s estimated monthly progress 
billings from commencement of work until completion. 

 
1.3.2 The Contractor shall update cash flow chart whenever changes occur to scheduling. 

  
 

1.4 Mock-ups 
 
1.4.1 Where required by the Performance Specifications, construct mock ups of the work in a 

location approved by the Consultant. 
 
1.4.2 Construct mock-ups from the specified materials and assemblies for the review of the 

Consultant. 
 
1.4.3 Make any revisions required by the Consultant. 
 
1.4.4 Mock-ups reviewed and approved by the Consultant shall become the standard against 

which installed work will be evaluated. 
 
1.4.5 Mock-ups, on the approval of the Consultant, may be incorporated into the finished work. 
 
1.4.6 Do not proceed with the Work until the associated mock up has been approved. 
 

1.5 Samples 
 
1.5.1 Submit 2 sample boards of all finishes to be used.  The Owner and Consultant will review 
 samples. 
 
1.5.2 Submit samples with identifying labels bearing material or component description, 



PEEL District School Board SECTION 01 33 00 

Alteration and Renovation SUBMITTALS 

PROJECT 2190654 APRIL 2021 PAGE 01 33 00-2 

manufacturer’s name and brand name, project name, location in which material or 
component is to be used, and date. 

 
1.5.3 No work requiring a sample submission shall be commenced until the submission has 

received Consultant’s final review. 
 
1.5.4 Within the project schedule allow ten (10) working days for the review and approval of 

samples by the Owner and the Consultant. 
 

1.6 Maintenance and Operating Manuals 
 
1.6.1 Submit in accordance with Section 017800 Contract Closeout. 
 

1.7 Replacement Material 
 
1.7.1 Supply replacement material at completion of the project for the following products: 
 
 Paint - one full liter can of each colour 
 
1.7.2 Turn over all material to the Owner and obtain a signed receipt for same. 
  

1.8 Schedule of Submittals 
 
1.8.1 Submit detailed schedule of submittals for shop drawings, samples, list of materials for 

review by the Consultant. 
 

1.8.2 Indicate the date of submission and time limit for review of each item. 
 

1.8.3 Schedule submissions to allow adequate time for review and resubmission if necessary. 
 

1.9 Shop Drawings 
 
1.9.1 Submit shop drawings based on metric measurements: 3 prints for architectural shop 

drawings and 4 prints each for structural, electrical and mechanical shop drawings. 
 

1.9.2 No work requiring shop drawing submission shall commence until final review has been 
obtained from the Consultant. 
 

1.9.3 Review of shop drawings by the Owner and Consultant does not relieve the Contractor of 
this responsibility for detail design inherent in the shop drawing. The Contractor is 
responsible for all dimensions and coordination pertinent to the fabrication and/or 
construction and installation techniques and coordination of work of all sub-trades.  

 
 

END OF SECTION 
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1 GENERAL 
 

1.1 General Instructions  
 
1.1.1 The Contractor shall retain and the Owner shall pay independent inspection companies 

who shall inspect and test site conditions, procedures and materials. 
 

1.2 Duties and Authorities of Testing Agency 
 
1.2.1 The Consultant shall prepare terms of reference for each testing agency.  These terms of 

reference shall be submitted to the Contractor for review. 
 

1.2.2 Testing agency is expected to do the following: 
 

.1 Act on a professional and unprejudiced basis and carry out inspection and testing 
functions to establish compliance with requirements of Contract Documents, 
Working Drawings and Detailed Specifications. 

 

.2 Check work as it progresses and prepare reports stating results of tests and 
conditions of work and state in each report whether specimens tested conform to 
requirements of Contract Documents, Working Drawings and Detailed 
Specifications, specifically noting deviations. 

 

.3 Distribute reports as follows: 
 

  .1 Owner  - 1 copy 
  .2 Consultant  - 2 copies 
  .3 Building Department  - 1 copy 
  .4 Contractor  - 1 copy 
  .5 Sub-consultants (where applicable) - 1 copy    
   
1.2.3 Testing agency is not authorized to amend or release any requirements of Contract 

Documents, Working Drawings nor Detailed Specifications, nor to approve or accept any 
portion of work. 

 

1.3 Contractor’s Responsibilities 
 
1.3.1 The Contractor shall do the following: 
 

.1 Notify testing agency minimum 48 hours in advance of operations to allow for 
assignment of personnel and scheduling of tests without causing delay in work. 

 .2 Provide testing agency with access to work at all times. 
 .3 Supply material samples for testing. 
 .4 Supply casual labor and other incidental services required by testing agency. 
 .5 Provide facilities for site storage of samples. 
 
1.3.2 When initial inspection and testing indicates non-compliance with Contract Documents, 

Working Drawings or Detailed Specifications any subsequent re-inspection and re-
testing occasioned by non-compliance shall be performed by same testing agency and 
cost thereof borne by the subcontractor. 

 
 

END OF SECTION 
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PART 1 - GENERAL 
 
1.1 ABBREVIATIONS OF SPECIFYING AUTHORITIES 
 
1.1.1 The following abbreviations used in the Contract Documents, shall have the meanings 

listed and the applicable standards shall apply.  
 

AA  Aluminum Association (USA) 
AAMA  American Architectural Manufacturers Association 
AASHTO American Association of State Highway and Transportation Officials 
ACI  American Concrete Institute 
AISC  American Institute of Steel Construction 
AISI  American Iron and Steel Institute 
ANSI  American National Standards Institute 
APEG BC Guidelines for Structural Engineering Services for Building Projects 
ASHRAE American Society of Heating, Refrigeration and Air-Conditioning 

Engineers, Inc. 
ASTM  American Society for Testing and Materials 
AWMAC Architectural Woodwork Manufacturer's Association of Canada Materials 
AWI  Architectural Woodwork Institute 
 
BCLMA  British Columbia Lumber Manufacturer's Association 
BHMA  Builders Hardware Manufacturers Association 
 
CAN  Canadian Standards Association 
CCA  Canadian Construction Association 
CCDC  Canadian Construction Documents Committee 
CEC  Canadian Electrical Code (published by CSA) 
CEMA  Canadian Electrical Manufacturers' Association 
CGSB  Canadian General Standards Board 
CISC  Canadian Institute of Steel Construction 
CLA  Canadian Lumberman's Association 
COFI  Council of Forest Industries of British Colombia 
CPCA  Canadian Painting Contractors' Association 
CPCI  Canadian Prestressed Concrete Institute 
CPMA  Canadian Paint Manufacturers Association 
CRCA  Canadian Roofing Contractor's Association 
CSA  Canadian Standards Association 
CSC  Construction Specifications Canada 
CSDFMA Canadian Steel Door and Frame Manufacturers' Association 
CSI  Construction Specifications Institute (USA) 
CSSBI  Canadian Sheet Steel Building Institute 
 
FM  Factory Mutual 
  
ISO  International Organization for Standardization 
 
LEED  Leadership in Energy and Environmental Design 
 
MFMA  Maple Flooring Manufacturers Association (USA) 
MCCR  Ministry of Consumer and Commercial Relations 
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MSDS  Material Safety Data Sheet 
MTC  Ministry of Transportation and Communications (Ontario) 
 
NAAMM National Association of Architectural Metal Manufacturers 
NBC  National Building Code of Canada 
NBFU  National Board of Fire Underwriters (USA) 
NEMA  National Electrical Manufacturers Association 
NFPA  National Fire Prevention Bureau 
NHLA  National Hardwood Lumber Association (USA) 
NLGA  National Lumber Grades Authority 
NRC  National Research Council 
NSC  National Standards of Canada 
 
OAA  Ontario Association of Architects 
OBC  Ontario Building Code 
OGCA  Ontario General Contractors Association 
OHSA  Occupational Health and Safety Act 
OIRCA  Ontario Industrial Roofing Contractor's Association 
OFM  Ontario Fire Marshal 
OPSS  Ontario Provincial Standard Specifications 
 
PEI  Porcelain Enamel Institute (USA) 
 
RAIC  Royal Architectural Institute of Canada 
 
SCAQMD South Coast Air Quality Management District 
SSPC  Steel Structures Painting Council 
 
TTMAC  Terrazzo, Tile and Marble Association of Canada 
 
ULC  Underwriters Laboratories of Canada 
UL or ULI Underwriters Laboratories Incorporated 
USSL  United States Sports Surfacing Laboratories (USA) 
 
WCB  Workers' Compensation Board 
WDMA  Window and Door Manufacturers Association 
WHMIS  Workplace Hazardous Materials Information System 

 
 
 
 
 

END OF SECTION 
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1 TEMPORARY OFFICES 
 
1.1 Provide an adequate site office for own use with space for the use of the Consultant.  

The office space for the Consultant shall have a separate bench or table for drawings 
and a drawer beneath the bench. 

 
2 TEMPORARY SERVICES 
 
2.1 Power, light, water and heat are available on the site. Make arrangements with the 

Owner for use of these services. 
 
2.2 Be responsible for the distribution of temporary power during construction.  Exposed 

extension cords are not permitted outside the work areas. 
 
2.3 Provide an adequate pure fresh water supply for the use of all Sections.  Run supply pipe 

or pipes from the nearest available sources and maintain in good condition until the 
permanent system is installed and ready for use. 

 
2.4 Provide temporary lighting to requirements of authorities having jurisdiction and at a level 

for the proper execution of the Work. 
 
2.5 Provide and maintain sanitary temporary toilets of a chemical type for the use of the 

workmen engaged in the work in compliance with local by-laws. 
 
2.6 Provide a temporary telephone and fax machine on the site for own use and that of the 

Consultant.  All long distance charges shall be paid for by the party making the call. 
 
3 REMOVALS 
 
3.1 Provide temporary and/or permanent supports and bracing as indicated, before 

demolition of walls, floors, roofs or other structural members that would endanger portion 
of building to remain. 

 
3.2 Provide temporary and/or permanent mechanical and electrical service as indicated, to 

maintain Owner's operation without interruption, before cutting, relocating or removal of 
existing services. 

 
4 HANDLING AND STORAGE 
 
4.1 Handle and store materials and products on the job in such a manner that no damage 

shall be done to the material and products, the structure, the site and surrounding 
property.  Construct and maintain such service roads as may be necessary to provide at 
all times safe, convenient and adequate access for materials, products and other 
supplies. 

 
4.2 Confine operations of the work of this Contract to limits indicated on Drawings. 
 
4.3 Allocate an area of the site for the storage of materials and products brought to the job by 

all Sections.  Keep the storage area tidy at all times.  Do not use other areas of the site 
for storage. 
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4.4 Lobbies, corridors, and washrooms shall be kept clean of construction materials at all 

times. 
 
4.5 The building shall be properly closed and locked at nights, Sundays, holidays and other 

occasions when the work is not in progress. 
 
4.6 Protect materials and products from damage during handling, storage and installation. 
 
4.7 Store materials in dry weather-tight, lockable enclosures. 
 
4.8 Store cementitious and clay products clear of the earth or concrete floors and away from 

walls. 
 
4.9 Keep sand dry and clean and store on tight, wooden platforms, and covered with 

tarpaulins during inclement weather, if exposed to same. 
 
4.10 Protect metals against damage, dirt or dampness. 
 
4.11 Store packaged or bundled products in original and undamaged condition with 

manufacturer's seals and labels intact. 
 
4.12 Provide flat, solid support for all sheet products during storage. 
 
4.13 Store and mix paints in a room assigned for this purpose.  Keep room under lock and 

key.  Remove oily rags and any other combustible materials every night.  Take every 
precaution to prevent spontaneous combustion. 

 
4.14 Make good or replace damaged materials to the satisfaction of the Consultant. 
 
 
5 LIMITS OF THE SITE 
 
5.1 Confine materials, products, equipment and temporary structures within the limits of the 

site as shown on the Drawings. 
 
6 PLANT AND MACHINERY 
 
6.1 Provide formwork, scaffolding, ladders, cranes, derricks, tackle, gangways, planks, fans, 

screens, gantries, tarpaulins, tools and machinery for the proper execution of the Work. 
 
7 ACCESS/DELIVERIES AND TRAFFIC CONTROL 
 
8.1 Also refer to Section 01 00 50 – Site Safety Protocol for Occupied Building. 
 
8.2 Arrange for delivery of materials, products and equipment to arrive when needed and at 

times to prevent interfering with vehicular traffic on the streets and pedestrian traffic on 
sidewalks. 
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8.3 Provide Access roads as may be necessary to provide safe and adequate access for 
materials, products and other supplies.  Provide and maintain access sidewalks, 
roadways, and similar facilities as may be required for access to the Work.  Do not block 
public roads, or impede traffic or danger safety of the students during work of this Project 
and to temporary block traffic then provide flag person to direct traffic acceptable to 
Ministry of Labour Standard.  Remove accumulations of ice and snow from areas 
providing access to Site.  Ensure that access is available for emergency vehicles.  
Comply with fire plan for vehicular traffic.  Bridge excavations with construction and steel 
cover plate to safely support any load that could be imposed and provide personnel to 
assist in deliveries to building(s) as required. 

 
8.4 Access to the site shall be as established by the Owner at the commencement of the 

Work. 
 
8.5 Delivery of materials, removal of refuse, and disruption to vehicular traffic shall be 

restricted to occur before 7:00 am or after 4:00 pm. No such delivery or disruptions shall 
occur between 7:00 am and 4:00 pm. 

 
8 HOURS OF WORK 
 
8.1 Normal working hours shall be 8:00 am to 5:00 pm Monday through Friday, except 

holidays. Special permission shall be obtained from the Owner to change to a different 
time schedule during school year. 

 
8.2 All core drilling required for electrical, telephone or mechanical installations is restricted 

to off normal hours; prior to 8:00 am and after 5:00 pm, and to be approved by Owner. 
 
9 TEMPORARY FIRE PROTECTION 
 
9.1 Operable fire extinguishers shall be provided by the Contractor, and shall be kept within 

the work areas throughout the construction period. Extinguishers shall be sufficient in 
number and of suitable types to combat potential fires in the work area. 

 
10 SYSTEM SHUT DOWNS 
 
10.1 Requests for any system shutdowns will be processed a week in advance.  
 
11 GARBAGE REMOVAL 
 
11.1 The Contractor shall ensure that all his subcontractors, including telephone company, 

remove all garbage and debris from the Work on a daily basis.  Should it be necessary 
for the Owner to remove Contractor's garbage or debris due to inaction by the 
Contractor, the Contractor shall be invoiced for the cost thereof.  Temporary storage of 
garbage or debris outside the Work areas is not permitted. 

 
11.2 Corridors, lobbies, and other common areas are to be kept clear of any residual debris.   
 
11.3 Garbage of a flammable nature (e.g., paper) shall not be allowed to accumulate, but shall 

be removed from the site as quickly as possible. 
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12 TRANSPORTING MATERIALS ON STREETS 
 
12.1 The Contractor shall, if so directed by the Consultant or the City Engineer, provide "tight 

trucks", approved by the Engineer, to haul soft or wet material over streets, in order to 
prevent litter on the streets. In all cases where any materials are dropped from the trucks 
of the Contractor, he shall clean up same as often as directed and also keep all 
sidewalks clean and free from dirt and mud. 

12.2 If the Contractor refuses or neglects to clean up said litter when order to do so by the 
Consultant or Engineer, the Owner will have the necessary cleaning and the cost of 
same will be deducted from monies due to the Contractor. 

 
12.3 All construction and demolition materials shall be transported in accordance with the City 

requirements and by-laws, including all amendments. 
 
13 PARKING 
 
13.1 All parking by the Contractor is his responsibility. The Owner makes no representation 

that parking will be available. Under no circumstances shall vehicles impede or block 
access to the existing building. 

  
14 HOISTS AND LIFTING FACILITIES 
 
14.1 Install and operate an adequate number of elevators or hoists which shall be available 

for use by all trades and subcontractors. Hoists or elevators shall be properly positioned 
so as not to interfere with the construction, and if located outside the building, the exterior 
walls shall be protected against damage. 

 
15 DUST NUISANCE 
 
15.1 Prevent nuisance to adjacent properties near the work from dust, by taking appropriate 

anti-dust measures at such times as found necessary, and in response to complaints of 
dust received from the public. 

 
16 SNOW AND ICE 
 
16.1 Remove all accumulations of ice and snow from the property and sidewalks and access 

to the property. Ensure that access is provided at all times for all emergency vehicles. 
 
17 REMOVAL OF TEMPORARY FACILITIES 
 
17.1 Remove temporary facilities from the site when directed by the Consultant. 
   
 
  
 
 END OF SECTION 
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1 GENERAL 
 

1.1 Product Quality 
 
1.1.1 Products supplied for work shall be new and as far as possible and unless otherwise 

specified, of Canadian manufacture. 
 

1.2 Standards 
 
1.2.1 The work of each trade shall be carried out by skilled, experienced personnel who have 

been certified to carry out the work by various trade associations and in accordance with 
the Apprenticeship and Trades Qualifications Act and applicable regulations. 

 
1.2.2 Where reference is made to specification standards produced by various organisations, 

conform to the latest edition of the standards specified as amended and revised to the 
date of the Contract. 

 
1.2.3 Each subcontractor must possess and be familiar with the specified standards which 

affect their work. 
 
1.2.4 Generally, materials and workmanship shall meet or exceed the requirements of 

CAN/CSA, ASTM, CGSB, CAN/UL and manufacturer’s printed instructions. 
 
1.2.5 Where required, conform to the requirements of LEED® Certification. 
 

1.3 Substitutions 
 
1.3.1 The Contractor shall base his Tender Price upon the Tender Documents.   
 
1.3.2 Prior to the Close of Tenders, the Owner and the Consultant may consider requests for 

substitutions from that specified in the Tender Documents, providing the requests are 
submitted in writing describing such substitutions in full detail, the type of material, 
equipment or method and reasons for deviating from the Tender Documents.  In addition, 
submit any increase or decrease in price of any substitution. 

 
1.3.3 In making a request for a substitution, confirm in writing that: 
 
 .1 The Contractor has investigated the proposed product and method and 

determined it to 
be equal or superior in all respects to that specified. 

 
 .2 The same guarantee is given for the proposed substitution as for the product and 

method originally specified. 
 
 .3 The installation of the proposed substitution will be coordinated into the Work, 

and such changes in the Work will be made as required to accept the 
substitution and to ensure the Work is complete in all respects.  The cost of 
changes in the Work necessary to incorporate a proposed substitution is to 
be included in any proposed increase or decrease to the Contract Price 
associated with the proposed substitution. 



PEEL District School Board SECTION 01 60 00 

Alteration and Renovation   PRODUCTS AND WORKMANSHIP 

PROJECT 2190654 APRIL 2021 PAGE 01 60 00-2 

 .4 Do not substitute materials, equipment or methods unless such substitutions 
have been specifically approved in writing prior to the close of tenders by the 
Consultant. 

 
 .5 The Owner reserves the right to accept or reject, at its sole discretion, any 

proposed substitution. 
 

1.4 Workmanship 
 
1.4.1 All work shall be carried out in accordance with the best trade practice, by mechanics 

skilled in the type of work concerned. 
 
1.4.2 Products, materials, systems and equipment shall be applied, installed, connected, 

erected, used, cleaned and conditioned in accordance with the applicable manufacturer’s 
printed directions. 

 
1.4.3 Where specified requirements are in conflict with manufacturer’s written directions, follow 

manufacturer’s directions, but inform the Consultant in writing prior to proceeding with 
affected work.  Where specified requirements are more stringent than manufacturer’s 
directions, comply with specified requirements. 
 
 
END OF SECTION 
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1 SUBSTITUTIONS - MATERIALS AND PRODUCTS 
 
1.1 Work of the Project shall be based upon using new materials and products specified or 

indicated by reference to standards, codes, specifications, to a manufacturer's name, by 
trade name or by catalogue reference, except where a material or product is indicated as 
being reused.  Where two or more trade names are specified the choice shall be optional 
with the Contractor. 

 
1.2 Contract Price shall be based on the materials and products specified, whether available 

or not at the time of bidding. 
 
1.3 Requests for substitutions prior to Bid Date may not be accepted. 
 
1.4 Materials and products specified without the "or other approved manufacture" clause 

following the name of the material or product shall be supplied without substitution. 
 
1.5 Where the Specifications include the "or other approved manufacture" clause 

substitutions will be considered by the Consultant if: 
 

1. products specified are not available, or 
2. substitute products to those specified, which are brought to the attention of, and 

considered by the Consultant as equivalent to those specified will result in a credit 
to the Contract Price, or 

3. substitute products to those specified, which are brought to the attention of, and 
considered by the Consultant as superior to those specified will not result in a 
change to the Contract Price and Contract Time. 

 
1.6 Substitutions may be proposed by the Contractor under the following conditions: 
 

1. Submission of proposed substitutions shall show the material and product names 
and complete specifications and shall state what difference, if any, will be made 
in the Contract Price and Contract Time for each substitution, should it be 
accepted. 

2. Indicate name and manufacturer of product specified, for which substitute is 
requested and where in Specification product is specified. 

 
1.7 Should proposed substitution be accepted either in part or in whole the Contractor shall 

assume full responsibility when the substitution affects any other work.  Any Contract 
Document changes required as a result of the substitution shall be executed by the 
Consultant at the Contractor's expense. 

 
1.8 Proposed substitutions shall satisfy all design conditions and other specified 

requirements.  Properties included but not limited to the following, as applicable, will be 
considered: 

 
1.8.1 Physical dimension requirements to satisfy the space limitations, static and dynamic 

weight limitations, structural properties, audible noise levels, vibration generation, 
interchangeability of parts or components, accessibility for maintenance, possible 
removal or replacement, colours, textures and compatibility with other materials, 
products, assemblies and components. 
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1.9 Cost of all changes in work of other Sections necessitated by use of proposed material 
and product substitutions shall be borne by the Contractor. 

 
1.10 Bring to the attention of Owner and Consultant, in writing, the effect of all changes in the 

work of other Sections necessitated by use of proposed material and product 
substitutions.  Should the contractor fail to bring to the attention of the Owner and the 
Consultant, the effect of any and all changes, due to the use of proposed materials or 
product substitutions, then cost of changes in the work of other Sections shall be borne 
by the Contractor. 

 
2 SUBSTITUTIONS - METHODS OR PROCESSES 
 
2.1 Contractor may suggest for consideration of the Consultant, substitutions to methods or 

processes described in the Specifications and/or shown on the Drawings and other 
Contract Documents.  Any application for such substitutions shall indicate how such 
substitutions are advantageous to the Owner or to the better fulfilment of the Contract.  
There shall be no obligation on the parties concerned to accept any such suggestions. 

 

2.2 Contractor shall be responsible for substitutions to methods or processes concerning 
such work, and the warranty covering all parts of the work shall not be affected. 

 

2.3 Cost of all changes in work of other Sections, necessitated by the use of substituted 
methods or processes, shall be borne by the Contractor.  Contract Document changes 
required as a result of the substitution shall be executed by the Consultant, at 
Contractor's expense. 

 

2.4 Substituted methods or processes shall be accommodated by space allotted for the 
specified methods or processes. 

 
3 CREDITS ARISING FROM SUBSTITUTIONS 
 
3.1 Any and all credits arising from accepted substitutions shall be credited to the Contract in 

such sums as may be assessed by the Consultant and Contract Price will be adjusted 
accordingly.  No substitutions will be permitted without prior written approval of the 
Consultant. 

 
4 CODE REQUIREMENTS - SUBSTITUTIONS 
 
4.1 All proposed substitutions for materials, products, methods and processes shall meet the 

requirements of the National Building Code, Ontario Building Code, and the requirements 
of authorities having jurisdiction. 

 

4.2 Proposed substitute materials, products, methods and processes shall not negate the 
compliance of adjacent materials, products and constructions with the requirements of 
the National Building Code, Ontario Building Code, and the requirements of authorities 
having jurisdiction, to which the proposed substitutions may be applied or attached. 

 

4.3 Contractor shall obtain written approval of proposed substitutions from authority having 
jurisdiction and shall submit approval with the proposed substitution for the Consultant's 
consideration. 

 
 

END OF SECTION 
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1 GENERAL 
 

1.1 General Requirements 
 
1.1.1 Be responsible for cleanliness of the project to satisfaction of the Consultant.  Maintain 

work in neat and orderly condition and free of ice and snow at all times. 
 

1.1.2 Remove from site and legally dispose of rubbish and waste materials. 
 

1.1.3 Burning or burying of rubbish and waste materials on site is not permitted. 
 
1.1.4 Use only cleaning materials recommended by manufacturer of surface to be cleaned. 
 
1.1.5 Use cleaning material only on surfaces recommended by cleaning material manufacturer. 
 

1.2 Cleaning During Construction 
 
1.2.1 Remove debris, packaging and waste materials on a daily basis. 
 
1.2.2 Keep dust and dirt to an acceptable level. 
 
1.2.3 Remove oily rags, waste and other hazardous substances from premises at close of 

each day, or more often if required. 
 

1.3 Final Cleaning 
 
1.3.1 Upon completion of the Work, clean all surfaces and components utilizing the services of 

a professional cleaning company.  Provide professional cleaning of all areas and 
surfaces to allow Owner to occupy without further cleaning. 

 
1.3.2 Remove stains, dirt and smudges from finished surfaces. 
 
1.3.3 Clean wall, ceiling and floor surfaces in accord with respective material manufacturer’s 

recommendations. 
 
1.3.4 Clean glass, remove stickers and paint; leave glass in spotless, polished condition; use 

cleaning liquids only. 
 
1.3.5 Clean and polish hardware. 
 
1.3.6 Clean mechanical and electrical fixtures and other fittings of labels, wrappings, paper 

and other foreign material. 
 
1.3.7 Replace heating, ventilation and air conditioning filters. 
 
1.3.8 Clean ducts, blowers and coils. 
 
1.3.9 Upon completion of project, prior to Total Performance.  Remove from site all waste and 

surplus materials. 
 

END OF SECTION 
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1. PART 1 - GENERAL 

1.1 WASTE MANAGEMENT GOALS FOR THE PROJECT 

1.1.1 The Owner has established that this Project shall adapt ‘good practices’ to minimize the 
creation of construction and demolition waste on the job site. Contributing factors include 
over-packaging. Ordering error, poor planning, improper storage, breakage, 
mishandling, and contamination.  

1.1.2 Recycle as many of the waste materials as economically feasible. Minimize waste sent 
to landfills. 

1.1.3 Diversion Goals; Attempt ±70% of total project waste shall be diverted from landfill. The 
following waste categories shall be diverted from landfill: 

.1 Land-clearing debris. 

.2 Clean dimensional wood, pallet wood. 

.3 Plywood, OSB and particleboard. 

.4 Concrete. 

.5 Bricks. 

.6 Concrete masonry units (CMUs). 

.7 Asphaltic concrete. 

.8 Cardboard, paper, packing. 

.9 Asphaltic roofing shingles. 

.10 Metals. 

.11 Gypsum drywall (unpainted). 

.12 Paint. 

.13 Glass. 

.14 Plastics. 

.15 Carpet and pad. 

.16 Beverage containers. 

1.2 RELATED SECTIONS SPECIFIED ELSEWHERE 

1.2.1 Selective Demolition: Section 02 40 00.  

1.3 SUBMITTALS 

1.3.1 Waste Management Plan; Prior to removal of any waste, the Contractor shall submit to 
the Owner a Waste Management Plan. The Plan shall contain the following: 

1.3.2 Designation of the party who will implement the plan.  

1.3.3 Analysis of the estimated job-site waste to be generated, including types and quantities. 



PEEL District School Board    SECTION 01 74 19 
Alteration and Renovation CONSTRUCTION WASTE MANAGEMENT 
 

 
 
PROJECT 2190654 APRIL 2021 PAGE 01 74 19-2 
. 

1.3.4 Proposed Alternatives to Landfilling; A list of each material planned to be salvaged or 
recycled during the course of the Project and proposed destination of each material (use 
Appendix A - Waste Material Estimating Sheet). 

1.3.5 Progress Reports: Submit monthly, a Waste Management Progress Report. The report 
shall contain the following:   

1.3.6 Project title, name of company completing report, and dates of period covered by the 
report 

1.3.7 Amount (in tons or cubic yards) of material landfilled from the Project, and identify the 
landfill site. 

1.3.8 For each material recycled or salvaged from the Project, provide the following: 

.1 Amount (in tons or Cubic yards) 

.2 Date(s) removed from the job site. 

.3 Receiving party. 

.4 Cost, bin rental, hauling, and facility fees. 

.5 What was done with the material. 
 

1.3.9 Include legible copies of on-site logs, manifests, weight tickets, and receipts. Manifests 
shall be from recycling and/or disposal site operators who can legally accept the 
materials for the purpose of reuse, recycling, or disposal. 

1.4 PROJECT MEETINGS 

1.4.1 Waste management plans and implementation shall be discussed at the following 
meetings: 

.1 Pre-bid meeting. 

.2 Pre-construction meeting. 

.3 Regular job-site meetings. 
 

2. PART 2 - SERVICES 

2.1 PRE-QUALIFIED CONSTRUCTION WASTE RECYCLING SERVICES 

2.1.1 List waste processors who can meet the project requirements. 

 

3. PART 3 - EXECUTION 

3.1 WASTE MANAGEMENT PLAN  IMPLEMENTATION 

3.1.1 Coordinate waste materials handling and separation for all trades, and document results 
of the Waste Management Plan. 
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3.1.2 Provide separation, handling, transportation, recycling, salvage and landfilling for all 
selective demolition and waste materials. 

3.1.3 Designate a specific area for separation of material for salvage and recycling. Recycle 
and waste bin areas are to be kept neat and clean and clearly marked in order to avoid 
contamination or mixing of materials. 

3.1.4 Maintain an on-site log, which includes for each load of materials removed from the site; 
type of material, load volume and/or weight, recycling/hauling service, date accepted by 
recycling service or landfill, and facility fee. Use Appendix B - Landfill Log and Appendix 
C - Waste Diversion Log. 

3.1.5 Do not handle, separate, store, salvage or recycle hazardous materials with other 
materials. Follow material-specific instructions for hazardous materials. Contact 
Consultant if no instructions are evident.  

3.1.6 Site Inspections 

.1 The Contractor shall conduct weekly site inspections to: 
.1 Ensure that no cross-contamination has occurred in bins and receptacles. 

Should bins become cross-contaminated, the Contractor shall separate 
the waste streams prior to removal from the site.  The only exception to 
this is if a qualified off-site sorting facility is responsible for separating the 
waste streams. 

.2 Ensure that signage is in place and clearly visible on all bins and 
receptacles. 

.3 Ensure that bins and receptacles are easily accessible by workers and 
waste haulers. Supplies, equipment and materials must never restrict 
access. 

.4 Ensure site is free and clear of accumulated debris. If materials are being 
stockpiled prior to removal from the site, ensure they are located away 
from the building, and out of the way of typical traffic patterns. 

3.1.7 Special Inspection Coordination: Consultant inspections will take place intermittently 
throughout construction and provide feedback to the Contractor as to the status of the 
construction waste management approach being carried out onsite. 
 

END OF SECTION 
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PART 1 - GENERAL 
 
1.1 CONTRACT COMMISSIONING 
 
1.1.1 Comply with provisions of OAA, OCGA Document No. 100, April 1997 “Take-Over 

Procedures” except as modified herein or elsewhere in the Contract Documents. 
 

1.1.2 Expedite and complete deficiencies and defects identified by the Consultant. 
 

1.1.3 Submit required administrative and technical documentation, such as Statutory 
Declarations, Worker's Compensation Certificate, warranties, certificates of approval or 
acceptance from regulating bodies. 
 

1.1.4 Review inspection and testing reports to verify conformation to the intent of the 
HalDocuments and that changes, repairs or replacements have been completed. 
 

1.2 AS BUILT-DRAWINGS 
 

1.2.1 Working and Record Drawings for this project shall be prepared on a CAD system. 
 
1.2.2 Prior to Substantial Performance, prepare a CAD file set of Record Drawings based on 

the As-built Drawings and the Contract Drawings including all revisions, changes, 
deletions and additions made during execution of the Work.  

 
1.2.3 Submit to the Owner a digital copy on a USB Drive, prior to application for Final 

Payment: 
 
 1 PDF copy of all drawings listed on the List of Drawings 

2 CAD files of all drawings listed on the List of Drawings broken down into separate 
folders by discipline (Architectural, Site, Structural, Mechanical, and Electrical) 

3 CAD files shall include: 
- All x-refs, objects, blocks and images bonded into the drawings 
- Plot style 
- Room Signage (PDSB room numbers) 

4 CAD files to be saved in 2014 CAD version or earlier 
 

1.3 MAINTENANCE INSTRUCTIONS AND DATA BOOK 
 

1.3.1 Provide one electronic copy and three sets of maintenance instructions and data books, 
together with the record drawings as specified in the preceding Article, to the Owner 
prior to the date of Substantial Performance. 
 

1.3.2 Submit one copy of the book for the Consultant's review prior to submitting the books to 
the Owner. 
 

1.3.3 The books shall contain the name of the Contractor and the date of Substantial 
Performance for the Project.  Supply the following data: 
 

1. Title sheet labelled “Operating and Maintenance Data” and listing project name, date, 



PEEL District School Board    SECTION 01 78 00 
Alteration and Renovation           CONTRACT CLOSEOUT 

 

PROJECT 2190654 APRIL 2021 PAGE 01 78 00-2 

volume number, if applicable and names and addresses of Design-Build Contractor, and 
consultants. 

 
2. List of contents.  If more than one volume is required, provide a cross-reference contents 

page at front of each volume. 
 

3. Complete list of subcontractors and suppliers. 
 

4. Copy of finish hardware list, complete with all amendments and revisions. 
 

5. Complete listing of materials, products, and equipment including serial numbers,  
i. manufacturer's names, and sources of supply. 

6. Description of each system, with the description of each major component of the  
i. systems. 

7. Schedule of paints and coatings.  Include sufficient explanation to fully identify each 
surface with the applicable paint or coating used.  Enclose copy of color schedule. 
 

8. Operation and installation instructions for each assembly, component and system. 
 

9. Complete maintenance instructions for each assembly, component and system.  Include 
warnings of harmful practices. 
 

10. Lists of spare parts for each assembly, component and system complete with names 
and addresses of suppliers. 
 

11. Cleaning, maintaining and preserving instructions for all materials, products and 
surfaces.   

i. Include warnings of harmful cleaning, maintaining and preserving practices. 
 

12. A lubrication schedule of all equipment. 
 

13. Final reviewed shop drawings. 
 

14. Control schematics 
 

15. Copies of all warranties and extended warranties. 
 

16. Maintenance contracts 
 

17. Operating curves of mechanical and electrical equipment. 
 

18. Page-size Valve Tag Schedule and Flow diagrams. 
 

19. Water treatment procedures and tests. 
 

20. Final balancing reports for the mechanical systems. 
 

21. "As-built" drawing white prints and "as-built" CADD diskette. 
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22. Other data required elsewhere in Contract or deemed necessary by Consultant. 
1.3.4 Books shall be three-ring hard cover loose-leaf binders, indexed as to contents and 

identified on the binding edges as "Maintenance Instructions and Data Book", with name 
of project.  The binders shall contain the name of the Contractor and the date of 
Substantial Performance for the Project. 
 

1.3.5 Terminology used in the various indexed sections of the books shall be consistent. 
 
 

1.4 MAINTENANCE MATERIALS 
 

1.4.1 Deliver to the site, unload and store where directed, maintenance materials specified in 
the various Sections of the Specifications. Obtain receipt from the Owner for delivered 
materials. 
 

1.4.2 Package materials so that they are protected from mechanical damage and loss of 
essential properties. 
 

1.4.3 Label packaged materials for proper identification of contents. If applicable give colour 
and finish, room number or area where material is used. 
 

1.5 DISTRIBUTION SYSTEM DIAGRAMS 
 

1.5.1 Prior to application for Substantial Performance, submit framed single line diagrams of 
the electrical distribution systems. 
 

1.6 TRIAL USAGE AND INSTRUCTIONS – MECHANICAL 
 

1.6.1 Thoroughly instruct the Owner's authorized representative in the safe operation of the 
systems and equipment.  
 

1.6.2 Arrange and pay for the services of qualified manufacturer's representatives to instruct 
Owner on specialized portions of the installation; such as, refrigeration machines, 
boilers, automatic controls, and water treatment. 
 

1.6.3 Submit a complete record of instructions as part of the maintenance instructions and 
data book given to the Owner.  For each instruction period, supply the following data: 
 
.1 Date. 
.2 System or equipment involved. 
.3 Names of persons giving instructions. 
.4 Names of persons being instructed. 
.5 Other persons present. 
 

1.6.4 Instructional period shall be carried out during a continuous period of 30 days. 
 

1.6.5 The Owner shall be permitted trial usage of systems or parts of system for the purpose 
of testing and learning operational procedures.  Trial usage shall not affect the 
warranties, not be construed as acceptance thereof; and no claim for damage shall be 



PEEL District School Board    SECTION 01 78 00 
Alteration and Renovation           CONTRACT CLOSEOUT 

 

PROJECT 2190654 APRIL 2021 PAGE 01 78 00-4 

made against the Owner for any injury or breakage to any part or parts of such systems 
due to the aforementioned tests, where such injuries and/or breakage are caused, 
directly or indirectly, by a weakness or inadequacy of parts, or by defective materials or 
workmanship of any kind whatsoever. 
 

1.7 TRIAL USAGE AND INSTRUCTIONS – ELECTRICAL 
 

1.7.1 Provide services of manufacturer's specialized representatives to instruct Owner in 
operation of systems and equipment. Coordinate training sessions for each type of 
operating system and equipment with qualified instructors and attendance of relevant 
subcontractor. 
 

1.7.2 Permit the Owner's representatives, in order to familiarize themselves with the 
equipment, to operate systems for a reasonable period of time, as may be arranged. 
 

1.7.3 Trial usage of any equipment by the Owner shall not affect the warranties, nor be 
construed as acceptance of the equipment or system, and no claim for damage shall be 
made against the Owner for injury or breakage to any part or parts of the 
aforementioned system or systems due to any such test, where such injuries or 
breakage are caused, in whole or in part, directly or indirectly, by a weakness or 
inadequacy of parts, or by defective materials or workmanship of any kind whatsoever. 
 

1.7.4 Review information provided in maintenance instructions and data book with the Owner's 
representatives to ensure the Owner has a complete understanding of the electrical 
equipment and systems and their operation. 
 

1.8 WARRANTIES 
 

1.8.1 Extended warranties (warranties of more than two years duration) where specified in the 
Contract Documents, shall be provided by the Contractor and shall be in a form 
acceptable to the Consultant. 
 

1.8.2 Where manufacturers offer, as a general policy, extended warranties on their products or 
other greater benefits than those called for in the specifications, the Contractor shall 
obtain the benefit of such extended warranties for the Owner and shall certify that he has 
done so before making the final claim for payment. 
 

1.8.3 Upon completion of the Contract by the Contractor, or upon other termination of this 
Contract, the Contractor hereby agrees and covenants to assign to the Owner all 
warranties and guarantees which the Contractor has received from the sub trades 
employed by him on the Project. 
 

1.8.4 Specified warranty periods shall not be construed as limiting the provisions of the 
General Conditions. 

1.8.5 The carrying out of replacement work and making good of defects shall be executed at 
times convenient to the Owner and this may require work outside of normal working 
hours at the Contractor's expense. 
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1.9 SUBSTANTIAL PERFORMANCE OF THE WORK 

 
1.9.1 Advise the Consultant in writing when the work has been substantially completed. 
1.9.2 Prior to requesting a Substantial Performance submit the following: 

1. Two copies of operating and maintenance manuals. 
2. Two copies of inspection and acceptance certificates required from regulatory 

agencies. 
 

1.9.3 Deficiency review: 
 
.1 Neither Owner nor Consultant will be responsible for preparation or issuance of 
extensive  lists of deficiencies. Contractor assumes prime responsibility for ensuring 
that items shown and described in the Contract Documents are complete. Any reviews 
to approve the certificate of Substantial Performance of the Work will be immediately 
cancelled if it becomes obvious to the Consultant that extensive deficiencies are 
outstanding. 
.2 The Contractor shall conduct an inspection of the Work to identify deficiencies 
and defects, which shall be repaired. When the Contractor considers that the Work is 
substantially performed, the Contractor shall prepare and submit to the Consultant a 
comprehensive list of items to be completed or corrected and apply for a review of the  
Work by the Consultant to determine if Substantial Performance of the Work has been  
achieved. 
.3 The Contractor’s request described above shall include a statement by 
Contractor that the Work to be reviewed by Consultant for deficiencies is, to the best of 
the Contractor’s knowledge, in compliance with Contract Documents, reviewed shop 
drawings, and samples, and that deficiencies and defects previously noted by 
Consultant have been repaired. 
.4 No later than fifteen (15) working days after the receipt of the Contractor’s 
request described above, but contingent upon the prior receipt, by the Consultant, of the 
closeout submittals in the manner and form specified in this section, the Consultant and 
the Contractor will review the Work to identify any defects or deficiencies. If necessary, 
the Contractor shall tabulate a list of deficiencies to be corrected prior to Substantial  
Performance of the Work being certified by the Consultant. 
.5 During review, the Consultant and the Contractor will decide which deficiencies 
or defects must be rectified before Substantial Performance of the Work can be certified, 
and which defects are to be treated as warranty items. 
.6 Provide a list and schedule of planned deficiency review having regard to the 
foregoing. 
 

1.9.4 Certification of Substantial Performance of the Work: 
 
.1 When the Consultant considers that the deficiencies and defects have been 
completed and that it appears that the requirements of the Contract Documents have 
been substantially performed, the Consultant shall issue a certificate of Substantial  
Performance of the Work to the Contractor, stating the date of Substantial Performance  
 of the Work. 
.2 The certificate of Substantial Performance of the Work shall be prepared in form 
required  
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 by Construction Lien Act. 
 

1.9.5 Final Inspection for completion of the Contract: 
 
.1 Deficiencies and defects shall be made good before the Contractor submits a 
written  
 request for final review of the Work and before the Contract is considered 
complete. 
.2 When Contractor is satisfied that the Work is complete, and after the Contractor 
has  
 reviewed the Work to verify its completion in accordance with the requirements of 
the  
 Contract Documents, the Contractor shall submit a written request for a final 
review by  
 the Consultant, who in turn will notify the Owner. 
.3 If there are any deficiencies identified as a result of this review, they shall be 
listed by the Consultant and submitted to the Contractor. This list shall be recognized as 
the final deficiency list for purposes of acceptance of the Work under the Contract. 
.4 Such deficiencies shall be corrected by a date mutually agreed upon between 
Consultant  and the Contractor, unless a specific date is required by Contract, and a 
further review by  the Consultant shall be called for by the Contractor following his 
own review to take place  within seven (7) days from date of request. 
.5 Contractor shall thereafter submit invoice for final payment. 
.6 Money shall be withheld for deficiency work and will be released only when all  
 deficiencies have been completed. No partial payment to be recognized until all 
work is completed. 
 

1.9.6 If the Contractor needs to return to the Place of the Work to complete deficiencies after 
the Owner has taken possession, the Contractor shall provide the Owner with a 
minimum of one (1) week’s prior notice of such requirement. 

  
 
 END OF SECTION 
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1 GENERAL 
 

1.1 Definition 
 
1.1.1 Warranty = guarantee dated from date of Substantial completion. 
 

1.2 Submission Requirements 
 
1.2.1 Submit warranties as part of “Operating and Maintenance Manuals” in accord with 

requirements of Section 01 78 00. 
 
1.2.2 Arrange warranties in systematic order matching Specification format.  Include a table of 

contents listing warranties in same order. 
 
1.2.3 Each warranty must show: 
 
 .1 Name and address of project. 
 .2 Name of Owner 
 .3 Section Number and Title 
 
1.2.4 All warranties issued by the manufacturer must be presented under the Contractor’s 

letterhead, seal and signature and must bear the wording specified in Contract 
Documents. 

 

1.3 List of Warranties 
 
1.3.1 The following list of extended warranties is shown here for convenience only. 
 
  Item                Period 
 
 Entire Building, General Contract 1 year  
 Sealant  5 years  
 Caulking 5 years  
 Finish Hardware 3 years 
 Acoustic Ceilings 2 years  
 Paint and Finishing 2 years  
 Toilet Partitions 25 years  
 Mechanical As specified under respective section  
 Electrical As specified under respective section 
 
1.3.2 Refer to Divisions 21 and 26 for Mechanical and Electrical warranty requirements. 
 
 
 
END OF SECTION 
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1 GENERAL 
 
1.1 The Contractor shall organize a warranty inspection to take place two weeks prior to the 

expiration of the standard one-year warranty.  The Consultant, sub-consultants and trade 
contractors, the Contractor, and the Owner’s representatives shall attend. 

 
 

END OF SECTION 
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 PART 1 - GENERAL 
 
1.1 WORK INCLUDED 
 
1.1.1 Comply with all Sections of Division 1, General Requirements and all documents referred 

to therein. 
 
1.1.2 Provide all labour, materials, products, equipment and services required to complete the 

work of alterations and make good to existing building according to the Specifications 
and/or Drawings. 

 
1.2 PERMITS AND REGULATIONS 
 
1.2.1 Arrange and pay for all permits, notices and inspections necessary for the proper 

execution and completion of the alteration work. 
 
1.2.2 Follow Ontario Office of the Fire Marshall "Guidelines for Maintaining Fire Safety During 

Construction in Existing Buildings". 
 
1.3 EXISTING BUILDING 
 
1.3.1 Visit the site and become fully knowledgeable of existing building drawings and 

specifications and of conditions affecting the Work. 
 
1.3.2 Ensure the operations of the existing building, the existing tenants' premises and access 

to the existing building areas, are not restricted or disrupted. 
 
1.3.3 Before any work is commenced in any portion of the existing building, the Owner will 

remove all furnishing and movable furniture that do not require disconnecting from 
services, storing same in some other portion of the building or off the premises.  All other 
items not removed from any section of the building being renovated, shall be removed 
from the premises by the Contractor. 

 
1.3.4 Obtain Owner's approval to commence alterations in existing building. 
 
1.3.5 The removal of hazardous and asbestos-containing materials is part of the contract and 

shall have been completed before any other work of this Contract is commenced. 
 

 PART 2 - PRODUCTS 
 
2.1 SALVAGE MATERIALS 
 
2.1.1 Salvage materials, products, and equipment indicated.  Carefully remove items to be 

salvaged, protect during alteration and reinstall in locations indicated. 
 
2.1.2 Refer to sprinkler, mechanical and electrical Drawings and specifications for sprinkler, 

mechanical and electrical work to be reused. 
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2.1.3 Salvage the items as indicated on the Drawings for reuse and return to the Owner in an 
adequately preserved and usable condition on date of Substantial Performance or other 
mutually agreed date: 

 
2.1.4 All materials and products from the alteration not required for reuse shall become the 

property of the Contractor.  Remove all material and debris from the site as quickly as 
possible and dispose of legally.  Burning of debris on the site will not be permitted. 

 

  

PART 3 - EXECUTION 
 
3.1 SCREENS 
 
3.1.1 Provide temporary fire rated partitions, screens, enclosures, tarpaulins etc., as may be 

required to enclose work areas from other areas of the building, to maintain security and 
to confine dust, noise and workmen to the work area.  Locate screens as directed by the 
Consultant. 

 
3.1.2 It is essential that the existing building be maintained weather-tight at all times.  Provide 

temporary protection, enclosures, tarpaulins, etc., as may be required to weatherproof 
any openings made in the Work. 

 
3.1.3 Construct fire rated, dust proof and wind-proof screens as required to completely enclose 

the work areas and the access passages to the work areas from the other areas of the 
existing building.  Locate partitions as directed by the Consultant. 

 
3.1.4 Build screens of 3-5/8" metal studs at 16" centres sheathed with sheets of 5/8" sheetrock 

firecode ‘c’ panels on both sides with close joints smoke and fire sealed at junctions 
typical.  Where exposed to the weather, fully cover screens with a heavy waterproof and 
dustproof paper with lapped and sealed joints.  Fill spaces between studs with 4" fibrous 
glass or mineral wool insulation batts to deaden sound. 

 
3.1.5 Thoroughly pack framing and sealed at junctions of screens with floors, walls and 

ceilings with batt insulation in a manner to prevent infiltration of smoke, dust, dirt, etc.  
Over all junctions of screens with floors, walls and ceilings, apply continuous 1-1/2" wide 
strips of masking tape both sides of screen to ensure that rooms within closed off areas 
which are not being altered are kept dust free. 

 
3.2 SEQUENCE OF ALTERATIONS 
 
3.2.1 Schedule phasing of alterations and demolition as indicated on Drawings. 
 
3.3 DEMOLITION 
 
3.3.1 Demolition of, or alteration to, any portion of the existing buildings shall proceed only 

after approval of the Owner, and after weather-tight and dustproof partitions have been 
erected to provide thorough protection to the adjoining areas and rooms. 

 
3.3.2 When permission has been granted to proceed with alterations in the existing buildings, 

work shall be carried out expeditiously and continuously to completion. 
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3.3.3 If suspected hazardous or contaminated materials are encountered, advise Consultant 

and await instructions regarding removal and disposal of such contaminants which may 
be considered hazardous to health, prior to demolition. 

 
3.4 RECONSTRUCTION, ALTERATIONS AND MAKING GOOD 
 
3.4.1 The work shown on the Drawings, Schedules and Specifications may or may not be all 

the work required, do all demolition, make good all finishes and execute all necessary 
work including incidentals to make a complete job of the alterations. 

 
3.4.2 Do not undermine, damage, or endanger existing pipe lines, electrical conduit and wiring 

by digging, cutting or any other operation in the performance of the Work of the Contract. 
 Immediately repair and make good to any existing work so affected to the Consultant's 
satisfaction at the Contractor's expense. 

3.4.3 Cut off, cap, divert, or remove existing water, gas, electric and other services in areas 
being altered which are affected by the changes as required or as directed by the 
municipal authorities and the utility company concerned, and the Consultant.  Protect and 
maintain active services to the existing building. 

 
3.4.4 Perform the Work in such a manner so as to cause a minimum of noise or interference to 

the use of the existing building. 
 
3.4.5 Whenever it becomes necessary to cut or interfere in any manner with existing apparatus 

for short periods of time, Do work at such times as agreed upon between the Owner, 
Consultant, and the Contractor. 

 
3.4.6 Where new work connects with existing and where existing work is altered, all necessary 

cutting and fitting required making satisfactory connections with the existing work shall be 
performed under this Contract, so as to leave the entire work in a finished and 
workmanlike condition. 

 
3.4.7 Make good materials and finishes which are damaged or disturbed during the process of 

additions and reconstruction under the Contract. 
 
3.4.8 Where existing work is to be made good, the new work shall match exactly the old work 

in material, form, construction and finish unless otherwise noted or specified. 
 
3.4.9 Perform drilling of existing work carefully, leaving a clean hole no larger than required. 
 
3.4.10 Provide, throughout the entire construction period, proper and safe means of fire exit 

from all zones of the existing building at all times to the approval of the authorities having 
jurisdiction. 

 
3.4.11 Protect work in the existing buildings, such as floors, finishes, trim, etc., as completely as 

possible to hold the replacing of damaged work by each Section to a minimum. 
 
3.4.12 Provide openings through existing roof as required by new mechanical equipment. 

Maintain watertight at all times. Provide new blocking, curbs and cants and make good 
roof and provide flashing as may be required. 
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3.4.13 Protect existing roofs, roof flashings, parapets and all items on roofs from damages of 

any cause, and make good damages at no cost to the Owner. 
 
3.4.14 Ensure the public is protected against falling debris, chemicals and water. 
  
3.4.15 Properly co-ordinate the various Sections taking into account also the existing 

installations to assure the best arrangement of pipes, conduits, ducts and mechanical, 
electrical and other equipment, in the available space.  Under no circumstances will any 
extra cost be allowed due to the failure by the Contractor to co-ordinate the work.  If 
required, in critical locations, interference and/or installation drawings shall be prepared 
showing the work of the various Sections as well as the existing installation, and these 
drawings shall be submitted to the Consultant for review before the commencement of 
work. 

 
3.4.16 Removal and relocation of mechanical and electrical items indicated as relocated and 

reused are specified under respective Mechanical and Electrical Drawings.  Co-ordinate 
the removal and relocation of these items. 

 
3.4.17 Remove existing finishes as indicated on the Drawings to neat, straight lines and leave 

substrate clean and even, suitable for new finishes indicated. 
 
3.4.18 Without limiting the generality of the foregoing, do the following repairs: 
 

1. Replace existing windows as located on the Drawings. Solidly anchor and make 
weather-tight. 

 
3.4.19 Remove temporary partitions and screens when no longer required, and make good 

damaged or blemished adjoining work as directed by Consultant. 
 
 
 
 
 END OF SECTION 
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 PART 1 - GENERAL 
 
1.1 WORK INCLUDED 
 
1.1.1 Comply with Division 1, General Requirements and all documents referred to therein. 
 
1.1.2 Provide labour, materials, products, equipment and services required to complete the 

selective demolition work required and/or indicated on the Drawings and specified 
herein. 

 
1.1.3 Visit site to establish extent of demolition to be carried out. 
 
1.1.4 If suspected hazardous or contaminated materials are encountered, advise Consultant 

and await instructions regarding removal and disposal of such contaminants which may 
be considered hazardous to health, prior to demolition. 

 
1.2 RELATED WORK 
 
1.2.1 Removal of contaminated materials, friable asbestos containing materials, and PCB's, 

shall be by others prior to commencement of this Contract. 
 
1.2.2 Removal and relocation of mechanical and electrical items indicated as relocated and 

reused are specified under respective Mechanical and Electrical Drawings.  Co-ordinate 
the removal and relocation of these items. 

 
1.3 REFERENCE STANDARDS 

1.3.1 American National Standards Institute (ANSI): 

.1 ANSI A10.8-2011, Scaffolding Safety Requirements 

1.3.2 National Fire Protection Association (NFPA): 

.1 NFPA 241-09, Standard for Safeguarding Construction, Alteration, and 
Demolition Operations 

1.3.3 Provincial Legislation: 

.1 Legislation specific to Authority Having Jurisdiction for work governed by this 
Section 

1.4 DEFINITIONS 

1.4.1 Demolish: Detach items from existing construction and legally dispose of them off site, 
unless indicated to be removed and salvaged or removed and reinstalled. 

1.4.2 Remove and Salvage: Detach items from existing construction and deliver them to 
Owner ready for reuse. 
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1.4.3 Remove and Reinstall: Detach items from existing construction, prepare them for reuse, 
and reinstall them where indicated. 

1.4.4 Existing to Remain: Existing items of construction that are not removed and that are not 
otherwise indicated as being removed, removed and salvaged, or removed and 
reinstalled. 

1.5 EXAMINATION 

1.5.1 Visit and examine the site and note all characteristics and irregularities affecting Work of 
this Section.  Submit a pre-demolition inspection report.  Ensure the Owner of premises 
being inspected is represented at inspection. 

1.5.2 Where appropriate prepare a photographic or video record of existing conditions, 
particularly of existing work scheduled to remain. 

1.5.3 Where applicable, examine adjacent tenancies not part of the scope of work.  Determine 
extent of protection required to areas and related components not subject to demolition. 

1.6 PROTECTION 
 
1.6.1 Do not commence demolition until all personnel and Owner's equipment are removed 

from the area being demolished. 
 
 PART 2 - PRODUCTS 
 
2.1 SALVAGE MATERIALS 
 
2.1.1 Salvage materials, products, and equipment indicated.  Carefully remove items to be 

salvaged, protect during alteration and reinstall in locations indicated. 
 
2.1.2 Refer to sprinkler, mechanical and electrical Drawings and specifications for sprinkler, 

mechanical and electrical work to be reused. 
 
2.1.3 Salvage the following items for reuse and return to the Owner in an adequately 

preserved and usable condition on date of Substantial Performance or other mutually 
agreed date: 
.1 Millwork, fire extinguishers, lockers, lights, clocks, bells and plumbing fixtures.  

 
.2 Remove existing ceiling and light fixtures, as indicated for reuse or return to the 

Board.  
 
2.1.4 All materials and products from the demolition except noted otherwise shall become the 

property of the Contractor.  Remove all material and debris from the site as quickly as 
possible and dispose of legally.  Burning of debris on the site will not be permitted. 

 
2.1.5 Salvage materials, products, and/or equipment as directed by the Consultant.  Remove 

carefully items to be salvaged to the locations designated.  Protect during demolition and 
store above items.  Materials and/or equipment directed to be salvaged shall remain the 
property of the Owner. 
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2.2 REPAIR MATERIALS 

2.2.1 Use repair materials identical to existing materials: 
.1 If identical materials are unavailable or cannot be used for exposed surfaces, use 

materials that visually match existing adjacent surfaces to the fullest extent 
possible. 

.2 Use a material whose installed performance equals or surpasses that of existing 
material. 

.3 Comply with material and installation requirements specified in individual 
Specification Sections. 

2.2.2 Floor Patching and Levelling Compounds: Cement based, trowel-able, self-levelling 
compounds compatible with specified floor finishes; gypsum based products are not 
acceptable for work of this Section. 

2.2.3 Concrete Unit Masonry: Lightweight concrete masonry units, and mortar, cut and 
trimmed to fit existing opening to be filled. Provide standard hollow core units, square 
end units and bond beam units as indicated on drawings. 

2.2.4 Brick: Install brick and mortar, cut and trimmed to fit existing opening to be filled, once 
demolition of hollow metal door and frame is completed. Match brick and mortar to 
existing adjacent materials as approved by the Consultant. Provide ties and accessories 
as required to complete the installation. 

2.2.5 Gypsum Board Patching Compounds: Joint compound to ASTM C475, bedding and 
finishing types thinned to provide skim coat consistency to patch and prepare existing 
gypsum board walls ready for new finishes in accordance with Section 09 21 16 – 
Gypsum Board Systems. 

2.2.6 Fireproofing: Patch and repair all fireproofing damaged during demolition of adjacent 
surfaces with compatible fireproofing materials. Provide test reports from fireproofing 
manufacture warranting installation, adhesion and compatibility between existing and 
new fireproofing materials. 

2.2.7 Roofing: Remove no more existing roofing than can be covered in one day by new 
roofing. Refer to Division 7 for new roofing requirements. 

 
 PART 3 - EXECUTION 
 
3.1 SEQUENCE OF ALTERATIONS 
 
3.1.1 Schedule sequence of alterations and demolition as indicated on Drawings. 
 
3.2 SCREENS 
 
3.2.1 Provide temporary barriers, guard rails, protective covers, screens, enclosures, 

tarpaulins etc., as may be required to enclose work areas from other areas of the 
building, to maintain security, to confine dust, noise and workmen to the work area, and 
to give full protection to the public, building occupants, workmen employed for demolition 
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and to adjoining property, in compliance with authorities having jurisdiction.  Locate 
screens as directed by the Consultant. 

 

3.2.2 It is essential that the existing building be maintained weathertight at all times.  Provide 
temporary protection, enclosures, tarpaulins, etc., as may be required to weatherproof 
any openings made in the Work. 

 

3.2.3 Construct dustproof and windproof screens as required to completely enclose the work 
areas and the access passages to the work areas from the other areas of the existing 
building.  Locate partitions as directed by the Consultant. 

 

3.2.4 Build screens of  90 mm (3-5/8") metal studs at 400 mm (16") centres sheathed with 
sheets of 16 mm (5/8") gypsum board on both sides with close joints.  Where exposed to 
the weather, fully cover screens with a heavy waterproof and dustproof paper with 
lapped and sealed joints.  Fill spaces between studs with 100 mm (4") fibrous glass or 
mineral wool insulation batts to deaden sound. 

 

3.2.5 Thoroughly pack framing at junctions of screens with floors, walls and ceilings with batt 
insulation in a manner to prevent infiltration of dust, dirt, etc.  Over all junctions of 
screens with floors, walls and ceilings, apply continuous 40 mm (1-1/2") wide strips of 
masking tape both sides of screen to ensure that rooms within closed off areas which 
are not being altered are kept dust free. 

 
3.2.6 Remove screens and make good damaged or blemished adjoining work when directed. 
 
3.3 EXISTING SERVICES 
 
3.3.1 Arrange and pay for the disconnection, capping and for plugging of all gas, water, hydro, 

telephone and other services to the structures. 
 

3.3.2 Notify in advance each utility company involved and obtain approvals before 
commencing work. 

 
3.4 DEMOLITION WORK 
 
3.4.1 Refer to Drawings for extent of selective demolition work. Do all demolition work not 

specified to be done under other Sections. 
 

3.4.2 Carry out selective demolition in strict accordance with provincial and municipal 
authorities having jurisdiction. 

 

3.4.3 Take precautions to guard against movement of existing building and structures and 
displacement of elements of the building to remain. If at any time the safety of such 
elements appear to be in danger, suspend operations and notify the Consultant 
promptly. Take measures to support such elements. Do not resume demolition until the 
Consultant issues instructions. 
 

 

3.4.4 The work shown on the Drawings, Schedules and Specifications may or may not be all 
the work required, do all demolition, make good all finishes and execute all necessary 
work including incidentals to make a complete job of the alterations. 
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3.4.5 Cut off, cap, divert, or remove existing water, gas, electric and other services in areas 

being altered which are affected by the changes as required or as directed by the 
municipal authorities and the utility company concerned, and the Consultant.  Protect 
and maintain active services to the existing building. 

 
3.4.6 Perform the Work in such a manner so as to cause a minimum of noise or interference 

to the use of the existing building. 
 
3.4.7 Whenever it becomes necessary to cut or interfere in any manner with existing 

apparatus for short periods of time, Do work at such times as agreed upon between the 
Owner, Consultant, and the Contractor. 

 
3.4.8 Where new work connects with existing and where existing work is altered, all necessary 

cutting and fitting required to make satisfactory connections with the existing work shall 
be performed under this Contract, so as to leave the entire work in a finished and 
workmanlike condition. 

 
3.4.9 Make good materials and finishes which are damaged or disturbed during the process of 

additions and reconstruction under the Contract. 
 
3.4.10 Where existing work is to be made good, the new work shall match exactly the old work 

in material, form, construction and finish unless otherwise noted or specified. 
 
3.4.11 Perform drilling of existing work carefully, leaving a clean hole no larger than required. 
3.4.12 Provide, throughout the entire construction period, proper and safe means of fire exit 

from all zones of the existing building at all times to the approval of the authorities having 
jurisdiction. 

 
3.4.13 Protect work in the existing buildings, such as floors, finishes, trim, etc., as completely as 

possible to hold the replacing of damaged work by each Section to a minimum. 
 
3.4.14 Properly co-ordinate the various Sections taking into account also the existing 

installations to assure the best arrangement of pipes, conduits, ducts and mechanical, 
electrical and other equipment, in the available space.  Under no circumstances will any 
extra cost be allowed due to the failure by the Contractor to co-ordinate the work.  If 
required, in critical locations, interference and/or installation drawings shall be prepared 
showing the work of the various Sections as well as the existing installation, and these 
drawings shall be submitted to the Consultant for review before the commencement of 
work. 

 
3.4.15 Remove existing finishes as indicated on the Drawings to neat, straight lines and leave 

substrate clean and even, suitable for new finishes indicated. 
 
3.4.16 At the end of each work shift leave work in a safe condition so that no part of the building 

or its finishes are in danger of toppling, collapsing or falling. 
 
 

END OF SECTION 



HAZARDOUS MATERIALS ABATEMENT CONTRACTOR SUBMITTAL REQUIREMENTS

A. CONTRACTOR SUBMITTALS

1. TRAINING CONFIRMATION

In accordance with Designated Substances and Hazardous Building Materials Specification: Successful
respondent(s) are required to submit to the Hazardous Materials Consultant the items indicated below
within 4 (four) calendar days of request by the Hazardous Materials Consultant.

All training must be facilitated by a competent person, as per the Occupational Health & Safety Act, and
certificates must be issued by the same competent person.

x Training in Type 1 & 2 Asbestos Awareness, Work Procedures, and Care and Use of Respiratory
Protection, as per Section 19 of O.Reg. 278/05. The duration of the course shall be a minimum of 8
hours in length. Proof of training is required for workers performing abatement.  Changes in personnel
shall be accompanied by certificates reflecting this change.

☐ Training in Type 3 Asbestos Work Procedures (MTCU 253W Certificate), as per Section 19 & 20 of
O.Reg. 278/05.

☐ Training in Lead Awareness, Work Procedures and Personal Protective Equipment (PPE) as per the
MOL Guideline – Lead on Construction Projects. The duration of the course shall be at least 4 hours
in duration.

☐ Training on Mercury Work Procedures, as per Section 25(2)(h) of the Occupational Health & Safety
Act The duration of the course shall be up to 4 hours in duration.

x Training on Silica Work Procedures, as per the MOL Guideline – Silica on Construction Projects. The
duration of the course shall be up to 4 hours in duration.

☐ Training on Level I and Level II Mould Work Procedures and remediation, as per the Section 25(2)(h)
of the Occupational Health & Safety Act. The duration of the course shall be a minimum of 8 hours in
length. Proof of training is required for workers performing remediation.  Changes in personnel shall
be accompanied by certificates reflecting this change.

☐ Training on Level III Mould Work Procedures and remediation, as per the Section 25(2)(h) of the
Occupational Health & Safety Act. The duration of the course shall be a minimum of 8 hours in length.
Proof of training is required for workers performing remediation.  Changes in personnel shall be
accompanied by certificates reflecting this change.

☐ Training on PCB Work Procedures, as per Section 25(2)(h) of the Occupational Health & Safety Act.
The duration of the course shall be up to 4 hours in duration.

x WHMIS

x Working at heights training

☐ Confined Space Entry/Awareness

☐ Asbestos Abatement Supervisors Training Program (MTCU 253S Certificate), as per Section 20 of
O.Reg. 278/05.

x Basics of Supervising course or proof of equivalent training or experience.



2. EXPERIENCE

Successful respondent(s) are required to submit to the Hazardous Materials Consultant the items
indicated below within 4 (four) calendar days of request by the Hazardous Materials Consultant.

x Successful Respondent(s) are required to submit 3 project references demonstrating asbestos
abatement experience. The examples shall be relevant to the project and describe the nature of the
project, year of completion, approximate value, and client contact name and phone number. The
project references shall include only crew/sub-contractors to be used on the work by Successful
Respondent(s).

3. WASTE HAUL

Successful respondent(s) are required to submit to the Hazardous Materials Consultant the items
indicated below within 4 (four) calendar days of request by the Hazardous Materials Consultant.

x Successful Respondent(s) are required to submit a copy of the company’s Provisional Certificate of
Approval Waste Management System Number as issued by the Ontario Ministry of Environment or
certificate in the name of the approved waste hauler.

B: ABATEMENT WORK REQUIREMENTS

Prior to commencement and/or during abatement work, the successful respondent(s) shall submit to
the Hazardous Materials Consultant as requested:

x Proposed work schedule

x Proposed project plan meeting the requirements of the specifications

x A WHMIS information package containing documentation addressing test results, flammability and
fire data and Material Safety Data Sheets (MSDSs) for products, chemicals and materials used on
site during the course of the asbestos abatement project

x Proof satisfactory to the Hazardous Materials Consultant that each worker scheduled to work on the
project has been fit tested for the appropriate respirator to be used

x Dioctyl Phthalate (DOP) test results and performance data for HEPA vacuums

☐ DOP test results and performance data for negative air unit systems

☐ Pressure differential monitoring data – to be submitted on a daily basis

C: MANIFESTS/WAYBILLS/BILLS OF LADING

At completion of abatement work, the successful respondent(s) shall submit to the Hazardous
Materials Consultant as indicated:

x A copy of the weight scale or waste manifests/waybills/bill of lading, as applicable, for each type of
waste to the Hazardous Materials Consultant at the completion of work.  The waste
manifest/waybills/bill of lading to be submitted with the final invoice.  The board shall process
payment upon receipt of the above along with the invoice.
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1.0 GENERAL 
 
1.1 General Requirements 
 

1.1.1 Read this section in conjunction with all other sections so as to conform to Division 1, and the 
General Requirements of the project. 
 

1.1.2 Inform all sub-trades of the presence of Asbestos Containing Materials identified in the 
documents. 
 

1.1.3 The Contractor involved directly or indirectly with the removal, handling, management, 
transportation and disposal of Asbestos Containing Materials and Asbestos Waste in any and all 
aspects shall take all reasonable precautions, due care and diligence to prevent asbestos from 
becoming airborne and shall take all reasonable precautions to control and prevent the spread 
of airborne asbestos in the event of an incident, accidental release or loss of containment. Cost 
of additional work by the Contractor and/or Consultant to rectify unsatisfactory conditions, shall 
be charged to the Contractor.  
 

1.1.4 No allowance will be made for any difficulties encountered or any expenses incurred on account 
of any conditions of the site or any item existing thereon that is visible or known or can be 
reasonably anticipated. 
 

1.1.5 The Contractor shall be prepared to respond throughout the duration of the project in order to 
repair, encapsulate remove or otherwise manage additional asbestos as required. The 
abatement contractor shall provide an emergency contact phone number and be on call to 
provide emergency services.  
 

1.1.6 The abatement contractor shall control all water migration (including leakage and spillage) from 
the abatement work area to areas below/adjacent. It is the responsibility of the contractor to 
protect all items from damage caused by water used in the abatement work area(s).  The 
abatement contractor must immediately mitigate any and all damage to the satisfaction of the 
owner and Consultant resulting from water used in the abatement work area(s) at their own 
expense. No allowances shall be made as a result of lost time, resources, materials or 
equipment. 
 

1.1.7 It is the Contractor’s responsibility to ensure all construction aspects of the project are 
conducted in accordance with applicable construction safety legislation, regulations and general 
approved practice.  This includes, but is not limited to; all means, methods, techniques, 
sequences, procedures, safety programs and precautions used.  

 

1.2 Definitions 
 

“Asbestos Containing Material’: Materials that contain 0.5 percent or more asbestos by dry weight. 
 
“Asbestos Waste”: is material that contains asbestos in more than a trivial amount or proportion as 
defined by Ontario Regulation 347 as amended by Ontario Regulation 558/00 and includes the 
following: 
 

a) Solid or liquid waste that results from the removal of asbestos-containing construction or 
insulation materials and contains asbestos; 
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b) Commercial waste and/or domestic waste that contains asbestos; 
c) Non-hazardous solid industrial waste that contains asbestos; and 
d) Materials determined or deemed contaminated with asbestos. 

 

“Authorized Visitors”:  The Consultant or their representative, Architect, Owner's representatives, 
and persons representing regulatory agencies. 

 

“Consultant”: Owner’s Representative providing inspection and air monitoring. 
 

  MTE Consultants Inc., 1016 Sutton Drive, Unit A, Burlington, Ontario  
  Phone: (905) 639-2552 Fax: (905) 639-7727 
   Contacts: Michael VanRuyven (cell 289-834-2612) 
 

“Contractor”: Contractors or Sub-Contractor performing work included in this specification.  
 
“Encapsulation”: refers to the application of canvas and lagging paste to asbestos containing 
materials.  
 
“Friable material”: means material that: 

 
(a) When dry, can be crumbled, pulverized or powdered by hand pressure or 
(b) Is crumbled, pulverized or powdered. 

 
“TWAEV”: Refers to the Time Weighted Average Exposure Value of 0.1 fibres per cubic 
centimetre of air (fibres/cc) of any form of asbestos whether individually or collectively as stated in 
Ontario Regulation 837/90 as amended by Ontario Regulation 386/00. 

 
“HEPA or P 100”:  High Efficiency Particulate Aerosol filter that is at least 99.97 per cent efficient 
in collecting and retaining a 0.3 micrometer aerosol and includes N 100, R 100, P100, HE or 
HEPA filters. 
 
 

2.0 SCOPE OF WORK 
 

2.1 Reports 
 

2.1.1 Refer to the following documents regarding Designated Substances within the work areas.  The 
survey and documentation of Designated Substances is required by Section 30 of the 
Occupational Health and Safety Act. 
 

2.1.2 “Brandon Gate Public School – Designated Substance Audit Report” dated May 13, 2018, 
prepared by MTE Consultants Inc. 
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2.2  Summary Of Materials 
 

2.2.1 Materials to be removed within the work area(s) comprises of, but may not necessarily be limited 
to the following: 

 
TABLE 1:   SUMMARY OF MATERIALS TO BE REMOVED 

Location ACM 
Approximate 

Quantity 
Asbestos 
Operation 

Notes 

Classroom 104  
(HMIS 49) 

Drywall Joint Compound 
on Pipe Chase 

20ft
2 

Type 2 - 

Doors 
Throughout 

Building 

Suspected Door Core 
Insulation 

- - 

Invasive inspection 
prior to renovation/ 
construction/ 
demolition activities, 
if present and 
sampling confirms as 
ACM, removal in 
accordance with O. 
Reg278/05. 

Behind Cork 
Boards and Black 

Boards 

Suspected Adhesive 
Mastic 

- - 

 
2.2.2 ACM may be present in concealed locations and become apparent during construction, 

renovation, alteration, or maintenance activities.  Should any suspect ACM be discovered during 
the course of regular construction, renovation, alteration, or maintenance activities, work should 
cease and the materials should not be disturbed.  Suspect ACM must be treated as asbestos-
containing or sampled and proven to not contain asbestos.  Any activities that require disturbance 
of ACM must be performed in accordance with Ontario Regulation 278/05. It is the responsibility 
of the constructor to provide supervision and training and undertake due care and diligence in 
situations where such discoveries can and would occur. 

 
2.2.3 Upon discovery of suspect or known ACM not identified or referred to in Section 2.0 or the reports 

referenced, the constructor shall immediately notify, orally and in writing; an inspector at the office 
of the Ministry of Labour nearest the workplace, the owner/representative, the Contractor and the 
joint health and safety committee or the health and safety representative, if any, for the workplace. 
The written notice shall include the following: 

 

a) The name and address of the person giving the notice; 
b) The name and address of the owner of the place where the work will be carried out; 
c) The municipal address or other description of the place where the work will be carried 

out sufficient to permit the inspector to locate the place, including the location with 
respect to the nearest public highway; 

d) A description of the work that will be carried out; 
e) The starting date of the work that will be carried out; and, 
f) The name and address of the supervisor in charge of the work. 

 
2.2.4 No work that is likely to involve handling, dealing with or disturbing or removing the discovered 

materials shall be done unless; it has been determined whether the material is asbestos-
containing; or, the work is performed in accordance to Ontario Regulation 278/05 as though the 
materials were asbestos-containing materials and, in the case of sprayed-on friable material, as 
though it contained a type of asbestos other than Chrysotile. 
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2.3  Scheduling 
 
2.3.1 Schedule to be determined by Owner. 
 
2.4  Inspection 

 
2.4.1 From project set-up to completion of clean-up, the Asbestos Abatement Consultant will be present 

both inside and outside of the work area.   
 

2.4.2 Inspections will be conducted to confirm the Contractor’s compliance. Failure to comply with the 
specified requirements may result in a stoppage of work at no additional cost to the Owner.  
 

2.4.3 Promptly notify the Consultant of any ACM or potential ACM discovered during the work and not 
apparent in the audit, specifications or site meeting(s). DO NOT disturb such material until given 
direction by the Consultant. Assume such material to contain asbestos of a type other than 
Chrysotile until proven otherwise. Failure to notify the Consultant of ACM prior to removal will 
result in the dispute of payment of fees for any extra work performed. 

 
2.4.4 The following inspections will be conducted at the Owner’s cost. Provide Consultant with minimum 

of 24 Hours verbal notice: 
 

2.4.5 Pre Set-up Meeting: prior to work area set-up. 
 

2.4.6 Pre Start Inspection: conducted after completion of work area set-up and prior to start of 
contaminated work.  
 

2.4.7 Contaminated Work Inspections: inspections and routine monitoring of the abatement will be 
conducted for the duration of the project.  
 

2.4.8 Pre-Lock Down Visual Clearance: conducted after removal of all ACM, but prior to application of 
lock down agent. 
 

2.4.9 Final Visual Clearance: conducted after removal of all ACM, and application of lock down agent to 
confirm cleanliness. Additional labour or materials expended by the Asbestos Abatement 
Contractor to provide satisfactory performance to the level specified shall be at no additional cost.  
 

2.5  Submittal Section 
 
2.5.1 Refer to the requirements included in the Front End documents.  
 
2.5.2 The contractor shall have all asbestos waste transported under a current and valid Certificate of 

Approval or Provisional Certificate of Approval that specifically authorizes the transportation of 
asbestos waste in bulk. A copy of the Certificate of Approval will be maintained on-site and within 
the transport vehicle(s) and will be provided to the Consultant upon request. 

 
2.6  Permits and Regulations 
 
2.6.1 Comply with all federal, provincial and local requirements, Regulations and Acts as well as 

client/owner corporate policies and procedures pertaining to asbestos and health and safety, 
provided that in any case of conflict among these requirements or with these specifications the 
more stringent requirements shall apply. 
 

2.6.2 Comply will all aspects of the Occupational Health and Safety Act Revised Statues of Ontario, 
2005. 
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2.6.3 Comply with Ontario Regulation 278/05 “Asbestos on Construction Projects and in Buildings and 
Repair Operations”, made under the Occupational Health and Safety Act. 
 

2.6.4 Comply with “Handling, Transportation and Disposal of Asbestos Waste’ in accordance with 
Ontario Regulation 347 as amended by Ontario Regulation 558/00, under the Environmental 
Protection Act (General-Waste Management), June 1992. 
 

2.6.5 Before varying a measure or procedure described in Ontario Regulation 278/05, or these 
specifications, the contractor/constructor must ensure that the varied measure(s) and/or 
procedure(s), affords protection for the health and safety of workers and building occupants that is 
at least equal to the protection that would be provided by complying with Ontario Regulation 
278/05. Written notice of the varied measure(s) and/or procedure(s) shall be given in advance to 
the joint health and safety committee and safety representative, if any, for the workplace. Such 
notice shall also be provided to the Consultant. 

 
2.7  Instruction and Training 

 
2.7.1 It shall be the responsibility of the Constructor to inform all workers involved in this project of the 

hazards in regard to the work to be performed and ensure appropriate training has been provided 
to all workers. 

 
2.7.2 Every worker shall be properly trained  in accordance with Section 19 of Ontario Regulation 

278/05 in the removal/management of asbestos as a Type 1, Type 2 and Type 3 Operation and 
have had instruction and training in: 
 

a) Asbestos awareness; 
b) The hazards of asbestos exposure; 
c) Personal hygiene and work practices; 
d) The use, cleaning, maintenance, selection and disposal of respirators and protective 

clothing; and 
e) The measures and procedures prescribed by Ontario Regulation 278/05. 

 
2.7.3 Instruction and training related to personal protective equipment and hygiene shall include but 

shall not necessarily be limited to: 
 

a) Limitations of the equipment;  
b) Inspection and maintenance of the equipment; 
c) Fitting of the equipment; and 
d) Disinfecting and decontamination of the equipment. 

 
2.7.4 The abatement contractor shall ensure that every worker/supervisor involved in a Type 3 

operation meets the training and certification requirements of Section 20 of Ontario Regulation 
278/05. 
 

2.8  Worker Protection 
 

2.8.1 All personal protective equipment shall be used and maintained in accordance to the 
manufactures specifications and/or federal, provincial, local regulations and Acts and any 
corporate policies and procedures. 

 
2.8.2 All Personal protective equipment shall be of a nature that can be readily and effectively 

decontaminated or shall be of a disposable type. 
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2.8.3 Damaged, deteriorated or defective personal protective equipment shall be repaired or replaced 
immediately and the worker shall not continue with their duties until such damages, deterioration 
or defects have been corrected. 
 

2.8.4 All personal protective equipment shall be durable enough and otherwise suitable to withstand the 
nature of the work being performed and the environmental conditions present within the work 
area(s). 
 

2.8.5 The contractor shall provide all workers with personally issued respirators suitable for protection 
against asbestos and acceptable to the Ministry of Labour. 
 

2.8.6 It shall be the responsibility of the Contractor/Constructor to ensure that all procedures for the use 
of respiratory equipment in accordance with Ontario Regulation 278/05 and manufacturers 
requirements are complied with.  This shall include but shall not necessarily be limited to: 
 

 The worker being physically able to perform the required duties while wearing the 
respirator; 

 Respirators must be fit checked by qualitative or quantitative fit testing. Instruction must be 
provided as defined by the Occupational Health and safety Act; 

 Air purifying respirators will be equipped with Ministry of Labour and NIOSH approved N 
100, P 100, R 100 or HEPA hard exterior cassette style filters and shall be fitted so that an 
effective seal exists between the respirator and the workers face; 

 Supplied air respirators will have supply air meet the Canadian Standards Association 
(CSA) standard Z180.1-00, Compressed Breathing Air and Systems (March 2000) 

 Cleaning and disinfecting of respirator(s) after each use or more often if needed; 

 Inspection of respirator(s) and/or respiratory equipment before each use; 

 The proper storage in a clean, dry and sanitary location when respirator(s) are not in use; 
and 

 The development of written procedures regarding selection, use and care of respirators. 
 
2.8.7 For Type 1 Operations, where respiratory protection is not required, because concentrations of 

airborne asbestos fibres are less then the TWAEV, but is requested by the worker(s); the 
contractor shall provide a NIOSH-approved respirator in accordance to Table 2 of Ontario 
Regulation 278/05 to the workers and the worker(s) shall use the respirator.  
 

2.8.8 Protective Clothing:  The Contractor shall provide every worker who enters the work area with 
disposable coveralls and gloves which: 
 

 Shall be made of a material that does not readily retain nor permit the penetration of 
asbestos fibres; 

 Shall consist of head covering and full body covering that fits snugly at the ankles, wrists 
and neck, in order to prevent asbestos fibres from reaching the garment and skin under 
the protective clothing; 

 Shall include suitable footwear; and 

 Shall be repaired or replaced if torn or damaged. 
 

2.8.9 The Contractor shall provide worker(s) with Canadian Standards Association approved head, 
hearing and foot protection for the work being performed and as required by applicable 
construction safety regulations.  
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2.9  Authorized Visitor Protection 
 
2.9.1 The Contractor shall provide all prescribed personal protective equipment to authorized visitors to 

the work area(s). 
 

2.9.2 Ensure authorized visitors have received required training prior to entry to the work areas.  
 

2.9.3 Instruct authorized visitors in all relevant procedures to be followed while in and around the work 
area(s). 

 
 
3.0 APPROVED PRODUCTS 
 
3.1 Materials and Equipment 
 

Amended Water:  Water with a surfactant agent added to reduce water tension for thorough 
wetting of fibres. 

 

Decontamination Shower:  For the purpose of worker decontamination, a portable self-contained 
shower equipped with the following shall be utilized: 
 

 Hot and cold water connections; 

 Interior hot and cold fixtures that can be controlled by the person using the shower; or 
provide a constant water temperature of not less the 40 Celsius but not greater 50 
Celsius; 

 A containment basin of sufficient capacity to collect and contain the quantity of water 
required for at least one worker to properly decontaminate; and 

 Shall be supplied with soap and clean towels. 
 

Drop Sheets: Fire retardant Polyethylene:  0.15mm (6 mil) minimum thickness or Fire retardant 
Fibre Reinforced (FR) polyethylene:  0.15mm (6mil) minimum thickness. New Materials Only. 
 

Exhaust Ducting:  For use with Negative Air Unit(s) shall be flexible reinforced heavy duty type 
duct and be free of tears, punctures and damage and be otherwise suitable for the conditions of 
the work area(s).  The cross sectional area of the ducting shall be maintained during the operation 
of the Negative Air Unit(s).  And reasonable care shall be taken to ensure the ducting does not 
become damaged. 
 
Micronic Water Filter: Shall be used to filter contaminated water that is to be discharged to local 
sanitary sewers. Contaminated water includes but is not necessarily limited to wash down water 
and decontamination shower water. The filter shall be equipped with a secondary 5 micrometer 
filter.  As an alternative to filtration, contaminated water may be collected in appropriate waste 
containers for off-site disposal. 
 

Negative Air Units:  Shall be equipped with HEPA/P100 filters and shall have performance leak 
testing to verify efficiency of filters. Copies of filter tests shall be provided to the consultant upon 
request. 
 

Power Tools: used in the cutting, grinding, drilling, abrading, sanding, vibrating or removal of 
Asbestos Containing Material, as a Type 2 Operation, shall be equipped with an effective dust 
collection device with a HEPA/P100 filtration system capable of capturing all debris and dust 
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generated by the tool.  All tools and assemblies of dust collection and filtration equipment will be 
subject to approval and testing by the Consultant as seen fit prior to use. 

 

Pressure Differential Measuring Device: shall be capable of measuring pressure differential of 
0.02 inches of water column and shall otherwise measure pressure differential in an appropriate 
range and interval. The device shall be dedicated to the site/work area, properly calibrated, 
installed and maintained throughout the duration of work to measure pressure differential between 
the enclosed removal area and the occupied area and shall be acceptable to the consultant. Daily 
records shall be kept by the contractor, on site, and made available to the consultant. 
 

Sealant: A suitable water based post-removal sealer appropriate for the lock-down and sealing of 
asbestos fibres to polyethylene sheeting and cleaned substrate. 
 

Sprayer(s): Shall be capable of delivering low velocity mist pattern spray of Amended water or 
sealant. Sprayers may be hand held reservoir type or powered airless units. 
 
Surfactant: A commercial or industrial agent that when added to potable water reduces surface 
tension. 
 
Tape: shall be able to create and maintain a suitable seal on polyethylene and other materials 
within the work area under both wet and dry conditions and ambient temperatures for the duration 
of the work being performed and shall otherwise be suitable for the work being performed. 
 
Waste Containers:  Waste shall be contained in two overlying dust tight containers impervious to 
asbestos fibres.  The outer container shall be a minimum of 0.15 mm (6 mil.) thick sealable 
polyethylene waste bag.   

 

 Should the waste material include sharp objects/materials, the inner container shall be a 
sealable metal, cardboard, fibre or plastic type suitable to resist puncturing of the 
containers; 

 Containers shall be cleaned with a damp cloth or vacuum equipped with a HEPA filter 
immediately before being removed from the work area; 

 Outer waste containers shall have a pre-printed cautionary asbestos warning identifying it 
as asbestos waste in both official languages clearly visible and legible in a colour which 
contrasts with the background on which it is printed; and 

 Be otherwise suited for the waste being contained. 
 

Vacuums:  Shall be equipped with HEPA/P100 filters and shall have performance leak testing to 
verify efficiency of filters. Copies of filter tests shall be provided to the consultant upon request. 

 
3.2 Signage and Placards 
 
3.2.1 Before beginning work, post a sufficient number of signs at each entrance/exit to the work 

area(s) warning of asbestos hazards and restricting access to authorized persons wearing 
personal protective equipment.  
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3.2.2 On both sides of all containers and vehicles used in the transport of asbestos waste in large easily 
legible letters of a minimum of ten centimetres (10 cm) in height which contrast in colour with the 
background of the container or vehicle the following words shall be clearly displayed: 

 

 CAUTION; CONTAINS ASBESTOS FIBRES; Avoid Creating Dust and Spillage. 

 Asbestos May be Harmful To Your Health; Wear Approved Protective Equipment. 
 
 

4.0 EXECUTION 
 
4.1 General Requirements – All Procedures 
 

4.1.1 Before beginning work, post at each entrance/exit to the work area(s) a sufficient number of 
signs warning of asbestos hazards and restricting access to authorized persons wearing 
personal protective equipment.  
 

4.1.2 Eating, drinking, chewing or smoking shall not be permitted in the work area. 
 

4.1.3 Where wet removals are to take place de-energize and disable with proper lock-out tag-out 
procedures electrical systems. 
 

4.1.4 Temporary electrical distribution systems equipped with Ground Fault Circuit Interrupters (GFCI) 
shall be supplied and used by the Contractor during wet removals. 
 

4.1.5 Remove all items from the work area(s). If items are affixed or otherwise cannot be removed 
from the work area(s), ensure that they are pre-cleaned using a HEPA/P100 filtered vacuum or 
damp wiping and completely covered and sealed with polyethylene sheeting and otherwise 
adequately protected. 
 

4.1.6 Before commencing with work, disable and seal all ventilation to and from the work area and 
ensure ventilation remains disabled throughout the duration of activities. Seal any and all 
openings within the work area(s). 
 

4.1.7 Removal of Asbestos Containing Materials shall commence only after set-up is complete. 
 

4.1.8 Frequently and at regular intervals during the Work and immediately upon completion of the 
work clean up and place all asbestos dust, debris and waste in approved waste containers. 
 

4.1.9 Prevent the spread of dust from the Work Area. 
 

4.1.10 At completion of Work or at the end of the work day, remove from work area(s) all asbestos 
waste and in accordance with requirements of Ontario Regulations and these specifications 
dispose of asbestos waste off-site. 

 
4.2 Execution of Type 1 Operation 
 
4.2.1 Clean-Up 
 

4.2.1.1 After completion of the removal; perform final thorough cleanup of polyethylene, barriers, 
tools, equipment, items, work area(s) and adjacent areas using HEPA/P100 filtered 
vacuum or damp wiping methods.  Ensuring work area(s) and all items within the work 
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area(s) are free off asbestos dust, debris and waste.  Place and seal all asbestos dust 
debris and waste in approved waste containers 

 
4.2.1.2 Wet and fold polyethylene and barriers in a manner which contains asbestos dust, debris 

and waste, place and seal in approved waste containers.   
 
4.2.1.3  If Personal Protective Equipment was requested and used by the worker prior to leaving 

the work area(s) clean all asbestos dust, debris and waste from clothing and personal 
protective equipment (PPE).  Remove and place disposable PPE in approved waste 
container. 

 
4.2.1.4 Immediately before their removal from the work area, clean each filled waste container 

using HEPA/P100 filtered vacuum and place and seal in a secondary clean waste 
container. 

 
4.3 EXECUTION OF TYPE 2 OPERATION 

 
4.3.1 Set-Up 
 

4.3.1.1 Construct an enclosure using polyethylene sheeting that extends from floor to ceiling 
and encompasses the entire work area where asbestos containing materials will be 
removed or encapsulated. The enclosure shall include the following: 

 

 Double flap weighted air lock doors at all entrances, exits and doorways of the 
enclosure and rooms within the enclosure; 

 Transparent windows for inspection purposes from outside the enclosure area; 

 Sealed edges of the entire enclosure using tape or other suitable methods; and 

 Ensure all edges of enclosure are securely fixed. 
 

4.3.1.2 Provide facilities for washing hands and face. 
 
4.3.2 Asbestos Removal 
 

4.3.2.1 Workers entering the work area shall don all appropriate personal protective equipment 
including coveralls and respiratory protection prior to entering the work area. 

 
4.3.2.2 Before commencing with work and at the beginning and end of each work shift and at a 

minimum of at least once per day the enclosure shall be inspected for any defects of 
deficiencies. 

 
4.3.2.3 Any defects or deficiencies observed shall be repaired forthwith and no work other than 

such repairs shall be conducted until repair activities are completed 
 
4.3.2.4 Loose material which is pulverized, crumbled and or powdered and shall be removed by 

HEPA/P100 filtered vacuum. Friable Asbestos Containing Materials to be removed or 
disturbed shall be thoroughly wetted with Amended Water before and during work unless 
wetting creates a hazard or causes damage. 
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4.3.2.5 Perform removal of ACM in a manner to reduce dust creation to lowest level practicable 
by: 

 

 Not permitting dust and waste to fall freely from one work level to another; 

 Use of hand tools only for the removal of ACM; 

 Careful removal of ACM;  

 Continual wetting of Asbestos Containing Materials throughout the work; and 

 Placing removed asbestos waste directly into approved waste containers. 
 

4.3.2.6 Perform removal All workers shall proceed to the washing facilities while wearing 
respirator and shall wash hands and face before leaving the work area. 

 
4.3.3 Clean-Up 
 

4.3.3.1 After completion of the removal; perform final thorough cleanup of polyethylene, barriers, 
tools, equipment, items, work area(s) and adjacent areas using HEPA/P100 filtered 
vacuum or damp wiping methods.  Ensuring work area(s) and all items within the work 
area(s) are free off asbestos dust, debris and waste.  Place and seal all asbestos dust 
debris and waste in approved waste containers 

 
4.3.3.2 Apply Sealant to all vertical and horizontal surfaces, enclosures, drop sheets and items 

within the enclosure.  Allow sufficient time for sealant to dry. 
 

4.3.3.3 Wet and fold polyethylene and barriers in a manner which contains asbestos dust, debris 
and waste, place and seal in approved waste containers.   

 
4.3.3.4 Prior to leaving the work area(s) workers shall clean all asbestos dust, debris and waste 

from Personal Protective Clothing Using HEPA/P100 filtered vacuum or damp wipe 
methods prior to removing the clothing.  Remove and place disposable Personal 
Protective Clothing in approved waste containers. 

 
4.3.3.5 Immediately before their removal from the work area, clean each filled waste container 

using HEPA/P100 filtered vacuum and place and seal in a secondary clean waste 
container. 

 
 

END OF SECTION 
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PART 1 - GENERAL 
 
1.1 SUMMARY 
 
1.1.1 Comply with Division 1, General Requirements and all documents referred to therein. 

 
1.1.2 This Section includes supply and installation of unit masonry assemblies consisting of 

the following: 
 
.1 Veneer Brick 
.2 Architectural Concrete Masonry Units (CMUs) 
.3 Mortar, and Grout 
.4 Reinforcing steel 
.5 Masonry joint reinforcement 
.6 Ties and anchors 
.7 Miscellaneous masonry accessories 
 

1.2 REFERENCES 
 

1.2.1 ASTM C216 Standard     SW Severe Weather ( Cold Climate )  
 

1.2.2 ASTM A82-02 Standard Specification for Steel Wire, Plain, for Concrete 
 Reinforcement 

 
1.2.3 ASTM A116-11 Standard Specification for Metallic-Coated, Steel Woven 

 Wire Fence Fabric. 
 
1.2.4 ASTM A123/A123M-13 Standard Specification for Zinc (Hot-Dip Galvanized) 

 Coatings on Iron and Steel Products. 
 
1.2.5 ASTM A153/A153M-09 Standard Specification for Zinc Coated (Hot-Dip) on Iron 

and  
 Steel Hardware. 

 
1.2.6 ASTM A167-99 (2009) Standard Specification for Stainless and Heat-Resistant  

 Chromium-Nickel Steel Plate, Sheet and Strip. 
 
1.2.7 ASTM A580/A580M-15 Standard Specification for Stainless Steel Wire. 
 
1.2.8 ASTM C207-06(2011) Standard Specification for Hydrated Lime for Masonry  

 Purposes. 
 
1.2.9 ASTM C331/C331M-14 Standard Specification for Lightweight Aggregates for 

 Concrete Masonry Units. 
 
1.2.10 CSA A23.1-09/A23.2-09 Concrete Materials and Methods of Concrete 

 Construction/Test Methods and Standard Practices for 
 Concrete. 
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1.2.11 CAN/CSA G164-M92 (R2003) Hot Dip Galvanizing of Irregularly Shaped Articles. 
 

1.2.12 CSA A-82  EG Exterior Grade Masonry Unit 
 
1.2.13 CSA S304-14 Design of Masonry Structures. 
 
1.2.14 CSA A82.56-M1976 Aggregate for Masonry Mortar. 
 
1.2.15 CSA A165 Series-14 CSA Standards on Concrete Masonry Units. 
 
1.2.16 1 CSA A179-14 Mortar and Grout for Unit Masonry. 

 
1.2.17 CSA A370-14 Connectors for Masonry. 
 
1.2.18 CSA A371-14 Masonry Construction for Buildings. 
 
1.2.19  CSA G30.3-M1983(R1998) Cold Drawn Steel Wire for Concrete Reinforcement. 

 
1.3 DEFINITIONS 

 
1.3.1 Solid block:  A masonry unit with a net cross sectional area of at least 75% of its gross 

sectional area in any plane parallel to its bearing surface. 
 

1.3.2 One hundred percent (100%) solid block:  A masonry unit with plain flat ends and 
without cores. 
 

1.3.3 Administrative Requirements - Pre-Construction Conference: Arrange a site meeting 
attended by the contractor's superintendent, the Subcontractor's representative and 
foreman for this project, the Consultant, materials supplier(s), and other relevant 
personal before commencement of work for this Section; agenda for meeting will 
include; but not be limited to, the following: 
 
.1 Confirmation of specifications and details for the project 
.2 Required mortar, grout and concrete testing, batch control and grouting 
procedures 
.3 Installation requirements of air/vapour membranes and insulation and 
coordination with other components of the Work 
.4 Confirmation of cavity compartmentalization and drainage requirements 
.5 Confirmation of appearance of exposed block lintels 
.6 Confirmation of reinforcement at corners and wall intersections 
.7 Coordination of interior and exterior crack control measures 
.8 Confirmation of trowelled or tooled joints to concealed and exposed masonry 
faces 
.9 Confirmation of methods for keeping mortar out of cavity space 
.10 Confirmation of methods for controlling efflorescence during construction 
.11 Confirmation of membranes and membrane flashing materials and details used 
for  construction 
.12 Review of submitted masonry unit samples 
.13 Review of hot and cold weather requirements 
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1.3.4 Coordination: Coordinate components of the work of this Section with work performed by 

other Sections including; but not limited to, the following: 
 
.1 Rain Screen Wall Construction: Masonry veneer forms a part of the exterior rain 
screen and protective facing.  Construct assembly to allow for ventilation, drainage and 
pressure equalization of the voids between the veneer and the insulation with the 
outside pressures.  Construct cavity space divided into separate compartments as a 
means of controlling these pressure differences within the building envelope. 
.2 Steel Support Angles and Brackets: Coordinate requirements for structural steel 
support angles and brackets supplied and installed onto the building structure by Section 
05 50 00. 
 

1.4 DESIGN REQUIREMENTS 
 

1.4.1 Fire and smoke separations:  Where masonry walls, partitions and furring are required to 
act as fire and smoke separations or barriers or as fire protection for structural steel, 
they shall conform to Supplementary Guidelines to the latest OBC, with respect to 
equivalent thickness and type of concrete and to requirements of authorities having 
jurisdiction.   

1.4.2 Comply with CSA A370, CSA A371, CSA S304, local building codes, authorities having 
jurisdiction and these Specifications.  Should conflict occur, the more strict shall govern. 
 

1.4.3 Comply with CAN3-A371 for construction tolerances.  Tolerances shall not accumulate. 
 

1.4.4 Irregularity in mortar joints of wall faces exposed or painted in the completed work shall 
not be noticeable when viewed from a distance of 15'. 
 

1.5 SOURCE QUALITY CONTROL 
 

1.5.1 The Consultant may appoint an independent testing company to test each type of 
masonry unit and mortar.  Tests for masonry units shall be in accordance with CSA 
S304, and CSA A165 as appropriate.  Submit products selected at random in presence 
of Consultant to the testing company for testing when directed. 
 

1.5.2 Submit unit compression test and net area and absorption tests to Consultant prior to 
delivery of materials  to the site. 
 

1.5.3 Include testing cost as part of this Section. 
 

1.6 FIELD QUALITY CONTROL 
 

1.6.1 Perform field quality control tests as part of work of this Section. 
 

1.6.2 Perform site tests to determine moisture content of unit at time of delivery to site. 
 

1.6.3 Submit three test reports for each type of mortar and grout in accordance with CSA 
A179 . 
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1.6.4 Site test clay masonry units to determine initial rate of absorption in accordance with 
CSA A179. 
 

1.7 SUBMITTALS 
 

1.7.1 Submit two samples of each type of masonry unit, reinforcing, ties, anchors, accessories 
and cured coloured mortar for approval before delivery of materials to the site. 
 

1.7.2 Submit two brick samples, each consisting of 6 bricks, showing range of colours and 
texture, stacked with simulated joints. 

 
1.7.3 Products on site shall match approved samples. 

 
1.7.4 Shop Drawings: Submit shop drawings indicating the following: 

 
.1 Indicate sizes, profiles, coursing, and locations of special shapes for concrete 

masonry units. 
.2 Indicate sizes, profiles, and locations of each stone trim unit required. 
.3 Detail corner units, end dam units, and other special applications for fabricated 

flashings. 
 

1.7.5 Informational Submittals: Provide the following submittals when requested by the 
Consultant: Submit ULC Assembly Listings and Materials cut sheets for fire rated 
assemblies as follows: 
 
.1 Not later than 30 working days following Award of Contract, submit copies of 

ULC Assembly and Materials Listing for indicating ULC Number and how 
assembly meets the rating criteria for assemblies listed on drawings or meets 
requirements of Supplementary Standard SB-3 of Ontario Building Code 

.2 Use the same system and material as would be required for a tested assembly 
for the project; ULC Listings are tested with the specific materials indicated; 
substitutions will not be permitted unless evidence of equivalency is confirmed. 

.3 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. 

 
1.8 MOCK-UP 

 
1.8.1 Prior to commencement of work, construct a 1000 mm (40") high and 1500 mm (60") 

long sample wall for each type of masonry wall on site at locations on the building 
approved by the Consultant. 
 

1.8.2 Allow Consultant to inspect sample wall during the various stages of its construction. 
 

1.8.3 Sample wall shall show the specified mortar, bond, joint treatment, back-up masonry,  
cast-in-place concrete and metal stud, reinforcement, insulation, vapour barrier, and 
flashing where applicable.  Remove rejected sample walls from site.  Approved sample 
wall may form part of the completed work.  All work shall match approved sample wall. 
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1.8.4 Co-ordinate erection of sample wall with Sections providing back up construction. 
 

1.9 PRODUCT DELIVERY, STORAGE AND HANDLING 
 

1.9.1 Deliver and store masonry units, palletized, level and under protective covering.  Do not 
overload structure. 
 

1.9.2 Protect materials and products from deterioration by weather, mechanical damage and 
other causes, and from soiling. 
 

1.9.3 Keep masonry materials and products completely free from frost, snow and ice. 
 

1.10 COLD WEATHER WORK 
 

1.10.1 Comply with CSA A371 and the following: 
 
.1 Where possible, deliver materials required to the site in advance of freezing 

temperatures.   
.2 Use dry, unfrozen masonry units. 
.3 Building on frozen work is prohibited.  Remove sections of masonry deemed 

frozen and damaged before continuing construction of that section. 
.4 Do not use scorched sand, salts, or anti-freeze admixtures. 
 
 
 
 
 

 
1.10.2 Cold Weather Construction Requirements 

 
.1 Provisions for work in progress: 
 

Condition Requirement 

 
Ambient temperature 
above 40°F (4.5°C) 
 

 
Normal construction practice.  
Cover stored materials.  

 
Ambient temperature 
below 40°F (4.5°C) or 
temperature of units 
below 40°F (4.5°C) 

 
Heat mortar materials to produce mortar temperatures 
between 40°F (4.5°C) and 120°F (49°C) at time of mixing. 
Maintain mortar above freezing until used in masonry. If 
units have a temperature below 20°F (-7°C), heat to above 
20°F (-7°C).  
Remove visible ice from units.  
 

 
 

Condition Requirement 
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Ambient temperature is 
between  25°F (-4°C) 
and 20°F (-7°C) 
 

Heat masonry under construction from both sides. Install 
wind breaks when wind velocities reach 15 mph (24 km/h). 

 
Ambient temperature is 
below 20°F (-7°C) 
 

 
Provide heat enclosure for masonry under construction and 
maintain temperature above 32°F (0°C) within that 
enclosure.  

 
 
2. Protection of newly completed work: 
 

Condition Requirement 

 
Mean daily temperature 
above 40°F (4.5°C) 

 
Normal construction practice. Cover top of unfinished 
masonry work to protect it from weather.  
 

 
Mean daily temperature 
between 40°F (4.5°C) 
and  
25°F (-4°C) 
 

 
Cover completed masonry with weather resistive 
membrane to protect from rain or snow for 24 hours after 
construction.  

 
Mean daily temperature 
between 25°F (-4°C) and  
20°F (-7°C) 
 

 
Cover masonry with insulating blankets or equivalent 
protection for 24 hours after construction.   
 

 
Mean daily temperature 
below 20°F (-7°C) 
 

 
Maintain temperature of masonry above 32°F (0°C) for 24 
hours after construction.  

 
 
 

1.11 HOT WEATHER PROTECTION 
 

1.11.1 Protect freshly laid masonry from drying too rapidly, by means of waterproof, non-
staining coverings. 
 

 PART 2 - PRODUCTS  
 

2.1 MATERIAL 
 

2.1.1 Concrete block:  CSA A165.1, autoclaved, low pressure steam or bubble cured. All 
interior walls and partitions corners to be bullnose unit. 
 
.1 Classification: S/15/A/M, 75% solid for all locations where structural members 

bear on concrete block. 
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.2 H/15/A/M, for all other block work. 

.3 Fire Resistant Concrete Masonry Units: Manufactured in accordance with CSA 
A165: 
.1 2 Hour Fire Rating: H/15/C/O 
.2 1 Hour Fire Rating: H/15/A/O 

.4 Size: Modular imperial to sizes indicated on Drawings. 

.5 Special shapes: 
.1 Provide square units for exposed corners. 
.2 Provide purpose made shapes for lintels and bond beams. 
.3 Provide additional special shapes required for project. 
.4 Manufacture special shapes at same time and with the same batch as 

standard concrete block to be used. 
 

 
2.1.2 Architectural Block: Architectural Block series by Brampton Brick or equivalent texture 

and colour to be confirmed by Architect. 
 

2.1.3 Portland cement: Type 10. 
 

2.1.4 Masonry cement: Type H or Type L. 
 

2.1.5 Sand:  CSA A82.56M, as amended by CSA A179. 
 

2.1.6 Lime:  ASTM C207, hydrated lime. 
 

2.1.7 Water:  Clear and free from injurious amounts of deleterious substances. 
 

2.1.8 Colour pigments:  Pure mineral pigment, mineral oxide content minimum 70%.  Fillers; 
inert.  Maximum carbon black content; 1% water soluble matter. Colours to be selected 
by Consultant to match existing mortar at exterior brick. 
 
.1 Extra Strong Colour by Elementis Pigments Inc., 
.2 Staybrite by Sternson Limited, or other approved manufacture. 
 

2.1.9 Non-shrink grout: Minimum compressive strength of 35 Mpa (5000 psi) at 28 days.  
Include  
non-ferrous expansion agents where exposed to view or weather. 
 
.1 Sika Grout 212 By Sika, 
.2 Sealtight CG-86 by W.R. Meadows of Canada Ltd., 
.3 Thoro Multigrout by Harris Specialty Chemicals, or other approved manufacture 
 

2.1.10 Parging mortar: Type N, having a compressive strength of 5.0 Mpa (759 psi) minimum, 1 
part Portland cement to not less than 2 1/2 nor more than 3 1/2 parts sand by volume. 
 

2.1.11 Control joint material: 
 
.1 Rapid Control Joint by Dur O Wal Limited, 
.2 Titewall BL-A by Blok lok Ltd., or other approved manufacture. 
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2.1.12 Premoulded filler:  100% over sized: 

 
.1 Rodofoam PR grade by Sternson Limited, 
.2 Sealtight Rescor by W.R. Meadows of Canada Ltd., or other approved 
manufacture. 
 

2.1.13 Mineral wool filler:  Mineral fibre batt insulation by Roxul Company, or other acceptable 
equivalents. 
 

2.1.14 Through-wall flashing material: Modified bitumen, glass scrim reinforced elastomeric, 0.9 
mm (35 mils) thick, Blueskin TWF by Henry Company, or other approved manufacture. 

 
2.1.15 Flexible anchors and adjustable ties:  9 gauge galvanized rods. 

 
2.1.16 Horizontal reinforcing: 
 

.1 Reinforcing:  Truss type, consisting of 9 ga. wire complying with CSA G30.3, two 
side rods welded to a continuous diagonal formed cross rod forming a truss 
design with alternating welds not exceeding 8".  Width of reinforcing unit shall be 
1 1/2" less than nominal thickness of wall, BL 30 Blok Truss by Blok Lok or other 
approved manufacture. 

.2 Galvanizing:  ASTM A116 Class 3 mill galvanized for interior walls and ASTM 
A153 Class B2 hot dipped galvanized after fabrication for exterior walls. 

 
2.1.17 Masonry Unit Veneer/Concrete or Concrete Masonry Unit Substrate Tie Systems: 

 
.1 Backer Plate: Fabricated from stainless steel meeting requirements of CSA 

A370-04(R2009) and ASTM A1011/A101aM-12; designed to transfer wind loads 
to steel stud framing; length to suit total cavity, insulation and sheathing 
thickness, as detailed on Drawings. 

.2 Ties: Wire ties fabricated from stainless steel wire in accordance with CSA 
G30.18-09; length to allow for cavity width and to extend minimum 2” into 
masonry unit joint. 

.3 Fasteners: Self tapping metal screws to metal stud backup as recommended by 
tie manufacturer consisting of close tolerance bits for use in percussion drills, and 
hammer driven anchors with pull-out strengths of 5.4 kN for 20 MPa concrete 
and 3.75 kN for hollow concrete masonry unit with a 1” embedment: 
.1 Fero Holdings Ltd., Rap-Tie System 
.2 Blok-Lok, BL-407 

 
2.1.18 Insulation fasteners:  Wedge Lok by Block Lok Limited. 

 
2.1.19 Interior and Exterior Single Wythe Concrete Block Walls: 

 
.1 Single wythe interior and exterior concrete block walls: Horizontal reinforcement 
shall be  
 ladder type or truss type having two parallel side rods 3/16" diam. welded to 
3/16" cross  rods forming a ladder or truss design. Side rods shall be notched or 
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knurled. Design  ladder or truss reinforcement to allow placement of side rods at 
center-line of both face  shells of concrete block. 
 

2.1.20 Minimum corrosion protection for masonry connectors and horizontal reinforcing, as 
outlined in CSA A370: 
 
.1 Interior masonry not subjected to moisture; Mill galvanized carbon steel. 
.2 Interior masonry subject to moisture, below grade masonry in contact with 
ground, and  
 above grade exterior masonry in buildings less than 32'-0" in height (measured 
from the  
 floor level of the first storey); Hot-dipped galvanized after fabrication with 
minimum zinc  
 coating in accordance with ASTM A153, Class B wire ties/reinforcing 1.5 oz/ft² 
and ASTM  
 A123 plates/strips/sheets 2 oz/ft², on each face. 
 

2.1.21 Masonry connectors shall meet the following performance tolerance requirements as 
outlined in CSA A370: 
 
.1 Deflection; Maximum 3/32" including free play when acted apon by a lateral load 
of 0.05  
 ton force in all possible positions. 
.2 Linkage preventing separation of components i.e. brick tie/connector reinforcing, 
etc. 
.3 Free play of multi-part connectors; not more than 0.048" when assembled in all 
possible  
 configurations and not subject to a load. 
 

2.1.22 All steel anchors, reinforcement and other accessories: Stainless steel conforming to 
ASTM A167 or hot dip galvanized, complying with CSA G164, as herein specified. 
 

2.1.23 Trim Units: Manufactured in accordance with CSA A165, and as follows: 
 
.1 Architectural Sill Profile: 

.1 Size: 5-1/2" deep, complete with drip edge, 3-1/2" high, and angled to 3-
1/4" high, with beveled edges. 

.2 At locations requiring sills to wrap a corner, provide corner sill unit as a 
one (1) piece unit completed with beveled profile to match adjacent sill 
units. Miter joints are not permitted, unless prior written approved by the 
Consultant is obtained. 

.3 Colour: As indicated on the Drawings. 

.4 Basis of Cambridge Series, Architectural Sills Model R24/3.5 Angled, by 
Richvale York Block Inc. 

 
2.2 MORTAR TYPES 

 
2.2.1 Mortar types in parts by volume, complying with CSA A179-M shall be as follows: 
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HYDRATED 
LIME  AGGREGATE 
OR MASONRY LOOSE 28 DAY 

PORTLAND LIME CEMENT DAMP COMPRESSIVE 
TYPE CEMENT PUTTY TYPE H CONDITION STRENGTH 
  

1 1/2 0 4-1/2 
S      or   12.5 MPa 

1/2 0 1 4-1/2 (1800 psi) 
  

1 1 0 6 
N      or   5 MPa 

0 0 1 3 (750 psi) 
  

 
 

2.2.2 Use premixed masonry mortars prepared with Betomix 1.1.6 and Betomix Plus, by 
Daubois Inc., or other approved manufacture, for exterior face work. 
 

2.2.3 Other masonry cement may be used only on interior masonry. 
 

2.2.4 Add colouring pigment to mortar for face work if required.  Colours shall be as later 
directed to match existing mortar at exterior brickwork.  Under no circumstances shall 
colour pigment loading exceed 6% per 55 lb. of dry mixed mortar.  Mix colouring pigment 
into mortar in accordance with manufacturer's written instructions and as required to 
ensure colour uniformity and consistency. 
 

2.3 MORTAR LOCATIONS 
 

2.3.1 Type SW hard burned clay face brick with initial rate of absorption range of 10 to 20 
grams: Type N. 
 

2.3.2 Back up masonry to exterior walls:  Type S. 
 
2.3.3 Bearing courses:  Type S.  Rake joints back 1/2" if such courses are to be exposed and 

point to match remainder of wall. 
2.3.4 Non load bearing partitions:  Type N. 

 
2.3.5 Grout in around all beams, joists, truss bearing plates bearing on masonry work:  Type 

S. 
 
2.4 MORTAR PREPARATION 

 
2.4.1 Measure and mix mortar products accurately according to CSA A179.  Proportion 

products by either the property specifications or the proportion specifications of CSA 
A179. 
 

2.4.2 Mortar of the products and proportions used shall be mixed to an initial flow of 100% to 
115% and shall have a flow after suction of not less than 70% of original flow. 
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2.4.3 Do not mix different types of mortar in the same mixer unless the mixer is thoroughly 

cleaned first. 
 

2.4.4 When air temperature is 27°C or higher, use and place mortar in its final position within 
two hours of mixing it.  When air temperature is less than 27°C use and place mortar in 
its final position within 2 1/2 hours of mixing it.  Discard mortar not used within above 
times. 
 

2.4.5 Mortars which have stiffened within mix/use time limits due to moisture evaporation may 
be re tempered by adding enough water as is necessary to produce proper workability 
consistent with the initial rate of absorption of the masonry units. 
 

2.5 GROUTS 
 

2.5.1 Measure and mix grout products accurately according to CSA A179M. 
 

2.5.2 Do not mix different types of grout in same mixer or mixer used for mixing of mortar 
unless mixer is thoroughly cleaned. 
 

2.5.3 Use and place grout in its final position within 2 1/2 hours of mixing it.  Discard grout not 
used within 2 1/2 hours. 
 

2.5.4 Grout types by volume shall be as follows: 
 

HYDRATED 
LIME OR 

PORTLAND LIME AGGREGATE MEASURED 
TYPE CEMENT PUTTY IN LOOSE DAMP STATE 
  
Fine   2-1/4 to 3 times the sum of the 

cementitious 
Grout 1 0 to 1/10 materials 
  
Coarse   1 to 2 times the sum of the 

cementitious 
Grout 1 0 to 1/10 materials 
  

 
2.5.5 Use coarse grout where required, in spaces 2" or more in least horizontal dimension.  

Use fine grout in spaces less than 2" in horizontal dimension. 
 

2.6 ACCESSORIES 
 

2.6.1 Weepholes: PVC 'T' shaped brick vents by Goodco Limited, or cadium plated airplane 
type 'Weep Holes-343' by Blok-Lok Limited, set 32" O.C. for architectural block in the 
following locations: 
 
.1 Bottom course of manufactured stone masonry units throughout; 
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.2 Top courses of manufactured stone masonry units throughout. 
 

2.6.2 Mortar Dropping Control Devices: 
 

.1 High density, polyethylene or nylon woven mesh type mortar dropping control 
devices  

 with trapezoidal "zigzag" shaped top edge, designed to allow moisture/water to 
flow/drain downward in cavity/collar joints to the weepholes, thicknesses to suit 
cavies and collar joints, 'The Mortar Net' by Mortar Net USA Ltd., and distributed 
by JV Building Supply, division of Consolidated Materials Corporation, or 
approved equal. 

 
 PART 3 - EXECUTION 

 
3.1 LINES AND LEVELS 

 
3.1.1 Provide general lines and levels.  Be responsible for accurate dimensions, lines and 

levels of work of this Section.  Make work plumb and true. 
 

3.2 CUTTING AND PATCHING 
 

3.2.1 Do all cutting, fitting and patching of masonry to receive work of other trades, to make 
work properly come together and to make good to match adjacent masonry. 
 

3.3 BUILT INS 
 

3.3.1 Install items supplied by other trades to be built into masonry walls, plumb, level, 
properly aligned, rigid and secure.  Build in miscellaneous metal work, loose lintels, 
bearing plates, sleeves, anchor bolts, anchors, wood nailers and all other items which 
required attachment or building into the masonry. 
 

3.3.2 Set access doors and panels with front face flush with final wall finish.  Such fittings shall 
be located precisely as directed. 
 

3.3.3 Anchor steel door frames in place and build masonry around them.  Do not attach door 
frames to walls by fastening to wood nailers.  Use steel anchors.  Solidly grout voids 
between masonry and steel frames for doors full with masonry mortar or fine grout.  
Keep exposed faces of frames free from mortar.  Remove droppings promptly. 
 

3.4 PROVISIONS FOR OTHER TRADES 
 

3.4.1 Provide openings in masonry walls where required or indicated. 
 

3.4.2 Accurately locate chases and opening and neatly finish to required sizes. 
 

3.4.3 Where masonry encloses conduit or piping, bring to proper level indicated and as 
directed.  Do not cover any pipe or conduit chases or enclosures until advised that work 
has been inspected and tested. 
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3.5 ERECTION – GENERAL 
 

3.5.1 Erect masonry to correct dimensions, plumb, true and with level courses. 
3.5.2 Maintain joints vertical in alternate courses or as broken by bond pattern in line, 

throughout the entire height. 
 

3.5.3 Reinforce masonry as required, to support wall mounted equipment, building 
components and fixtures provided under other Sections. 
 

3.5.4 Verify the loads to be supported and the arrangement and type of fastenings with the 
appropriate Section. 
 

3.5.5 Lay masonry exposed to view or to receive a brushed or sprayed finish carefully with 
even joint widths, and with exposed faces flush and even throughout.  Broken corners 
and spoiled units are not acceptable.  Do not use units which are too contrasting in 
appearance.  Provide satisfactory blending of tones and textures. 
 

3.5.6 Where resilient base is indicated, tool joints to within 4" of the floor.  Strike joints at base 
flush. 
 

3.5.7 Lay block to receive adhesive-applied gypsum board plumb, with joints finished flush. 
 

3.5.8 Level, align and plumb masonry for application of thin set applied ceramic tile to 
requirements of 09 30 00 - Ceramic Tile, with joints struck flush. 
 

3.5.9 The corners of concrete masonry units projecting into habitable areas and exposed or 
painted in the finished work shall be single or double bullnosed as required to suit the 
particular location. Lay specially shaped masonry units required or shown on Drawings.  
 

3.5.10 Completely fill and tool head and bed joints to provide support for vapour barrier 
adhesive. 
 

3.5.11 Completely fill joints in solid block masonry with mortar. Fully cover the end areas and 
bearing areas of the face shells of hollow units with mortar. 
 

3.5.12 Provide anchors, ties, crimps, and other mason's iron work required for the construction 
of the work. 
 

3.5.13 Build in anchors, nailers, accessories, flashings and other items required as the masonry 
work progresses.  Solidly fill with non-shrink grout all voids in masonry into which anchor 
bolts or other connection materials are built. 
 

3.5.14 Fill hollow metal door and borrowed light frames occurring in masonry with grout. 
 

3.5.15 Provide grout setting bed for flashing under window sills. 
 

3.5.16 Determine the location and size of openings to be left in masonry walls for heating, 
ventilating, plumbing, electrical fixtures, ducts, boxes and other items.  Pass conduits 
and piping through hollow cells of blocks or build around them and split blocks.  Build 
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chases and openings as required accurately located and neatly finished, as the work 
progresses.  Cut block for electrical boxes and recessed equipment accurately using a 
carborundum saw.  Provide square clean edges. 
 

3.5.17 Tooth new masonry into existing, where existing openings are to be filled in. necessary 
for construction purposes to "stop-off" a horizontal run of masonry, rake back 1/2-block 
length in each course.  Toothing is not permitted, except with the written approval of the 
Consultant. 
 

3.5.18 Tool joints in exposed masonry to a neat concave finish using 5/8" diameter non staining 
tool.  Before tooling, ensure that surface of mortar is thumb print hard and has lost water 
sheen.  Strike joints flush in concealed locations.  Rake alternate joints back 1/2" where 
masonry is to receive plaster directly.  Do not rake back joints containing reinforcing. 
 

3.5.19 Where fresh masonry joins masonry that is partially or totally set, clean and lightly wet 
the exposed surface of the set masonry so as to obtain the best possible bond with the 
new work. 
 

3.5.20 Where the joints in interior masonry will be apparent in the completed building, start 
interior walls and the back-up masonry for exterior walls with a 4" starter course, or as 
necessary to achieve a neat appearance at the door head/lintel condition. 
 

3.5.21 Where insulation and vapour barrier are to be built into masonry walls.  Co-ordinate the 
erection of the masonry with the installation of insulation under Section 07 21 00, 
Building Insulation.  Strike joints flush on exterior face of interior wythes and parge this 
surface with a 1/4" thick coating of cement mortar.  Trowel surface smooth to receive 
vapour barrier adhesive.  Build exterior wythe tight to completed insulation. 
 

3.5.22 Provide light weight aggregate as required for fire rated partitions. 
 

3.5.23 Lay all joint 3/8" thick unless otherwise specified or indicated on Drawings. 
 

3.5.24 Use lightweight aggregate units for concrete masonry visible or painted in the finished 
work. 
  

3.5.25 Other masonry units shall be of lightweight aggregate or of regular sand and gravel 
aggregates. 
 

3.6 COMPOSITE EXTERIOR WALLS 
 

3.6.1 Construct exterior brick masonry using brick to match existing brick.  Use only clean, 
sound brick.  Brickwork shall match adjacent existing brickwork in coursing, bonding, 
colouring of brick and mortar and shall blend into existing, to approval of Consultant. 
 

3.6.2 Tooth new brickwork into existing. 
 

3.6.3 Supply insulation fasteners to Section 07 21 00 for installation. 
 

3.7 PARTITIONS 
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3.7.1 Unless otherwise shown or specified, lay concrete block masonry in running bond. 

 
3.7.2 Build up non load bearing walls to within 1" of underside of structure unless shown 

otherwise.  Obtain lateral support anchors from Section 05 10 00.  Secure lateral support 
anchors to structure along wall.  Perform necessary drilling of concrete.  Where junction 
of wall and structure will be visible in the completed building, lay sash block so that 
grooves engage in legs of metal anchors such that anchorage is concealed.  Where 
junction of wall and structure will be concealed, lay top course to engage lateral support 
angles.  Install mineral wool filler in void between top of wall and underside of structure.  
Cut filler around legs of concealed anchors.  Leave ready for caulking. 
 

3.7.3 Use concrete aggregate block for walls and partitions on slabs on grade.  At all other 
locations use light weight block. 
 

3.7.4 Carry partitions up through ceiling to slab or metal deck above. 
 

3.7.5 Where walls and partitions are pierced by structural members, ducts, pipes, fill voids with 
mortar to within 1" of such members flush with wall face.  Fill spaces between partition 
and structural members, ducts and pipes with glass fibre or mineral wool insulation 
compressed 50% completely from one side of wall to other. 
 

3.8 REINFORCING AND ANCHORING 
 

3.8.1 Reinforce and anchor masonry as required by local by laws when greater requirements 
are not specified or shown. 
 

3.8.2 Unless otherwise shown, tie walls at corners in masonry bond, alternate courses. 
 

3.8.3 At wall intersections, terminate one wall at the face of the other and build in 
prefabricated sections of truss type connectors at 16" o.c. vertically. 
 

3.8.4 Provide horizontal reinforcing above first block course above floors slab and in first block 
course below floor slab, with box ties to anchor face masonry to back up. 
 

3.8.5 Reinforce hollow concrete masonry walls with truss reinforcing every 16" o.c. to suit wall 
thickness. 
 

3.8.6 Cut alternate continuous reinforcing at control joints in straight walls.  Lap splices in 
continuous length reinforcing 6". 
 

3.8.7 Install masonry reinforcing in two consecutive courses above and below openings in 
walls, extending not less than 3' 0" on both sides of opening. 
 

3.8.8 Use adjustable wall ties where the horizontal joints in adjacent wythes of masonry walls 
requiring reinforcing are not in vertical alignment.  Install ties 12" o.c. horizontally and 
16" vertically. 
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3.8.9 Solidly fill with mortar all voids in masonry into which anchor bolts, reinforcing steel or 
other connection materials are built. 
 

3.9 LINTELS 
 

3.9.1 Lintels over openings in masonry shall have a minimum bearing of 8" on each side of 
opening.  Provide building paper bond barrier at ends and under bearing parts of lintels. 
 

3.9.2 Install loose steel lintels and bearing plates.  Grout under lintels and/or bearing plates at 
each jamb with full bed of mortar. 
 

3.9.3 Provide reinforced concrete block lintels of same thickness as wall for block walls of less 
than 8" thickness and for other block walls where units are to be painted or visible in the 
completed work.  Construct lintels with special concrete lintel units.  Supervise the filling 
of voids of units with concrete and their reinforcing with deformed steel bars.  Cure 
before applying loads.  Provide temporary support for lintels consisting of a level 
platform, true to the proper elevation and of sufficient strength to support the load 
without visible deflection.  Maintain supports in place for a minimum of 7 days and for a 
period sufficient to permit the concrete to cure and gain sufficient strength to safely 
support all loads.  Lay masonry units with full mortar coverage on all abutting edges with 
joints shoved tight.  Where masonry construction is continued above the lintel, place the 
first course of masonry units on the lintel in a full mortar bed. 
 

3.10 BEARING AND ANCHORAGE 
 

3.10.1 Provide at least 16" of 100% solid masonry under bearing of beams, girders, trusses and 
lintels extending 8" beyond each side of bearing, at least 8" of 100% solid masonry 
under joists and under slabs.  Hollow units filled with concrete are not acceptable.  
Provide a concrete distribution pad in lieu of solid masonry specified above for bearing 
plates anchored with bolts.  Solid masonry in locations visible in the completed work 
shall be of same material and appearance as adjacent wall surface. 
 

3.11 INSTALLATION   DAMPPROOF COURSES 
 

3.11.1 At walls having grout fill, turn damp-proof course material up at least 8" on the face of 
the back-up masonry and terminate in a reglet. 
 

3.11.2 In all cases extend damp-proof course material through full thickness of face masonry. 
 

3.11.3 Make 100% watertight seal between damp-proof course material strips with waterproof 
adhesive.  Make 100% watertight seal between damp-proof course material and items 
passing through it. 
 

3.12 REPOINTING 
 

3.12.1 Cut back defective joints 1/2" taking care not to damage units.  Remove dust and loose 
materials by brushing or by water jet.  If water jet is used, allow excess water to drain 
before repointing. 
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3.12.2 Repoint with mortar similar to original mortar mix.  Pre hydrate mortar by mixing with 
only a portion of required water, two hours before use.  At end of curing period, rework 
mortar, adding remaining water. 
 

3.12.3 Pack mortar tightly in thin layers and tool to required joint finish. 
 

3.13 CLEANING 
 

3.13.1 Clean masonry according to masonry unit manufacturer's written instructions. 
 

3.13.2 Where mortar or stains cannot be removed as specified above, propose other methods 
to the Consultant for approval.  Employ methods approved by the Consultant and 
remove mortar and stains. 
 

3.14 PROTECTION 
 

3.14.1 Provide and maintain protection against entry of moisture into masonry whenever work 
is interrupted.  Use non staining water repellent paper, polyethylene sheet or tarpaulins 
overhanging walls 2' 0" minimum and secured in place to prevent wind uplift.  Similarly 
protect exposed ledges to be covered by flashing or other material until such materials 
are installed. 
 

3.14.2 Provide and maintain protective non staining boards to external corners which may be 
damaged by construction activities.  Secure protection without damaging the work. 
 
 
END OF SECTION 
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 PART 1 - GENERAL 
 
1.1 WORK INCLUDED 
 
1.1.1 Comply with Division 1, General Requirements and all documents referred to therein. 
 
1.1.2 Provide all labour, materials, products, equipment and services required to complete the 

metal fabrications work necessary and/or indicated on the Drawings and specified herein 
including all metal work which is not specified elsewhere. 

 
1.2 REFERENCES 
 
 
1.2.1 ASTM A53/A53M-12: Standard Specification for Pipe, Steel, Black and Hot-

Dipped, Zinc-Coated, Welded and Seamless. 

1.2.2 ASTM A123/A123M-13 Standard Specification for Zinc (Hot-Dip Galvanized) 
Coatings on Iron and Steel Products. 

 
1.2.3 ASTM A143/A143M-07(2014) Standard Practice for Safeguarding Against 

Embrittlement of Hot-Dip Galvanized Structural Steel 
Products and Procedures for Detecting Embrittlement. 

 
1.2.4 ASTM A153 / A53M-09 Standard Specification for Zinc Coating (Hot-Dip) on Iron 

and Steel Hardware. 
 
1.2.5 ASTM A167-99(2009) Standard Specification for Stainless and Heat-Resisting 

Chromium-Nickel Steel Plate. 
 
1.2.6 ASTM A307-14 Standard Specification for Carbon Steel Bolts, Studs, and 

Threaded Rod 60,000 PSI Tensile Strength. 
 
1.2.7 ASTM A325-14 Standard Specification for Structural Bolts, Steel, Heat 

Treated, 120/105 ksi Minimum Tensile Strength. 
 
1.2.8 ASTM A394-08(2015) Standard Specification for Steel Transmission Tower Bolts, 

Zinc-Coated and Bare. 
 
1.2.9 ASTM A563-15 Standard Specification for Carbon and Alloy Steel Nuts. 
 
1.2.10 ASTM A653/A653M-15 Standard Specification for Steel Sheet, Zinc-Coated 

(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by 
the Hot-Dip Process. 

 
1.2.11 ASTM A780/A780M-09(2015) Standard Practice for Repair of Damaged and 

Uncoated Areas of Hot-Dip Galvanized Coatings. 
 

1.2.12 ASTM 1011/A1011M-14 Standard Specification for Steel, Sheet and Strip, Hot-
Rolled, Carbon, Structural, High-Strength, Low-Alloy, High-
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Strength Low-Alloy with Improved Formability, and Ultra 
High-Strength. 

 
1.2.13 ASTM C939-10 Standard Test Method for Flow of Grout for preplaced-

aggregate Concrete (Flow Cone Method) 
 

1.2.14 ASTM C1107/1107M-14a Standard Specification for Packaged Dry Hydraulic-Cement 
Grout (Nonshrink) 

 
1.2.15 CAN/CGSB 1.108-M89 Bituminous Solvent Type Paint. 
 
1.2.16 CAN/CGSB 1.171-98 Inorganic Zinc Coating. 
 
1.2.17 CAN/CGSB 1.181-99 Organic, Ready Mixed, Zinc Rich Coating. 
 
1.2.18 CAN/CSA-G40.20-04(R2009) General Requirements for Rolled or Welded Structural 

Quality Steel. 
 
1.2.19 CAN/CSA-G40.21-04(R2009) Structural Quality Steel. 

 
1.2.20 CAN/CSA G164-M92 (R2003) Hot Dip Galvanizing of Irregularly Shaped Articles. 
 
1.2.21 CISC/CPMA 2-75 Quick-Drying Primer For Use on Structural Steel. 

 
1.2.22 CSA W47.1-09(R2014) Certification of Companies for Fusion Welding of Steel 

Structures. 
 
1.2.23 CSA W47.2-11 Certification of Companies for Fusion Welding of 

Aluminum. 
 
1.2.24 CSA W59-13 Welded Steel Construction (Metal Arc Welding). 
 
1.2.25 CAN/CSA W117.2-12 Safety in Welding, Cutting and Allied Processes. 
 
1.3 QUALIFICATIONS OF WELDING 
 
1.3.1 Welding of steel and aluminum shall be undertaken only by a fabricator fully approved by 

the Canadian Welding Bureau and CSA W47.1 and CSA W47.2, as may be applicable. 
 
1.3.2 Conform to safety requirements of CAN/CSA W117.2 for welding operations. 
 
1.4 DESIGN 
 
1.4.1 Design the work of this Section in accordance with the Ontario Building Code and the 

by-laws of the local municipality. 
 
1.4.2 Maximum deflection for individual members shall not exceed 1/360th, of the span. 
 
1.4.3 Work of this Section which will support other items or will be required to support 

structural loads of any nature shall be designed by a Professional Structural Engineer 
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registered in Ontario and who shall affix his/her professional seal and signature to the 
shop drawings for such items. 
 

1.4.4 Work of this Section to be executed by firm thoroughly conversant with laws, by-laws and 
regulations which govern, and capable of workmanship of best grade of modern shop 
and field practice known to recognized manufacturer's specializing in this work. 

 
1.5 SUBMITTALS 
 
1.5.1 Shop drawings: 

 
.1 Make thorough examination of drawings and details, determine the intent, extent, 

and materials, and be fully cognizant of requirements when preparing shop 
drawings. 

.2 Submit shop drawings showing and describing in detail all work of this Section 
including large scale detail of members and materials, of connection and 
interfacing with work of other Sections, jointing details, and of anchorage devices, 
dimension, gauges, thicknesses, description of materials, metal finishing, as well 
as other pertinent data and information. 

.3 Digital files of design drawings shall not be used in the preparation of shop 
drawings. 

 
1.5.2 Submit necessary templates and instructions where fastenings or anchors have to be 

built in by other trades. 
 
1.5.3 Work designed by a Professional Engineer shall bear signature and stamp of the 

engineer. 
 
1.5.4 Submit adequate written instructions for protection of completed work, and proper 

methods and materials to be used in cleaning. 
 

1.6 STORAGE, DELIVERY, HANDLING AND PROTECTION 

1.6.1 Coordinate deliveries to comply with construction schedule and arrange ahead for 
strategic off the ground, under cover storage locations.  Do not load any area beyond the 
design limits. 

1.6.2 Adequately protect and crate all components against damage, dirt, disfigurement and 
weather during delivery and storage.  Damaged materials shall not be used and shall be 
replaced by approved material. 

1.6.3 Cover and protect the work of other Sections in the area of work from damage.  Make 
good all damage to the satisfaction of the Consultant. 

1.6.4 Protect the installed work of this Section and on completion the work shall be examined 
and damage shall be remedied to the complete satisfaction of the Consultant. 

 

 PART 2 - PRODUCTS 
 
2.1 MATERIALS 
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2.1.1 Structural Steel Sections and Steel Plate:  New stock (not weathered or rusted); to 

conform to CAN/CSA-G40.21, Grade 300W (44W) and Grade 350W (50W) for wide 
flange shapes. 

 
2.1.2 Hollow Structural Sections (HSS):  New stock; to conform to CAN/CSA-G40.21, Grade 

350W (50W), Class C, stress relieved. 
 

2.1.3 Sheet Steel (Structural Quality):  Conforms to ASTM A1011/A1011M. 
 

2.1.4 Sheet Steel (Commercial Quality):  Conforms to ASTM A653/A653M, stretcher levelled or 
temper rolled. 
 

2.1.5 Tube:  Conforms to ASTM A53. 

2.1.6 Welding materials:  Complying with CSA W59. 
 
2.1.7 Interior primer:  Complying with CISC/CPMA 2-75, oil alkyd type. 

2.1.8 Stainless steel:  Type 302 or 304 alloy, complying with ASTM A167. 
2.1.9 Aluminum sheet:  1100 alloy, H14 temper, anodizing quality. 
 
2.1.10 Aluminum extrusions: Alcan 6063 alloy, T5 temper. 
 
2.1.11 Steel members, fabrications and assemblies shall be galvanized after fabrication by the 

hot dip process in accordance with CAN/CSA G-164 or ASTM A123. 
 
2.1.12 Bolts, nuts and washers and iron and steel hardware components shall be galvanized in 

accordance with CAN/CSA G-164 or ASTM A153.  Nuts and bolts shall be supplied in 
accordance with ASTM A307, A325, A394 and A563 as applicable. 

 
2.1.13 Products shall be safeguarded against embrittlement in conformance with ASTM A143. 
 
2.1.14 Organic zinc rich primer:  Complying with CAN/CGSB 1.181 "Galvafroid SB Grade" by 

W.R. Meadows of Canada Ltd.,"Kem Organic Zinc Rich Primer No. 6430" by 
Sherwin-Williams Company of Canada Ltd., "Glid-Guard Glid-Zinc Organic Line 5526 
Line" by the Glidden Company Limited, or other approved manufacture. 

 
2.1.15 Inorganic zinc coating: Complying with CAN/CGSB 1.171, "Glid-Guard Glid-Zinc No. 

5535 Line" by Glidden Company Limited, or other approved manufacture. 
 
2.1.16 Interior primer for steel: Complying with CISC/CPMA 2-75a. 
 
2.1.17 Bituminous paint: Complying with CAN/CGSB 1.108. 

2.1.18 Non-Shrink Grout:  Premixed, high strength, maximum bearing, impact resistant, non-
shrink non-metallic aggregate grout having minimum 76 Mpa 28 day compressive 
strength and conforms to ASTM C939 and ASTM C1107/C1107M, 'Embeco Premixed 
Grout' by Master Builders Technologies Ltd.,  or 'Tartan Grout Iron' by Webster & Sons 
Ltd., or 'Sika Grout 212 HP' by Sika Canada Inc. 
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2.2 FABRICATION 
 
2.2.1 Verify all dimensions on the site before preparing Drawings or proceeding with shop 

work. 
 
2.2.2 Insofar as practical, execute fitting and assembly in the shop with various parts of 

assemblies ready for erection at the building site. 
 
2.2.3 Fabricate the work true to dimensions and square. Accurately fit members with hairline 

joints, and join using adequate fastening. 
 
2.2.4 Construct finished work free from distortion and defects detrimental to appearance and 

performance. 
 
2.2.5 File or grind exposed welds smooth and flush.  Do not leave grinding marks.  Construct 

internal and external corners with sharp lines.  Provide continuous welds unless 
otherwise approved by the Consultant in writing. 

 
2.2.6 Fabricate metal work complete with all components required for anchoring to concrete; 

bolting or welding to structural frames; standing free; or resting in frames or sockets in a 
safe and secure manner. 

 
2.2.7 Weld all connections unless approved otherwise in writing by the Consultant. 
 
2.2.8 Execute exposed fastenings neatly where approved and of the same material, colour and 

finish as the base metal, on which they occur. 
 
2.2.9 Counter sink exposed fastenings, where such are approved in writing, and make as 

inconspicuous as possible with bolts cut off flush with nuts.  Construct fastenings of the 
same material and finish as the base material on which they occur. 

 
2.2.10 Insulate contact surfaces to prevent electrolysis due to metal to metal contact or between 

metal and masonry or concrete.  Use bituminous paint, butyl tape, building paper or other 
approved means. 

 
2.2.11 Thoroughly de-scale steel work before delivery to project site.  Remove roughness and 

irregularities, clean with a wire brush, remove oil and grease and prime with one shop 
coat of paint to a 2 mil thickness. 

 
2.2.12 Primer interior steel work supplied under this Section with one shop coat of interior 

primer. 
 
2.2.13 Do not prime the following surfaces: 

 
.1 steel to be encased in concrete; 
.2 non-ferrous metals; 
.3 surfaces and edges to be field welded.  If painted, remove paint for field welding 

for a distance of at least 2" in all sides of the paint. 
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2.2.14 Hot-dip galvanize steel, where specified, in accordance with CAN/CSA G164 (coating 
weight as prescribed for type of article), or ASTM A653/G90 (coating weight;1.25 
oz./sq.ft.) as applicable.  Galvanize after fabrication where possible.  Follow 
recommended precautions to avoid embrittlement of the base metal by over pickling, 
overheating or during galvanizing. 

 
2.2.15 Touch-up galvanized steel where galvanizing is damaged during installation with zinc rich 

primer, in accordance with ASTM A780. 
 
2.2.16 Stainless steel shall be finished in No. 4 bright, brush finish, unless otherwise noted. 

 
2.3 ANCHOR BOLTS AND OTHER MEANS OF ANCHORAGE 
 
2.3.1 Provide all anchor bolts and expansion bolts or other means of anchorage required for 

building into floors, walls and ceilings, where it is necessary to secure metal and wood to 
concrete, masonry or steel work.  Supply anchor bolts, nuts and similar hardware to the 
respective Sections for fastening. 

 
2.4 MISCELLANEOUS STEEL SECTIONS 
 
2.4.1 Supply and install all steel items not indicated to be supplied under other Sections. 
 
2.4.2 Where sections are required to be built into masonry or concrete supply such members 

to the respective Sections. 
 
2.5 CONCEALED SUPPORT ELEMENTS AND FRAMING 
 
2.5.1 Supply and install all support elements and framing as shown on the Drawings for the 

items listed herein.  Construct supports from rolled steel sections assembled by welding. 
 
2.5.2 Design supports to withstand, within acceptable deflection limitations, their own weight, 

the weight of the items to be supported, loads imposed by the motion of supported items, 
where applicable, and all live loads, static and dynamic which might be applied to the 
supported items in the course of their normal function.  Design supports with a safety 
factor of 3.  Design supports further as required to accommodate structural deflection. 

 
2.5.3 Provide all accessories, inserts and fixings necessary for attachment of supports to 

building structure.  Drill supports as required to receive attachment of supported items.  
Arrange supports to avoid conflicts with pipes, ducts, precast concrete connections, 
thermal and vapour barrier construction, framing provided under other sections, and such 
that supports and their fixings are fully concealed from view within the finished work. 

 
2.5.4 Paint all supports unless galvanizing is specified. 
 
2.5.5 Provide concealed support elements or framing as required for the following items: 

 
.1 Vanities. 
.2 Grab bars occurring on gypsum board partitions. 
 

2.6 LINTELS 
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2.6.1 Supply loose steel lintels to other Sections where required for building into the work.  

Fabricate lintels as shown on the Drawings.  Galvanize lintels which will be exposed to 
the exterior. 

 
2.6.2 Lintels for wall of less than 200mm nominal thickness shall be masonry lintels supplied 

and installed under Section 04200. 
 

 

 PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 
3.1.1 Install miscellaneous metals work in the correct locations and positions, plumb, level, 

structurally sound, securely fastened, free from defects detrimental to finished 
appearance and to the approval of the Consultant. 

 
3.1.2 Install the work of this Section using skilled craftsmen and in accordance with 

manufacturer's recommendations where applicable. 
 
3.1.3 After installation, spot prime field bolt heads and nuts, field rivets, welds and any 

abrasions or damage to the shop coat of the primer. 
 
3.1.4 Perform drilling of steel and/or concrete masonry to fasten the work of this Section. 
 
3.1.5 All surfaces prime painted under the Section shall be free from runs, sags, crawls and 

other defects.  This Section shall repair any such defects to the satisfaction of the 
Consultant. 

 
 
 END OF SECTION 
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 PART 1 - GENERAL 
 
1.1 WORK INCLUDED 
 
1.1.1 Comply with Division 1, General Requirements and all documents referred to therein. 
 
1.1.2 Provide all labour, materials, products, equipment and services to complete the rough 

carpentry indicated on the Drawings and specified herein and/or necessary. 
 
1.2 REFERENCES 
 
1.2.1 CSA-O141-05(R2014) Softwood Lumber  
 
1.2.2 CAN/ULC-S102-10 Standard Method of Test for Surface Burning   

  Characteristics of Building Materials and 
Assemblies 

 
1.2.3 CAN/CSA O80-Series-15 Wood Preservation 
 
1.2.4 CSA B111-1974 (R2003) Wire Nails, Spikes and Staples 
 
1.2.5 CSA O121-08(R2013) Douglas Fir Plywood 

 
1.3 PRODUCT DELIVERY, STORAGE AND HANDLING 
 
1.3.1 Accept delivery of pressed steel door frames.  Be responsible for any damage to frames 

from time of delivery until accepted by the Consultant after installation. 
 
1.3.2 Provide dry storage areas for rough carpentry materials.  Stack lumber 6" clear of floor. 
 
1.3.3 Protect fire-retardant materials against high humidity and moisture. 
 
1.3.4 Install temporary wood protection strips at door jambs and similar locations vulnerable to 

damage. 
 
1.3.5 Cover materials stored on site with tarpaulins or polyethylene sheets to prevent moisture, 

absorption and impairment of structural and aesthetic-properties. 
 
1.4 QUALITY ASSURANCE 
 
1.4.1 Identify all lumber and plywood delivered to the site by the grading stamp of an approved 

association or independent grading agency. 
 

 PART 2 - PRODUCTS 
 
2.1 MATERIALS 
 
2.1.1 Wood materials: Straight, sawn square, true, dressed four sides, properly sized and 

shaped to correct dimensions from nominal sizes indicated or specified. 
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2.1.2 Lumber grade and moisture content: Comply with official grading rules of NLGA for the 
particular lumber and grade, and structurally complying with the latest requirements of 
the NBC.  Use only grade marked lumber. 

 
2.1.3 Maximum moisture content of lumber: 7% for interior work, 19% for exterior work. 

 
2.1.4 Softwood lumber: Comply with CSA O141. 
 
2.1.5 Douglas Fir Plywood: Complying with CSA O121, COFI Exterior. 
 
2.1.6 Framing lumber: Lumber for structural components shall be of species and grade 

specified, well seasoned, processed and stamped at same mill with appropriate grade 
markings.  Conform to requirements of Standard Grading Rules for Canadian Lumber of 
National Lumber Grades Authority the (NLGA) with latest supplements, approved by the 
Canadian Lumber Standards Administrative Board. 
 
.1 No. 1 Construction grade, Spruce, Balsam Fir, Lodgepole Pine or Ponderosa 

Pine. 
 
2.1.7 All wood materials: Well seasoned, free from defects that would impair strength or 

durability. 
 
2.1.8 Wood curbs:  Vacuum/pressure impregnated in accordance with CAN/CSA O80.1 to an 

average net retention of [6.0 kg/m3|0.40 lb./ft3].  Wolman CCA preservative or other 
approved manufacture.  Species shall be southern pine, ponderosa pine, fir, western 
hemlock or jack pine. 

 
2.1.9 Blocking, concealed framing, cant strips, grounds, nailing strips: No. 2 Ontario White 

Pine, No. 2 Red Pine, or Construction No. 1 Jack Pine, all complying with the grading 
rules of NLGA, or Construction Douglas Fir complying with COFI standard grading and 
dressing rules. 

2.2 PRESSURE PRESERVATIVE TREATED MATERIALS FOR ALL EXTERIOR 
APPLICATIONS     / FRAMING 

2.2.1 Pressure Preservative Treated Lumber: Lumber graded and stamped in accordance with 
applicable grading rules and standards of associations or agencies approved to grade 
lumber by Canadian Lumber Standards Accreditation Board in accordance with 
CAN/CSA O80 Series. 

 
.1 Species: Pine or Spruce-Pine 
.2 Grade: No.2 or better structural posts and lumber, pieces may be grade stamped 

or shipment certified by letter of compliance. 
.3 Grading authority: NLGA, paragraph 131CC 
.4 Material having twisted grain or structural defects affecting integrity of lumber will 

not be acceptable for this project. 
.5 Use only material with radius edges, minimum 6 mm. 
.6 Kiln dry lumber materials to 8% moisture content or less. 
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2.2.2 Pressure Preservative Treated Plywood: Treated in accordance with CAN/CSA O80 
Series, using water-borne preservative to obtain minimum net retention of 4 kg/m³ of 
wood. Plywood or laminated materials shall be manufactured with exterior grade 
adhesives. After treatment, plywood shall be kiln dried to moisture content of 8% or less. 

2.3 PRESSURE FIRE RETARDANT TREATED MATERIALS 

2.3.1 Treat by pressure impregnation with fire-retardant chemicals in accordance with 
CAN/CSA O80 Series to provide classification for flame spread of not more than 25, 
smoke developed of not more than 75 in accordance with CAN/ULC S102. 

2.3.2 All fire retardant wood must comply with the requirements in AWPA Standard C20 for 
lumber and C27 for plywood. 

 
.1 AWPA C20: Structural Lumber, Fire-Retardant Pressure Treatment, lumber 

materials shall only be of species listed. After treatment, lumber 50 mm or less in 
thickness shall be kiln dried to moisture content of 8% or less. 

.2 AWPA C27: Plywood, Fire-Retardant Pressure Treatment, plywood or laminated 
materials shall be manufactured with exterior grade adhesives. After treatment, 
plywood shall be kiln dried to moisture content of 8% or less. 

.3 All species to comply with CAN/ULC S102 for surface-burning characteristics and 
shall bear identification showing classification and type of fire retardant. 

2.3.3 Each piece or bundle of fire-retardant treated material or panel to bear ULC inspection 
label or stamp attesting to FRS rating indicating flame spread, smoke developed, and 
fuel contributed classification meeting AWPA standard C20 and C27 for Type A Use. 

2.3.4 Fire retardant chemicals used to treat lumber must comply with FR-1 of AWPA Standard 
P17 and shall be free of halogens, sulphates and ammonium phosphate. 

2.3.5 Acceptable materials: Plywood and lumber materials treated by licensed applicators with 
fire retardant materials from the following: 

 
.1 Hickson Corporation – Dricon FRTW 
.2 Hoover Treated Wood Products Inc. – Pyro-Guard 
.3 Chemical Specialties Inc. – D-Blaze 

 
2.3.6 Rough hardware: Nails, screws, bolts, lag screws, anchors, special fastening devices 

and supports as required for the erection of all rough carpentry items. 
 
2.3.7 Fastenings, nails, bolts, screws, lag screws, anchors, special fastening devices and 

supports as required for the erection of all rough carpentry items: Complying with CSA 
B111. 

 
2.4 FABRICATION 
 
2.4.1 Comply with CAN/CSA-O86 for all fabrication and assembly of structural components off 

site, or on site. 
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2.4.2 Treat wood in contact with masonry, or concrete, with wood preservative before setting in 
place.  Apply preservatives in accordance with the manufacturer's written instructions. 

 
2.4.3 Design construction details for expansion and contraction of materials. 
 
2.4.4 Machine sand surfaces exposed in the finished work.  Hand sand to an even smooth 

surface free from scratches. 
 
2.4.5 Refer to structural drawings for sizes and structural requirements. 
 
2.5 FABRICATION - FIRE RETARDANT TREATMENT 
 
2.5.1 Pressure fire retardant treat lumber prior to final milling.  Each piece shall bear the mark 

of Underwriters' Laboratories of Canada indicating conformance to Standard CAN/ULC-
S102. 

 

 PART 3 - EXECUTION 
 
3.1 INSTALLATION - GENERAL 
 
3.1.1 Supply all labour, materials, equipment, services and perform all operations required to 

complete all rough carpentry work to the full intent of the drawings and as herein 
specified. 

3.1.2 Consult with and co-operate with other Sections in advance and build-in or make 
provisions for installation of other work. 

3.1.3 Provide running members of the longest lengths obtainable. 
 
3.1.4 Slowly feed machine-dressed members using sharp cutters.  Provide finished members 

free from drag, feathers, slivers or roughness of any kind.  Remove machine marks by 
sanding. 

 
3.1.5 Properly frame material with tight joints and rigidly secure in place.  Use glue-blocks 

where necessary. 
 
3.1.6 Design construction methods for expansion and contraction of the materials. 
 
3.1.7 Conceal joints and connections wherever possible.  Locate prominent joints only where 

directed. 
 
3.1.8 Erect work plumb, level, square and to the required lines. 
 
3.1.9 Do not regard blocking, strapping and other rough carpentry indicated as complete or 

exact.  Provide rough carpentry items required for the installation of the work of other 
Sections.  Blocking shall be through-bolted to structure. 

 
3.1.10 Set and secure wood level, plumb and to correct locations indicated on Drawings. 

Ensure horizontal bowing is kept to a minimum. 
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3.1.11 Provide temporary bracing and anchorage required to hold members in place until 
permanently secured. Ensure member ends have sufficient bearing area. 

 
3.2 INSTALLATION - GROUNDS, STRAPPING AND FURRING 
 
3.2.1 Install grounds of a thickness required for the application of finishes.  Install room side 

surfaces of grounds plumb and in true plane throughout.  Secure grounds to metal furring 
with 16 ga. galvanized soft annealed tie wire. 

 
3.2.2 Provide wood furring and strapping for applied facings, cupboards, caseworks, lockers, 

cubicles etc. 
 
3.2.3 Provide 25mm x 50mm strapping at 400mm o.c. to suit details.  Secure to nailing strips. 
 
3.2.4 Furring generally shall be 50mm x 50mm at 400mm o.c. erected to suit job conditions, 

where indicated. 
 
3.2.5 Shim members as required to provide a true and plumb surface. 
 
3.3 INSTALLATION - CANT STRIPS, BLOCKING AND CURBS 
 
3.3.1 Apply wood preservative to all surfaces of wood cant strips and blocking to be covered 

with flashing. 
 
3.3.2 Provide wood blocking as indicated.  Provide curbs around roof openings wider than 

250mm in any direction.  Build up curbs of 50mm x 150mm members to 300mm 
minimum above finished roof level.  Bolt or anchor curbs securely in place at 600mm o.c. 
 Provide blocking under cants equal to insulation thickness. 

3.3.3 Provide 19mm thick, fire retardant treated, plywood mounting boards as required for 
mechanical and electrical equipment.  Securely fasten to concrete, masonry or gypsum 
wallboard framing. 

 
3.3.4 Immediately apply, in instance where primed work is cut, a coat of wood preservative to 

the resulting raw surfaces. 
3.3.5 Provide wood blocking for anchoring of window frames. 

 
3.3.6 Provide double studs or wood blocking and bolts in stud partitions for fastening of 

handrails, grab bars, to be capable of supporting 230 kg (500 lb) downward pull. Provide 
double studs and blocking for anchoring of door frames, and other items anchored to 
stud partitions.  

 
3.3.7 Provide 16mm thick fire retardant treated plywood fastened to metal stud framing, at 

washroom mirrors. Provide 16mm thick plywood backing for mirrors fastened to block. 
 
3.3.8 Co-ordinate with Section 09 29 00 - Gypsum Board, the installation of wood blocking for 

fastening of wall mounted accessories and casework 
 
3.4 INSTALLATION - ROUGH HARDWARE 
 
3.4.1 Supply and install rough hardware, including hardware for temporary enclosures. 
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3.4.2 Provide fasteners long enough so that at least half their length penetrates into the 

second member and as recommended by COFI.  Minimize splitting of wood members by 
staggering the fasteners in the direction of the grain and by keeping fasteners well in 
from edges.  Use spiral, annular or resin coated nails for plywood. 

 
3.4.3 Fasten to hollow masonry units with toggle bolt, to solid masonry or concrete with lead 

expansion shields and lag screws.  Do not use organic fibre or wood plugs. 
 
3.5 INSTALLATION - PRESSED STEEL FRAMES 
 
3.5.1 Set frames plumb and square in their exact location.  Firmly block and brace to prevent 

shifting.  Shim up where required to ensure proper alignment dimensions from finished 
floor to head of frame.  Install temporary wood spreaders at mid-height. 

 
3.5.2 Where pressed steel frames are installed in concrete walls, secure frames to concrete 

using lead expansion shields and anchor bolts.  Perform drilling of concrete as required.  
Fill recessed bolt heads flush to frame face with approved metal filler and sand smooth. 

 
3.5.3 Install fire rated door frames in accordance with requirements of authorities having 

jurisdiction to provide the required rating. 
 
3.5.4 Install fire rated door frames in accordance with requirements of National Fire Protection 

Association and authorities having jurisdiction to provide the required rating. 
 
3.6 PRESSURE PRESERVATIVE TREADED WOOD INSTALLATION 
 
3.6.1 Comply with AWPA M4. 

3.6.2 Re-treat surfaces exposed by cutting, trimming or boring with liberal brush application of 
preservative before installation. Allow first coating to fully soak into grain before applying 
second coating in accordance with manufacturer’s instructions. 

3.6.3 Remove with fine sandpaper, chemical deposits on treated wood to receive applied 
finish. 

3.6.4 Use only hot-dipped galvanized, corrosion resistant nail or screw fasteners. Staples are 
not acceptable for installation of preservative treated materials. 

3.6.5 Use water-borne preservative treated wood for: 
 

.1 Wood in contact with masonry or concrete, 

.2 Wood within 450 mm of grade, 

.3 Wood decking and fence boards, 

.4 Wood in contact with flashings, 

.5 Wood in contact with waterproofing membranes, confirm compatibility with 
membrane manufacturer prior to application. 

3.6.6 Use oil-borne preservative treated wood for: 
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.1 Wood in contact with the ground, 

.2 Wood in contact with freshwater, 

.3 Landscaping timbers, 

.4 Retaining walls, 

.5 Piers or docks, 

.6 Pilings, 

.7 Bases of utility poles, 

.8 Bases of fence posts. 

3.7 PRESSURE FIRE RETARDANT TREATED WOOD INSTALLATION 

3.7.1 Field Cuts: 
 

.1 Do not rip, mill or conduct extensive surfacing of fire retardant treated lumber, 
label will be voided. 

.2 Only end cuts, drilling holes and joining cuts are permitted. 

.3 All cuts on plywood will be considered end cuts. 

.4 Fire-retardant lumber and plywood can be given a light sanding for cosmetic 
cleaning after treatment. 

.5 Pre-cut to the greatest extent possible before treating. 

3.7.2 Fire retardant treated plywood used in structural applications shall be graded or 
span-rated material. 

3.7.3 Use only hot-dipped galvanized, corrosion resistant nail or screw fasteners. Staples are 
not acceptable for installation of fire resistant treated materials. 

3.7.4 Where humidity conditions are such that moisture may condense between hardware and 
treated wood, hardware shall be back-primed with a corrosive-inhibitive paint. 

3.7.5 Back-prime at contact points and fasteners to prevent electrolysis when fire retardant 
framing members are used in metal buildings. 

 
 

END OF SECTION  
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 PART 1 - GENERAL 
 
1.1 WORK INCLUDED 
 
1.1.1 Comply with Division 1, General Requirements and all documents referred to therein. 
 
1.1.2 Provide all labour, materials, products, equipment and services to complete the finish 

carpentry and millwork necessary and/or indicated on the Drawings and specified herein. 
 
1.2 RELATED WORK UNDER OTHER SECTIONS 
 
1.2.1 Supply and installation of rough carpentry:  Section 06 10 00. 
 
1.2.2 Supply of finish hardware: Section 08 70 00. 
 
1.3 REFERENCES 
 
1.3.1 ANSI/NPA A208 2009 Medium Density Fiberboard for Interior Use. 
 
1.3.2 ASTM D1037-12 Standard Test Method of Evaluating the Properties 

of Wood-Based Fiber and Particle Panel Materials. 
 
1.3.3 NEMA LD3-2005 High Pressure Paper Base, Decorative Laminates. 
 
1.3.4 CAN3-O188.0-M78 Standard Test Methods for Mat Formed Wood 

Particleboard and Waferboard. 
 
1.3.5 CAN3 O188.1-M78 Interior Mat Formed Wood Particleboard. 
 
1.3.6 CSA O112 Series-(R2014)  Evaluation of Adhesives for Structural Wood 

Products 
 
1.3.7 CSA O121-08(R2013) Douglas Fir Plywood. 
 
1.3.8 CAN/CSA O141-05(R2014) Softwood Lumber. 
 
1.3.9 CSA 0151-09(R2014) Canadian Softwood Plywood. 
 
1.3.10 NFPA 80-2013 Fire Doors and Other Opening Protectives. 
 
1.4 QUALITY ASSURANCE 
 
1.4.1 The work of this Section shall be executed by fully equipped, expert craftsmen, highly 

skilled in millwork fabrication, having a minimum of five (5) years continuous Canadian 
experience in successful manufacture/fabrication and installation of work of type and 
quality shown and specified.  Submit proof of experience upon Consultant's request. 
 

1.4.2 Unless otherwise specified herein comply with the requirements for Custom grade work 
as set out in the Quality Standards for Architectural Millwork published by the 
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AWI/AWMAC. 

1.4.3 Supplements and modifications to the above standards as indicated on the drawings or 
as specified herein shall govern work of this section. 

 
1.5 PRODUCT DELIVERY, STORAGE AND HANDLING 
 
1.5.1 Accept delivery of cabinet work and doors. 

 
1.5.2 Inspect millwork, cabinet work and doors for damage, upon delivery to the site.  Items 

which cannot be readily corrected by sanding, or do not have primer or sealer applied 
shall be promptly returned to the manufacturer. 

 
1.5.3 Store millwork, casework, and doors in a dry and clean location.  If required, store in a 

temperature and humidity controlled area. 
 
1.5.4 Arrange for proper sequence and scheduling of millwork delivery so as not to delay the 

progress of the work.  Prevent materials not reasonably required from accumulating. 
 
1.5.5 Be responsible for any damage to doors from time of delivery until accepted by Owner 

after installation. 
 
1.5.6 Provide dry storage areas.  Stack materials with 150 mm (6") clearance off the floor. 
 
1.5.7 Accept delivery of finishing hardware.  Store hardware in a dry, locked and supervised 

area. 
 
1.5.8 Protect installed hardware from damage and blemishes. 
 
1.5.9 Protect fire-retardant materials against humidity and moisture. 
 
1.5.10 Protect counter tops with 6 mm (1/4") plywood or other suitable sheet material. 
 
1.6 SUBMITTALS 
 
1.6.1 Submit shop Drawings for all items showing large scale details of construction.  Indicate 

profiles of members, jointing, fastenings, strapping, cut-outs for mechanical and electrical 
services and related items. 

 
1.6.2 Submit three 300 mm x 300 mm (12" x 12") samples of wood and plastic laminate 

veneers, and three 300 mm (12") long samples of wood trim, to be supplied to the 
project, before proceeding.  Samples shall show colours, profiles, edging and 
construction. 

 
1.7 ADMINISTRATIVE REQUIREMENTS 

1.7.1 Coordination: Coordinate sizes and locations of framing, blocking, furring, and 
reinforcements provided by work that is specified in other Sections is complete before 
starting work of this Section. 
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1.7.2 Pre-Construction Meeting: Arrange a preconstruction meeting attended by Contractors 
personnel, Consultant, finish carpentry Subcontractor to discuss: 

.1 Installation requirements 

.2 Special surface effects and finishing 

.3 Coordination of work with adjacent finishes 

.4 Protection of finishes 

.5 Acceptability of substrates and quality of materials being used for the project 

1.8 SITE CONDITIONS 

1.8.1 Site Measurements: Verify dimensions by site measurements before fabrication and 
indicate measurements on Shop Drawings where casework is indicated to fit walls and 
other construction; coordinate fabrication schedule with construction progress to avoid 
delaying the Work; locate concealed framing, blocking, and reinforcements that support 
woodwork by site measurements before being enclosed and indicate measurements on 
Shop Drawings. 

1.8.2 Established Dimensions: Establish dimensions and proceed with fabricating casework 
without confirmed site measurements where site measurements cannot be made without 
delaying the Work; coordinate with the construction to ensure that actual dimensions 
correspond to established dimensions; allow for trimming and fitting. 

1.8.3 Ambient Conditions: Maintain area or room in which casework is being installed at a 
uniform temperature and humidity for 24 hours prior to, during and after installation in 
accordance with AWS for relative humidity and moisture content; provide additional 
lighting to maintain a minimum of 430 lx on surfaces and areas where casework is being 
installed. 

1.9 WARRANTY 
 
1.9.1 Warrant plastic laminate work of this Section against defects in materials and 

workmanship in accordance with General Conditions but for an extended period of two 
(2) years and agree to repair or replace faulty materials or work which appears during 
warranty period, without cost to the Owner/Tenant.  Defects shall include but not be 
limited to, opening of joints, cracking, shrinkage, warpage, delamination of plastic 
laminate. 

 

 PART 2 - PRODUCTS 
 
2.1 MATERIALS 
 
2.1.1 Wood members:  Clean, seasoned, straight, square and true on all four sides.  Comply 

with minimum size and tolerances of CSA O141.  Grade-mark all wood materials.  Kiln 
dry wood materials for interior use to a moisture content of 4% to 8%. 

 
2.1.2 Douglas Fir plywood:  Comply with CSA O121.  Western Softwood Plywood:  Comply 

with CSA O151.  Exposed two sides shall be Grade G2S, and exposed one side shall be 
Grade G/Solid.  Consider fitment doors exposed on both sides. 
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2.1.3 Lumber grading - Complying with official grading rules of NLGA. 
 
2.1.4 Lumber species, Group D Balsam Fir or Spruce, complying with CAN/CSA 3-086, unless 

noted otherwise. 
 
2.1.5 Hardwood for paint finish:  Paint grade Birch. 
 
2.1.6 Hardwood Plywood:  Comply with CSA O115 Type II, Exposed faces shall be 

Architectural Grade, selected veneers and unexposed faces shall be sound grade.  
Exposed faces and edges shall be belt sanded other faces regular sanded. 

 
2.1.7 Wood veneer:  Of species specified to match approved sample, minimum 0.8 mm (1/32") 

thick, architectural quality selected for uniformity of colour, figure and grain.  Piece 
veneers shall be parallel clipped, jointed by tapeless splicer and edge glued.  Face 
veneers shall not contain open joints, face depressions, glue stain, patches, plastic repair 
or any other manufacturing irregularities or defects. 

 
2.1.8 Particle Board:  Complying with CAN3-O188 or CAN3-O188.1 Grade R, density of 656 

kg/cu m (41 lbs./cu.ft.) minimum.  Where hardware or fasteners are to be secured, 
provide solid wood for the thickness of the board. 

2.1.9 Medium Density Fibreboard (MDF): Premium grade, 770 kg m3 (48 lbs/ft3 ), complying 
with ANSI A208.2, as tested in accordance with ASTM D1037 methods. 

 
2.1.10 High Density Fibreboard (HDF): Premium grade, 882 kg/m3 (55 lbs/ft3 ), complying with 

ANSI A208.2, as tested in accordance with ASTM D1037 methods. 
 
2.1.11 Exposed framing solid members and trim:  quarter sawn, architectural grade, matched for 

compatibility of grain and colour. 
 
2.1.12 Concealed framing:  Comply with NLGA, S-Dry No. 1 grade Ontario White Pine or 

Douglas Fir; comply with BCLMA construction grade. 
 
2.1.13 Sealer:  Water-repellent penetrating wood preservative, LePage's Wood Preservative, 

distributed by LePage's Ltd., Solignum distributed by Sturgeons Ltd., or other approve 
manufacture. 

 
2.1.14 Fire retardant treatment of plywood and particle board:  Conforming to CAN/CSA 

O80.27-M to provide a flame spread rating of 25 or less, in accordance with test method 
CAN/ULC-S102 of Underwriter's Laboratories of Canada. 

 
2.1.15 Glue for wood assemblies:  Comply with CSA O112.4, polyvinyl adhesive. 
 
2.1.16 Adhesive for decorative laminate fabrication:  Formulated for decorative laminate and to 

suit application without failure. 
 
2.1.17 Plastic laminate facing sheet:  High pressure decorative laminated plastic sheet 

complying with NEMA Publication LD3-2000, Class 1: 
 

.1 Grade: 
.1 Laboratory Grade 840/LGP 
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.2 General Purpose (HGL and VGL) 

.3 Post Forming (PF) 

.4 Backing Grade (BK) 
.2 Type: 

.1 Heavy Duty (HD) 2.0 mm (0.08") thick. 

.2 Standard Duty (S) 1.2 mm (0.048") thick. 

.3 Light Duty (LD) 0.75 mm (.03" thick). 
 
2.1.18 Melamine:  Melamine resin impregnated paper, thermally fused to particle board, 

Formica MCP by Cyanamide Canada Limited, Arborite Cladboard by Domtar 
Construction Materials, or other approved manufacture.  Furniture finish in colour to be 
selected by Consultant. 

 
2.1.19 Closet doors: Melamine faced hollow core wood doors complying with CAN/CSA O132.2, 

provided with lock blocks and intermediate stiles and rails to provide adequate support 
for fastening and hardware. 

 
2.1.20 Plastic laminate for General Counter to be GP HGL, Pattern Series by Formica or 

approved equal.  
 
2.1.21 Magnetic hooks: N40 Grade Neodymium-Iron-Boron magnets with 3 layer coating of 

Nickel-Copper-Nickel coating, minimum 0.0015" thick, with stainless steel dowel, 
mounted with three #6 stainless steel screws, Henkelhook as manufactured by Henkel 
Diversified Inc. or approved equal. 

 
2.2 CABINET HARDWARE 
 
2.2.1 Hafele and Accuride products and other product names and numbers listed in this article 

are a representative quality standard for hinges, handles, shelving pilasters and clips, 
drawer slides, elbow catches, locks, deadbolts, furniture glides, cupboard locks, door 
pulls, etc. Products of other manufacturers meeting or exceeding the quality herein 
specified shall be subject to approval by the Consultant. 

 
2.2.2 For 19 mm (3/4") thick cabinet doors, drawers and shelving; 
 

Hinge 165D 3903 FULL SC DOW MOD14 
Hinge 165D 3904 HALF SC DOW MOD6 
MPL F.W. SCREW MOD 1 3000/4000 
MPL PRE/11MM MOD 1 3000/4000 
Handle BR Satin CHR 8/32 CTC 96MM 
Shelf Support Strip ST.NIP 16X6X3500 
Shelf Support ST. ZIP. 16X28MM 
ACCURIDE C3832-C10 ST. ZIP. 100LB  
ACCURIDE C3832-C12 ST. ZIP. 100LB  
ACCURIDE C3832-C14 ST. ZIP. 100LB  
ACCURIDE C3832-C16 ST. ZIP. 100LB  
ACCURIDE C3832-C18 ST. ZIP. 100LB  
ACCURIDE C3832-C20 ST. ZIP. 100LB 
Elbow Catch Solid Brass CHR.PL 
Lock Core ZN.NI.MATT KEY DIFF TA 
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Deadbolt Lock Body RD.R.H./L.H. 
Deadbolt Lock Body RD.DR. 
Strike Plate ANGLED ST. BL. 
Cyl. ROSETTE BR.NI.MATT 17.4/24MM 
Furniture Glide PL. WH. DIA. 16MM  

 
2.2.3 For 35 mm (1-3/8") thick cabinet doors: 
 

Hinges   F179 76 x 76 Stanley C15 
Roller Catches  504N Onward C26 
Surface Bolt  043-4 X Angle Strike C15 
Door Pulls  CBH245 - 4-1/2" C32D 
Cabinet Locks  “Best’ cylinder and core as supplied under Section 08 70 00 - 

Finishing Hardware. 
 
2.2.4 Closet rods and flanges: 
 

Rods:  Chrome finish, 33 mm diam. 
Flanges: Chrome finish, Closed flanges at both ends of rod. 

 
2.2.5 Shelf and rod: Steel, white enamel, Model No. 1797 by Hager. 
 
2.2.6 Cabinet keying: Key all cabinets and drawer locks alike for each room, except teachers’ 

closets, which shall be keyed to match classroom door. 
 
2.2.7 Provide accessories such as rubber door silencers (2 per drawer or door), and other 

items necessary for completion of the cabinet work. 
 
2.3 FABRICATION - GENERAL 
 
2.3.1 Check job dimensions and conditions and notify the Owner in writing of unacceptable 

conditions.  Do not proceed until remedial instructions are received. 
2.3.2 As far as practical, assemble work at the shop and deliver to the job ready for 

installation.  Leave ample allowance for fitting and scribing on the job. 
 
2.3.3 Fabricate work square and to the required lines.  Recess and conceal fasteners and 

anchor heads.  Fill with matching wood plugs. 
 
2.3.4 Provide wood members free from bruises.  Blemishes, mineral marks, knots, shake and 

other defects.  Select for colour, grain and texture.  Machine and hand sand surfaces 
exposed in finished work to even smooth surface free from defects detrimental to 
appearance. 

 
2.3.5 Provide running members in the maximum lengths obtainable.  Provide thickness of 

members in maximum dressed size of standard lumber.  Where thickness or width 
indicated is not available in hardwoods, use glue laminations to obtain sizes required.  
Spline or key solid boards 6" and wider and glue under pressure.  Provide unexposed 
backs of veneers having the same physical characteristics as the face veneer. 

 
2.3.6 Design construction details for expansion and contraction of materials.  Unless otherwise 
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specified work shall be glued, and blind nailed.  Properly frame material with tight, 
hairline joints and hold rigidly in place.  Use glue blocks where necessary.  Conceal joints 
and connections wherever possible.  Locate prominent joints where directed.  Glue and 
pin mortise and tenon joints.  Intermediate joints between supports will not be permitted.  
Set and fill surface nails.  Prevent opening-up of glue lines in the finished work. 
 

2.3.7 Comply with glue manufacturer's recommendations for lumber moisture content, glue 
shelf life, pot life, working life, mixing, spreading, assembly time, time under pressure and 
ambient temperature. 

 
2.3.8 Provide exposed end grain of solid members and edges of exposed plywood with 

matching solid edging at least 6 mm (1/4") thick. 
 
2.3.9 Seal finish carpentry items before they leave the fabricating shop.  For surfaces to 

receive natural or stain finish ensure that sealer is compatible with the final finish.  
Co-operate with  

2.3.10 Section 09 90 00 and obtain written approval of proposed sealer. 
 
2.4 FABRICATION - TRIM 
 
2.4.1 Trim members shall be of sizes and profiles indicated.  Trim members shall be slow-fed 

work, free from chatter and other machine marks. 
 
2.4.2 Provide trim over 63 mm (2 ½") wide with backs ploughed or kerfed.  Mitre all joints.  

Carefully machine drum-sand exposed flat surface.  Minimize sanding on the job. 
 
2.5 FABRICATION - CABINET WORK 
 
2.5.1 Check job dimensions and conditions and notify Consultant in writing of unacceptable 

conditions.  Do not proceed until remedial instructions are received. 
 
2.5.2 As far as practical, assemble work at the shop and deliver to the job site ready for 

installation.  Leave ample allowance for fitting and scribing on the site. 
 
2.5.3 Unit bodies shall be minimum 19 mm (3/4") thick wood particle board.  All bodies shall 

have backs. 
 
2.5.4 Use HGL, HD plastic laminate for horizontal working surfaces.  Use VGL, S for exposed 

vertical surfaces. 
 
2.5.5 Countertops for vanities shall be post formed plastic laminate faced wood particle board. 
 
2.5.6 Provide melamine on interior exposed surfaces. 
 
2.5.7 Vanities and counters containing sinks shall have waterproof plywood backing for plastic 

laminate. 
 
2.5.8 Other surfaces shall be HGL and VGL, LD.  Colour and sheen to approval of Consultant. 
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2.5.9 Install metal supports supplied under Section 05 99 90 - Miscellaneous Metals, for 
support of vanities. 

 
2.5.10 Provide magnetic hooks at Kindergarten cubbies and elsewhere at a coat hook locations 

as shown. 
 
2.6 FABRICATION - PLASTIC LAMINATE FACED WORK 
 
2.6.1 Comply with NEMA , Publication LD3-2000, Class 1, High Pressure, Paper Base, 

Decorative Laminates. 
 
2.6.2 Provide cores of not less than 19 mm (3/4") nominal thickness solid face Douglas Fir or 

Western Softwood Plywood, or particle board. 
 
2.6.3 Apply backing sheet to laminated flatwork.  Apply uniform coating of sealer on exposed 

edges.  Provide backing sheet of sufficient thickness to compensate stresses caused by 
the facing sheet. 

 
2.6.4 Self-edge straight-line-edging with 1.2 mm (0.048") standard material and radius corners 

with post-forming material; apply with same adhesive as facing sheet.  Chamfer edges 

uniformly at approximately 20 using machine router. 
 
2.6.5 Locate joints at 2400 mm to 3000 mm ( 8'-0" to 10'-0") o.c.  At L-shaped corners mitre 

plastic laminate, to the outside corner.  Accurately fit members together to provide tight 
and flush butt joints, in true planes.  Provide 6 mm (1/4") blind spline and approved type 
draw bolts; one draw bolt at maximum 450 mm (18") centres.  Colour-match adjoining 
units. 

 
2.6.6 Provide cut-outs as required for inserts, fixtures and fittings.  Use radiused corners and 

chamfer edges around cut-outs to avoid chipping laminate. 
 
2.6.7 Post-form laminate work to details indicated.  Provide same core and laminate profiles to 

provide continuous support and bond for the entire surface. 
 
2.6.8 Assemble work, true and square.  Arrange adjacent parts of continuous laminate work to 

match in colour and pattern. 
 
2.7 FABRICATION - VENEERED PANELS 
 
2.7.1 Fabricate wood veneered panels from fire retardant wood particle board cores, minimum 

13 mm (1/2") thick with backing sheet, solid edge strips, and face veneer of species 
indicated. 

 
2.7.2 Book matching panels. 
 
2.7.3 Apply uniform coating of sealer on exposed edges.  Provide backing sheet of sufficient 

thickness to compensate stresses caused by facing sheet. 
 

2.7.4 Provide cut-outs as required for inserts, fixtures and fittings.  Use radius corners and 
chamfer edges around cut-outs to avoid chipping laminate / veneer.  
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 PART 3 - EXECUTION 
 
3.1 INSTALLATION - MILLWORK 
 
3.1.1 Deliver millwork to the site.  Provide units of such size as will not present difficult of entry 

to the place of installation. 
 
3.1.2 Provide cutting and fitting required to install millwork in place. 
 
3.1.3 Install units plumb and level without distortion.  Shim as necessary with concealed shims. 

 Accurately scribe and closely fit face plates, filler strips and trim to irregularities of 
adjacent surfaces. 

 
3.1.4 Secure trim members into proper position with blind nailing where possible or heads of 

exposed nailing neatly set. 
 
3.2 INSTALLATION - CABINETWORK 
 
3.2.1 Counters, vanities, kitchen counters and cupboards may be delivered in assembled or 

knock-down form.  Provide cutting and fitting and assemble as required to install these 
units properly in place. 

 
3.2.2 Where dimensions are incorrect and alterations are required to the main structure of unit, 

return unit to the manufacturer for corrections. 
 
3.2.3 Prepare cut-outs for fittings as required.  Co-operate with the trades concerned. 
 
3.2.4 Install units plumb, square, true, rigid, and level without distortion.  Shim as necessary 

with concealed shims.  Accurately scribe and closely fit face plates, filler strips and trim to 
irregularities of adjacent surfaces. 

 
3.2.5 Secure trim members into proper position with blind nailing where possible or heads of 

exposed nailing neatly set. 
 
3.3 INSTALLATION - PANELLING 
 
3.3.1 Install panelling with concealed fastening. 
 
3.3.2 Install work, true and square.  Arrange adjacent panels to match in colour and pattern. 
 
3.4 INSTALLATION - DOORS 
 
3.4.1 Install hollow metal doors supplied under Section 08 10 00. 
 
3.4.2 Check doors for correct size.  If improperly sized return to manufacturer for corrections. 
 
3.4.3 Prepare doors to receive hardware.  Check each hardware item before installation.  Drill 

pilot holes of suitable diameter. 
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3.4.4 Install doors.  Maintain an even clearance, not exceeding 1/8", between door and frame 
and 19 mm (3/4"), at floor to allow free action of door.  Allow for proper clearance where 
carpet is scheduled. 

 
3.4.5 Install doors with warp age not to exceed 2 mm (3/32") measured diagonally across door. 
 
3.4.6 Install door grilles where required. 
 
3.4.7 Install fire rated doors in accordance with requirements of authorities having jurisdiction 

to provide the required rating.  Install fire rated doors and frames according to NFPA 80. 
 
3.5 INSTALLATION - FINISHING HARDWARE 
 
3.5.1 Install finish hardware in accordance with manufacturer's written instructions.  Do not 

modify finish hardware without manufacturer's written approval. 
 
3.5.2 Install finish hardware secure, plumb, level, and true to line. 
 
3.5.3 Install finish hardware to template. 
 
3.5.4 Cut and fit to substrate avoid damage and weakening.  Reinforce attachment substrate 

as necessary for installation and operation. 
 
3.5.5 Completely cover cut-outs with hardware item. 
 
3.5.6 Mortise work to correct location and size without gouging, splintering, and causing 

irregularities in exposed finish work. 
 
3.5.7 Surfaces for Paint or Other Finish: 
 

.1 Where cutting and fitting is required on substrata to be painted or similarly 
finished, install, fit, and adjust hardware prior to finishing. 

.2 Remove hardware and place in original packaging. 

.3 Re-install hardware after finishing operation is complete. 
 

3.5.8 Install hardware items affixed to concrete with machine screws and threaded metal 
expansion shields. 

 
3.5.9 Set, fit, adjust and clean hardware according to manufacturer's written instructions. 
 
3.5.10 Lubricate moving parts as recommended by hardware manufacturer.  Use graphite type 

lubrication if no other is recommended. 
 
3.5.11 After installation of hardware under this section, check opening units for correct fit and 

uniformity of space around perimeter of units, or between units.  Provide smoothly 
operating opening units free from binding. 

 
3.6 HARDWARE MOUNTING HEIGHTS 
 
3.6.1 Mortise lock strike: 990 mm (39") from centre of knob to finished floor. 
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3.6.2 Deadlock strike: 1270 mm (50") from centre of cylinder to finished floor. 
 
3.6.3 Mortised night latches: 1270 mm (50") from centre of cross bar to finished floor. 
3.6.4 Panic sets: 1020 mm (40") from centre to finished floor. 

 
3.6.5 Door pulls: 1020 mm (40") from centre to finished floor. 
 
3.6.6 Push plates: 1120 mm (44") from centre to finished floor. 
 
3.6.7 Blank strikes: 1270 mm (50") from centre to finished floor. 
 
3.6.8 Blank fronts: 1270 mm (50") from centre to finished floor. 
 
3.6.9 Door closer arms:  To allow maximum degree of swing. 
 
3.6.10 Floor stops:  To allow maximum degree of swing. 
 
3.7 ADJUSTING AND CLEANING - HARDWARE 
 
3.7.1 Check and adjust each operating hardware item to ensure proper operation and function 

of unit. 
 
3.7.2 Lubricate moving parts as recommended by hardware manufacturer.  Use graphite type 

lubricant if no other is recommended. 
 
3.7.3 Repair or replace defective materials and units which cannot be adjusted and lubricated 

to operate freely and smoothly.  Re-install items found improperly installed. 
 
3.7.4 Prior to date of Substantial Performance, re-adjust and re-lubricate as necessary. 
 
3.7.5 Instruct Owner's designated personnel in the proper adjustment and maintenance of 

hardware and finishes at time of final hardware adjustment. 
 
3.8 CLEANING 
 
3.8.1 On completion, remove manufacturer's identification markings and clean plastic laminate 

surfaces. 
 
 

END OF SECTION   
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PART 1 - GENERAL 
 
1.1 DESCRIPTION 
 
1.1.1 This section include a description of materials to be supplied and labour required for the 

installation of all sheet metal caps, counter flashings, metal siding and all other roof 
related metal flashings required to complete the installation.  

 
1.2 DISPOSAL 
 
1.2.1 Be responsible for the safe disposal of all debris from the job site. 
 
1.3 SAMPLES 
 
1.3.1 Submit samples of sheet metal flashing specified before proceeding with the work, 

showing proposed method of shaping, forming, jointing and fastening.  
 
1.3.2 Submit samples if approval of substitutions is requested.  
 
1.3.3 Sheet metal flashing shall match colour of existing metal flashing of Building, particularly 

when they adjoin one another.  

1.3.4 Submit shop drawings indicating material, thickness and finish. 
 
1.4 QUALITY ASSURANCE 
 
1.4.1 Sheet metal flashing work shall be carried out in accordance with the best standards 

practices; with joints locked, cleaned, caulked, as required, and exposed edges 
hemmed. Ample allowance shall be made in all work for expansion and contraction. 
Finished work shall ensure a complete, watertight installation.  

1.4.2 Fabricator and tradesmen executing the work of this Section shall have had a minimum 
five (5) years continuous Canadian experience in successful manufacture and 
installation of Work of type and quality shown and specified.  Submit proof of experience 
upon Consultant's request. 

 
1.4.3 Form to profiles as detailed upon the drawings, or as required to suite site conditions.  
 
1.4.4 Mitred corners shall be straight and true to profiles shown on drawings, with flat surfaces 

free of distortion and free of face nailing.  
 
1.5 REFERENCES 

 
 
1.5.1 ASTM A653/A653M-15  Standard Specification for Steel Sheet, Zinc-Coated 

      (Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the      Hot-Dip Process 
 

1.5.2 CSA B111-74(2003)  Wire Nails, Spikes and Staples. 
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1.5.3 CAN/CGSB-1.108-M89  Bituminous Solvent Type Paint. 

 
1.5.4 Standard practices, unless otherwise noted herein, shall be deemed to constitute 

recommended procedures published in S.M.A.C.N.A. – Architectural Manual. 
 
1.6 INSPECTION AND TESTING 
 
1.6.1 The Owner will appoint and pay an independent inspection and testing agency, to 

inspect and test roofing and sheet metal work.  
 
1.7 WARRANTY  
 
1.7.1 Remedy all defects in the Sheet Metal Flashings installed hereunder, which appears 

within a period of two (2) years from the date of final completion. 
 
1.7.2 Pay for all damage resulting from aforementioned defects. Make all necessary repairs 

and replacement within 48 hours of receipt of written notification.  
 
1.7.3 Provide a written warranty confirming the above, issued on the corporate letterhead, and 

sealed by an authorized company official. 
 
1.7.4 Nothing contained in this Article shall be construed as in any way restricting or limiting 

the liability in Common Law and statutory liability of the Contractor.  
 

PART 2 - MATERIALS  
 
2.1 DESCRIPTION 
 
2.1.1 Metal flashing shall be 24 gauge pre-finished commercial galvanized to ASTM 

A653/A653M. Coating designation G90, PPD 8000 Paint Series from standard colour 
chart. Paint finished to match existing colour or as requested by Owner.  

 
2.2 CAULKING 
 
2.2.1 Refer to Section 07 90 00 – Sealants 
 
2.3 STARTER STRIP 
 
2.3.1 Starter strips to be manufactured from the same type of material used for cap and 

counter flashings, and shall be of 20 gauge galvanized steel.  
 
2.4 FASTENING CLEATS 
 
2.4.1 Fastening cleats to be manufactured from the same type of material used for cap and 

counter flashings and shall be of 2 gauge pre-painted steel.  
 
2.5 UNDERLAY / SEPARATION SHEET 
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2.5.1 No. 15 felt.  
 
2.6 STEEL FASTENERS 
 
2.6.1 Flat head nails, bolts, screw and rivets to be galvanized stainless steel or same metal as 

material to be fastened. CSA B111. 
 
2.6.2 Cadmium plated screws, coloured head.  
 
2.7 BITUMINOUS METAL BACK PAINT 
 
2.7.1 Bituminous metal back paint to CAN/CGSB-1.108-M Type II – Ace of Spades or 410-02 

as manufactured by Bakor.  
 
2.8 Wedges 
 
2.8.1 Rolled plumber sheet wedge.  

2.9 FABRICATION 

2.9.1 Metal flashing shall be as detailed supplemented by recommendations of S.M.A.C.N.A. 
Architectural Manual. Also fabricated metal flashings to applicable CRCA ‘FL’ Series 
Specifications. 

2.9.2  All free edges of metal flashing shall be strengthened by a fold at least 13mm wide, set 
out slightly and presenting a straight line and neat finish. From flashings in 2.4 metre 
lengths, and make allowance for expansion at joints. When flashing exceeds 600mm in 
height from flashing in 1.2 metre length. (Counter flashing to incorporate a stiffener edge 
at the toe of the cant.) 

2.9.3 Metal shall be formed on a bending brake, shaping trimmed and hard seaming shall be 
done on beach, as far as practicable, with proper sheet meal working tools. Sections 
shall be square, true, and accurate to size, free from distortion. Angles of bends and 
folds for interlocking metal shall be made with full regard to expansion and contraction to 
avoid bucking or fullness in service and to avoid damaging surfaces of metal.  

2.9.4 Dry joints are to be tight but not dented so as to permit slight adjustments of sheets and 
yet remain watertight.  

2.9.5 Lock seams at all corners. 

2.9.6 Do not install fasteners through cant strips. 

2.9.7 Supply and install dry separation sheeting under all metal flashings. Apply isolation 
coating to metal surfaces to be embedded in concrete or mortar.  

2.9.8 Proceed with the flashing of all penetrations and curbs within the filed of the roof and at 
its perimeter. This includes but is not limited to: 

 
.1 vent and oil pipes projecting above the roof; 
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.2 roof drains chimneys, electrical conduits, piping, etc. as they protrude through the 
roof; 
.3 curbs and flashings at ducts, roof top equipment bases, etc.  

 
PART 3 - EXECUTION 
 

3.1 ANCHORS AND FASTENERS 
 

3.1.1 Space exposed fasteners evenly and in an organized patter, keep number to a 
minimum. Where exposed to view, use metal fasteners of same material, colour, texture 
and finish as the metal on which they occur. Obtain approval before installing any 
exposed fasteners.  

 
3.2 COUNTER FLASHINGS 

 
3.2.1 Install metal counter flashings as soon as possible after membrane flashings are in place 

and accepted by Owner.  
3.2.2 Counter flashing shall have crimped bottom edge, stiffening break and shall extend at 

least 450mm up verticals or as detailed and extend down over cant strips to roof surface.  
 
3.2.3 Where detailed, turn top edge of flashing into walls secure with lead wedge or friction fit 

pins into reglet and caulk joint at wall.  
 
3.2.4 Secure sections of metal S-lock joints and allow for sufficient expansion and contraction 

between each piece.  
 
3.2.5 Secure metal counter flashing a minimum of 300mm above roof membrane. Use 

fasteners of sufficient length to penetrate at least 25mm into substrate.  
 
3.3 CAP FLASHING 

  
3.3.1 Supply and install continuous metal starter strip, secure at 600mm on centre, maximum 

of 50mm above the drip edge, with fastener of sufficient length to penetrate a minimum 
of 25mm into substrate.  

 
3.3.2 Supply and install metal cleats at 600mm on centre and as detailed. Use fastener of 

sufficient length to penetrate a minimum of 25mm into substrate.  
 
3.3.3 Use concealed fastener except where approved by Consultant.  
 
3.3.4 Secure sections of metal in S-lock joints, and allow for sufficient expansion and 

contraction between each piece. 
 
3.3.5 Supply and install separation sheeting (underlay) between cap flashings and the surface 

they are installed over.  
 
3.3.6 Form cap flashings to profiles as shown on the details and/or drawings. Ensure positive 

drainage to the interior (roof surfaces) areas (i.e. slope cap flashing towards roof 
surface). 
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3.4 CAULKING  

 
3.4.1 Install caulking in accordance with the manufacturer’s latest recommendations. Refer to 

Section 07 90 00 – Sealants.  
 
3.5 CLEANUP 
 
3.5.1 Finished sheet metal flashing work shall be clean and left in neat, workmanlike condition. 

Adjoining materials shall be properly cleaned of soil caused by this trade; debris and soil 
shall be removed form site to satisfaction of Owner.  

 
 
 
 END OF SECTION 
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 PART 1 - GENERAL 
 
1.1 WORK INCLUDED 
 
1.1.1 Comply with Division 1, General Requirements and documents referred to therein. 
 
1.1.2 Provide labour, materials, products, equipment and services required to complete the 

fire stopping and smoke seals work. 
 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
1.2.1 Caulking and Sealants:  Section 07 90 00. 
 
1.2.2 Fire dampers in all locations where ductwork passes through wall, partition, roof or 

ceiling, required to be fire rated: Division 15. 
 
1.3 REFERENCES 

 
1.3.1 ASTM E814-13a Standard Test Method of Fire Tests of Penetration Firestop 

Systems. 
 
1.3.2 CAN/ULC S115-11 Standard Method of Fire Tests of Firestop Systems. 
 
1.4 SYSTEM DESCRIPTION 
 
1.4.1 Work of this Section comprises fire stopping and smoke seal materials and/or systems to 

provide closures to fire and smoke at openings around penetrations, at unpenetrated 
openings, at projecting or recessed items, and at openings and joints within fire 
separations and assemblies having a fire-resistance rating, including openings and 
spaces at perimeter edge conditions. 

 
1.4.2 Provide seals to form draft tight barriers to retard the passage of flame and smoke. 
 
1.4.3 The installed seal shall provide and maintain a fire resistance rating equivalent to the 

rating of the adjacent floor, wall or other fire separation assembly to the requirements of 
and as acceptable to the authorities having jurisdiction and the Consultant. 

 
1.4.4 Fire stopping and smoke seals within mechanical (i.e. inside ducts, dampers) shall be 

provided as part of the work of Division 15.  Fire stopping and smoke seals around the 
outside of such mechanical assemblies where they penetrate rated fire separations shall 
be part of the work of this Section. 

 
1.5 QUALITY ASSURANCE 
 
1.5.1 Provide the work of this Section using experienced and competent installers, approved, 

trained and licensed by the material or system manufacturer. 
 
1.5.2 Fire stopping and smoke seal materials shall conform to the temperature and flame 

rating, and fire hose rating of CAN/ULC S115 and ASTM E814, and other requirements 
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of authorities having jurisdiction. 
 
1.6 SUBMITTALS 
 
1.6.1 Submit shop drawings indicating the ULC assembly number, the required temperature 

and flame rating, thickness, installation methods and materials of fire stopping and 
smoke seals, damming materials, anchorages and fastenings. 
 

1.6.2 Submit manufacturer's product data for materials and prefabricated devices, providing 
descriptions sufficient for identification at the Project site.  Include manufacturer's printed 
instructions for installation. 

 
1.6.3 Submit samples of each type of fire stopping and smoke seal material. 
 
1.6.4 Submit manufacturer's certification that installed fire stopping and smoke seal materials 

comply with specified requirements. 
 
1.7 MOCK-UP 
 
1.7.1 Apply one sample installation on representative substrate of each type of installation and 

required fire rating. 
 
1.7.2 Sample shall comply with requirements as to thickness and density of application to 

achieve fire rating required. 
 
1.7.3 Acceptable mock-up may remain as part of completed work. 
 
1.8 DELIVERY, STORAGE AND HANDLING 
 
1.8.1 Deliver and store materials in original wrappings and containers with manufacturer's 

seals and labels intact.  Protect from damage and environmental conditions in 
accordance with manufacturer's recommendations. 

 
1.9 SITE CONDITIONS 
 
1.9.1 Comply with manufacturer's recommended requirements for temperature, relative 

humidity, and substrate moisture content during application and curing of materials. 
 
 PART 2 - PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS 
 
2.1.1 Fire stopping and smoke seal materials of the following manufacturers complying with 

these specifications are acceptable: 
 
.1 Canadian General Electric Company Limited. 
.2 Electrovert Ltd. 
.3 Firestop Systems Inc. 
.4 M.W. McGill and Associates. 
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.5 Tremco Ltd. 

.6 Hilti (Canada) Corporation. 

.7 or other approved manufacture. 
 

2.2 MATERIALS 
 
2.2.1 Fire stopping and smoke seals:  Asbestos free materials and systems complying with 

standards specified herein, by one or more of the specified acceptable manufacturers, 
installed in accordance with tested assemblies acceptable to authorities having 
jurisdiction to provide an effective barrier against the passage of fire, smoke and gases, 
and to provide a fire resistance rating not less than the fire resistance rating of the 
surrounding floor, wall or other assembly. 

2.2.2 Products shall be manufactured under ULC Follow-up Program and each package/ 
container  shall bear ULC label or listing mark. 

 
2.2.3 Service penetration assemblies:  Certified by ULC in accordance with CAN/ULC S115 

and listed in ULC Guide No. 40 U19. 
 
2.2.4 Service penetration firestop components:  Certified by ULC in accordance with 

CAN/ULC S115 and listed in ULC Guide No. 40 U19.13 under the Label Service of ULC. 
 
2.2.5 Fire stopping and smoke seals at openings intended for ease of re-entry such as cables:  

An elastomeric seal; do not use a cementitious or rigid seal at such locations. 
 
2.2.6 Firestopping and smoke seals at openings around penetrations for pipes, duct work and 

other mechanical items requiring round and vibration control:  Elastomeric, do not use 
cementitious or rigid seal at such locations. 

 
2.2.7 Primers:  To manufacturer's recommendation for specific material, substrate, and end 

use. 
 
2.2.8 Water (if applicable):  potable, clean and free from injurious amounts of deleterious 

substances. 
 
2.2.9 Damming and backup materials, supports and anchoring devices:  To manufacturer's 

recommendations, and in accordance with the tested assembly being installed as 
acceptable to authorities having jurisdiction. 

 
2.2.10 Sealants for vertical joints:  Non-sagging. 

 
3 PART 3 - FABRICATION 

 
3.1 FIRESTOPS  

 
3.1.1 Supply and install mineral wool firestop material at all suspended slabs, between edge of 

slabs and exterior cladding and in vertical positions at air shafts.  Place firestop material 
under permanent 35% compression.  Use impaling clips or metal trims to hold insulation 
in place. 
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3.1.2 Supply and install stick clips at maximum [300 mm|1'-0"] o.c. secured to concrete in an 
approved manner, to support firestop material in place. 
 

3.1.3 Supply and install continuous steel angles, hot dipped, galvanized, minimum [10 
mm|3/8"] thick for firestopping where shown and as required. 

 
 PART 4 – EXECUTION 
 
4.1 PREPARATION 

 
4.1.1 Examine sizes and conditions of voids to be filled to establish correct thicknesses and 

installation of materials.  Ensure that substrates and surfaces are dry and frost free. 
 

4.1.2 Clean bonding surfaces to remove deleterious substances including dust, paint, rust, oil, 
grease and other foreign matter which may otherwise impair effective bonding. 

 
4.1.3 Do not apply fire stopping and smoke seals to substrates and surfaces previously 

painted or treated with sealer, curing compound, water repellent, or other coatings 
unless tests have been performed to ensure compatibility of materials.  Remove 
coatings as required. 

4.1.4 Remove insulation from insulated pipe and duct where such pipes or ducts penetrate a 
fire separation unless ULC certified assembly permits such insulation to remain within 
the assembly. 

 
4.1.5 Beginning of installation shall indicate acceptance of existing conditions. 

 
4.1.6 Prepare surfaces and prime in accordance with manufacturer's directions. 

 
4.1.7 Mask where necessary to avoid spillage and over coating onto adjoining surfaces; 

remove stains on adjacent surfaces. 
 

4.2 MIXING 
 

4.2.1 Mix components in a mixer clean and free of used and set materials and surface 
contaminants. 
 

4.2.2 Thoroughly mix components in accurate proportions. 
 

4.2.3 Apply mixed materials within time limit recommended by the manufacturer. 
 

4.3 APPLICATIONS 
 

4.3.1 Apply fire stopping and smoke seals in strict accordance with manufacturer's instructions 
and tested designs to provide the required temperature and flame rated seal, and to 
prevent the passage of smoke. 
 

4.3.2 Provide temporary forming as required and remove forming only after materials have 
gained sufficient strength and after initial curing. 
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4.3.3 Completely fill and seal voids with fire stopping and smoke seal materials. 
 

4.3.4 Tool or trowel exposed surfaces. 
 

4.3.5 Remove excess compound promptly as work progresses and upon completion. 
 

4.3.6 Allow materials to cure.  Do not cover up materials until full curing has taken place. 
 

4.3.7 Notify Consultant when completed installations are ready for inspection and prior to 
concealing or enclosing fire stopping and smoke seals. 

 
4.4 SCHEDULE OF LOCATIONS 

 
4.4.1 Provide fire stopping and smoke seal materials at openings and penetrations in fire 

resistance rated assemblies, including but not limited to, the following locations: 
 
.1 Penetrations through fire resistance rated masonry, concrete, and gypsum board 
 partitions and walls. 
.2 Top of fire resistance rated masonry and gypsum board partitions. 
.3 Intersection of fire resistance rated masonry and gypsum board partitions. 
 

4.5 CLEAN UP 
 

4.5.1 Remove excess materials and debris and clean adjacent surfaces immediately after 
application. 
 

4.5.2 Remove temporary dams after initial set of fire stopping and smoke seal materials. 
 
END OF SECTION 
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PART 1 - GENERAL 
 
1.1 WORK INCLUDED 
 
1.1.1 Comply with Division 1, General Requirements and all documents referred to therein. 
 
1.1.2 All labour, materials, products, equipment and services to complete the joint caulking 

and sealants work necessary and/or indicated on the Drawings and specified herein. 
 
1.1.3 All caulking and sealing required to make the building sealed tightly from the exterior and 

caulked from the interior to withstand the action of the elements and to complete the 
building vapour barrier and not specified under other Sections, shall be the work of this 
Section. 

 
1.2 WORK INCLUDED UNDER OTHER SECTIONS 
 
1.2.1 Masonry Wall:   Section 04 20 00. 
 
1.2.2 Fire stopping and smoke seals: Section 07 84 00. 
 
1.2.3 Gypsum Board:   Section 09 29 00. 
 
1.3 REFERENCES 
 
1.3.1 CGSB 19-GP-5M  Sealing Compound, One-Component, Acrylic Base, 
Solvent       Curing (Incorporating Amendment No. 1) 
 
1.3.2 CAN/CGSB 19.24-M90  Multicomponent, Chemical-Curing Sealing 

Compound 
 
1.4 QUALITY ASSURANCE 
 
1.4.1 Perform the work by a recognized established caulking and sealing contractor having at 

least five years experience and skilled mechanics thoroughly trained and competent in 
the use of caulking and sealing equipment and the specified materials. 

 
1.4.2 Arrange with the caulking and sealant manufacturers for visit at the job site by one of 

their technical representatives before beginning the caulking and sealing installation to 
discuss with the Contractor and the Consultant the procedures to be adopted, to analyze 
site conditions and inspect the surfaces and joints to be sealed, in order that 
recommendations may be made. 

 
1.4.3 Discuss the following items: 

 
.1 Weather condition under which work will be done; 
.2 Anticipated frequency and extent of joint movement; 
.3 Joint design; 
.4 Suitability of Durometer hardness and other properties of material to be used. 
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1.4.4 Technical representative shall randomly inspect preparation of substrate and perform 
random testing of installed work at at least ten(10) locations. 
 
1. Cut tests locations to be 150mm long. 
2. Certify thickness, hardness and surface finish conforms to intended design. 
3. Report to consultant.  

1.5 SUBMITTALS 
 
1.5.1 Submit a signed letter from the sealant and caulking manufacturers prior to 

commencement of work of this Section which states: 
 

.1 Sealants and caulking materials selected for use from those specified; 

.2 Surface preparation requirements; 

.3 Priming and application procedures; 

.4 Verification that sealant and caulking are suitable for purposes intended and joint 
design; 

.5 Sealants and caulking are compatible with other materials and products with 
which they come in contact including but not limited to sealants provided under 
other Sections, insulation adhesives, bitumen, block, concrete, metals and metal 
finishes; 

.6 Verification that sealants and caulking are suitable for temperature and humidity 
conditions at time of application. 

 
1.6 ENVIRONMENTAL CONDITIONS 
 

1.6.1 Ambient and substrate surface temperatures shall be above 5C during application and 
during the work of this Section. 

 
1.7 WARRANTY 
 
1.7.1 Submit a five year warranty of the materials and workmanship for the sealing work.  

Under the warranty, the materials shall not breakdown, decompose, lose their resiliency, 
crack, or lose bond with sides of joints. 

 
PART 2 - PRODUCTS 

 
2.1 MATERIALS 
 
2.1.1 All caulking and sealants:  Non-bleeding and capable of supporting their own weight 

except for the self-levelling type sealant for horizontal surfaces. 
 
2.1.2 Caulking:  One component acrylic base (solvent release type) complying with CGSB 

19-GP-5M. 
 
2.1.3 Caulking for horizontal surfaces:  Self-levelling pourable grade, Shore "A" hardness of 

25-35, fully water resistant for continuous wet conditions, grey in colour, Duoflex SL by 
Sika, or other approved manufacture. 

 
2.1.4 Sealant:  Multi-component chemical curing, complying with CAN/CGSB 19.24-M Type 2, 
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Dymeric 240FC by Tremco Manufacturing Company (Canada) Ltd., or other approved 
manufacture. 

 
2.1.5 Sealant for saw-cut horizontal surfaces:  Multi-component, self-levelling, conforming to 

ASTM D2240 Tremco Control Joint Sealant, BASF Masterfill 300, or Sika Loadflex. 
 
2.1.6 Sealant for Joints around Interior Door Frames, Windows and Under Exterior 

Thresholds: One-part, low or medium modulus, neutral curing 100% silicone joint 
sealant, conforming to ASTM C920-11, Type S, Grade NS, Class 35. 
 
.1 DC CWS by Dow Corning. 
.2 SWS by GE 
.3 SikaSil WS-305CN by Sika 

2.1.7 Sealant for Exterior Wall Joints: Air-seal sealant: One part, silicone, shore A hardness 
15-25, conforming to CGSB 19-GP-13M, classification C-1-40-B-N and C-1-25-B-N and 
ASTM C920-11, Type S, Grade NS, Class 25. Use NT, M, G, A and O: 

 
.1 DC 791 by Dow Corning 
.2 UltraPruf II SCS 2902 by GE 
.3 Spectrum 3 by Tremco 
.4 SikaSil N-Plus by Sika 

2.1.8 Sealant for vanity and kitchen counter splash-backs and washroom fixtures:  Mould and 
mildew resistant, Shore A Hardness 15-25, conforming to ASTM C920, Type S, Grade 
NS, Class25, use NT, G, and A:, colour white. 

 
.1 SCS1700 by GE 
.2 DC 786 by Dow Corning 
.3 Tremsil 200 by Tremco 
.4 Omni Plus by Sonneborn 
.5 SikaSil –GP by Sika 

 
2.1.9 All caulking, sealants, cleaning solvents, fillers and primers:  Compatible with each other. 
 
2.1.10 Colours for caulking and sealants:  As selected later by the Consultant and not 

necessarily standard colours. 
 
2.1.11 Joint backing:  White non-absorbent open cell foam polyethylene, Sof Rod, by Tremco, 

or other approved manufacture.  Filler diameter shall be 50% greater than joint width 
before installation. 

 
2.1.12 Bond breaker:  Tape of type supplied or recommended by sealant or caulking 

manufacturer. 
 
2.1.13 Primers:  As recommended by the caulking and sealant manufacturer.  Primers shall suit 

the various job conditions. 
 
2.1.14 Cleaning material:  Xylol, Methyl-ethyl-ketone, Toluol or as recommended by the 
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caulking and sealant manufacturer. 
 

PART 3 - EXECUTION 
 
3.1 INSPECTION 
 
3.1.1 Ensure joints to receive sealant and caulking are suitable to accept the sealant and 

caulking. 
 
3.1.2 Ensure that surfaces to be caulked or sealed are sound, dry, free from dirt, water, frost, 

loose scale, corrosion asphalt, paints or other contaminants which may adversely affect 
the performance of the caulking or sealing materials. 

 
3.1.3 Before any caulking or sealing is commenced, test the materials for indications of 

staining or poor adhesion. 
 
3.1.4 Do not apply caulking or sealing to masonry until mortar has cured. 
 
3.1.5 Ensure joints and spaces which are to receive caulking or sealing compound are in no 

case less than [10 mm|3/8"] deep; nor less than [6 mm|1/4"] wide nor more than [20 
mm|5/8"] wide. 

 
3.2 PREPARATION 
 
3.2.1 Perform cleaning to the extent required to achieve acceptable joint surfaces. 

 
3.2.2 Ensure ambient and existing site conditions are suitable for installation of sealant work. 
 
3.2.3 Protect adjacent finishes from damage, where heavy abrasive cleaning is required such 

as sandblasting, grinding or wire brushing. 
 
3.2.4 Cleaning procedures: 

.1 Metal: 
.1 Blast cleaning:  Sandblast or iron shot blast surfaces requiring heavy 

cleaning to bright metal.  Remove loose matter by compressed air or 
commercial vacuum cleaner. 

.1 Power tool cleaning:  Clean surfaces by wire brush, impact tools, abrasive 
wheels or by buffing.  Remove loose matter by compressed air or vacuum 
cleaner. 

.3 Solvent cleaning:  Clean with solvent applied by spray or brush.  Wipe 
with clean wiping cloth.  Remove paints with paint remover and wipe with 
solvent.  Remove residue. 

.2 Concrete and Masonry: 
.1 Remove all friable material with wire brush or chipping, until surfaces are 

sound.  Remove surface residue with a stiff brush, vacuum cleaner or 
compressed air. 

.2 Concrete surfaces shall be cured for at least 28 days.  Acid etch joint 
surfaces to remove alkaline salts and neutralize acid with a solution of 
trisodium phosphate, followed by rinsing with clean, cold water. 
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.3 Allow joints to dry thoroughly. 

.4 Completely remove resinous products used as curing compounds and 
form release agents. 

.3 Glass, Ceramics and Porcelain: 
.1 Brush with solvent and wipe with clean wiping cloths.  Remove residue. 

.4 Wood: 
.1 Remove foreign matter such as soil, paint, grease, asphalt, resin with 

solvents, abrasives and paint removers; make surfaces clean and dry. 
 
3.2.5 Do not exceed shelf life, and pot life of the materials and installation times, as stated by 

the manufacturers. 
 
3.2.6 Become familiar with the work life of the sealant to be used.  Do not mix two part 

materials until required for use. 
 
3.2.7 Mix sealants thoroughly with a mechanical mixer capable of mixing at 80-100 rpm 

without mixing air into the materials.  Continue mixing until the material is a uniform 
colour and free from streaks of unmixed material. 

 
3.2.8 Mask areas adjacent to the joints as required.  Prevent contamination of adjacent 

surfaces.  Remove masking promptly after the joint has been completed. 
 
3.3 INSTALLATION 
 
3.3.1 Install materials in compliance with the recommendations of their manufacturers. 
 
3.3.2 Fill joints to within [10 mm|3/8"] of the surface with filler material. 
 
3.3.3 If recommended by the manufacturer of the caulking or sealing materials, prime joints to 

prevent staining, or to assist the bond or to stabilize pouring surfaces.  Apply primer with 
a brush which will permit all joint surfaces to be primed.  Perform priming immediately 
before installation of caulking or sealant. 

 
3.3.4 Caulking and sealants shall be of gun or knife grade consistency to suit the joint 

condition.  Use gun nozzles of the proper sized to suit the joints and the caulking and 
sealing material. 

 
3.3.5 Install caulking and sealant with manually operated or air pressure operated guns. 
 
3.3.6 Use sufficient pressure to fill all voids and joints.  Caulking compounds and sealants 

shall bond to both sides of joint but not backing material. 
 
3.3.7 Ensure that the correct sealant depth is maintained.  Superficial painting with a skin 

bead will not be accepted. 
 
3.3.8 Caulking installations shall be a full bead free from air pockets and embedded impurities 

and having smooth surfaces, free from ridges, wrinkles, sags, air pockets and imbedded 
impurities. 
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3.3.9 After joints have been completely filled, tool them neatly to a slight concave surface. 
 
3.4 CLEANING 
 
3.4.1 Immediately clean adjacent surfaces which have been soiled and leave work in a neat 

clean condition.  Remove excess materials and droppings using recommended cleaners 
and solvents. 

 
3.5 REPAIR 
 
3.5.1 Cut out damaged caulking and sealing, re-prepare and prime joints and install new 

material as specified to the Consultant's satisfaction. 
 
3.6 PROTECTION OF COMPLETED WORK 
 
3.6.1 Provide wood planks or other approved, non-staining means of protection for the 

completed caulking and sealants installations where required to protect the work from 
mechanical, thermal, chemical and other damage by other construction operations and 
traffic. 

 
3.6.2 Maintain protection securely in place until project completion.  Remove protection when 

so directed by the Consultant. 
 
3.7 LOCATION SCHEDULE 
 
3.7.1 Use sealing compounds for joints to be filled on the exterior or weather side of the 

construction. 
 
3.7.2 Seal between vanity and kitchen counter splash-back and wall finish, and sinks and taps 

to counter. 
 
3.7.3 Seal between washroom fixtures and wall and/or floor. 
 
3.7.4 Seal inside corners of tiled walls in washrooms. 
 
3.7.5 Use caulking compounds to fill all other joints. 
 
3.7.6 In general, seal the following joints: 
 

.1 Exterior wood and metal frames - exterior side; 

.2 Control and expansion joints in exterior walls, garage floors, and paving. 

.3 Joints between walls and floating slabs. 

.4 At shelf angle in exterior masonry walls. 

.5 Provide sealant between curtain wall and air/vapour barrier and curtain wall and 
adjacent construction on the interior face of curtain wall. 

 
3.7.7 In general, caulk the following joints: 
 

.1 Interior aluminum or pressed steel frames - both sides; 
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.2 Exterior aluminum and pressed steel frames - interior side. 

.3 Control joints in interior exposed masonry - both sides. 

.4 Joint between full height masonry partitions and underside of structure - both 
sides. 

.5 Drywall partitions extending to underside of structure - both sides. 
 
3.7.8 Joint designations in previous paragraphs do not limit responsibility to caulk all locations 

required to create and secure a continuous enclosure. 
 
 

END OF SECTION 
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 PART 1 - GENERAL 
 
1.1 WORK INCLUDED 
 
1.1.1 Comply with Division 1, General Requirements and all documents referred to therein. 
 
1.1.2 All labour, materials, equipment and services to supply the hollow metal door, and steel 

door and screen frame work necessary and/or indicated on the Drawings and specified 
herein. 

 
1.2 RELATED WORK UNDER OTHER SECTION 
 
1.2.1 Glass and glazing: Section 08 80 00. 
 
1.3 REFERENCES 
 
1.3.1 ASTM A794/A794M-12 Standard Specification for Commercial Steel (CS), 

Sheet, Carbon, (0.16% Maximum to 0.25% 
Maximum), Cold-Rolled. 

 
1.3.2 ASTM A653/A653M-15 Standard Specification for Steel Sheet, Zinc-Coated 

(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process. 

 
1.3.3 ASTM A924/M924-14 Standard Specification for General Requirements    

                                                            for Steel Sheet, Metallic-Coated by the Hot-Dip        
                                                            Process 

1.3.4 CAN/CGSB 1.132-M90 Zinc Chromate Primer, Low Moisture Sensitivity. 
 

1.3.5 CGSB 31-GP-105M Coating, Conversion, Zinc Phosphate, for Paint       
                                                            base. 
 

1.3.6 CAN/ULC S702-14 Standard for Thermal Insulation Mineral Fibre for  
  Buildings. 
 

1.3.7 CSA W47.1-09(2014) Certification of Companies for Fusion Welding of     
                                                            Steel. 
 

1.3.8 CSA W59-13 Welded Steel Construction (Metal Arc Welding),      
                                                            Includes Update No. 1 (2014), Update No. 3 (2015), 
                                                            Update No. 4 (2015). 
 

1.3.9 ANSI/DHI A115 Installation Guide for Doors and Hardware. 
 

1.3.10 CSDFMA Canadian Steel Door and Frame Manufacturers 
  Association 
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1.4 SUBMITTALS 
 
1.4.1 Shop drawings: Provide shop drawings in accordance with Section 01 33 00 - Submittals. 

Show, in as large a scale as practical, components, construction, methods of joining, 
welds, fastening and sleeving, type of metal, gauges and finishes, door swing, location of 
hardware and all other pertinent data.  Clearly locate visible fixings on shop drawings. 

 
1.4.2 Door and frame schedule:  Identify each door and frame with a symbol listed in the 

schedule and place legibly on the unit at the time of manufacture.  Co-ordinate symbol 
with architectural drawing symbols and indications. 

1.4.3 Certificate:  Substantiate design and construction of fire doors and frames, if required by 
the Consultant. 

 
1.4.4 Submit full size hollow metal door and frame for approval, before production. 
 
1.4.5 Upon Substantial Completion, provide Owner with a written Warranty, identifying both 

supplier and manufacturer, on materials and workmanship, for a period of one year 
following date of completion. Deficiency correction during the period of warranty is the 
mutual responsibility of the General Contractor and the supplier. 

1.4.6 Informational Submittals: Provide the following submittals when requested by the 
Consultant: Source Quality Control Submittals: Submit information on zinc coating 
treatment and primer spot treatment, including instructions for surface treatment before 
site painting and any restrictions or special coating requirements. 

 
1.5 QUALITY ASSURANCE 

1.5.1 Manufacturer: Obtain hollow metal doors and frames from single source of supply and 
from a single manufacturer, and as follows: 

 
.1 Fabricate work of this Section to meet the requirements of the Canadian Steel 

Door and Frame Manufacturer's Association, Manufacturing Specification for 
Doors and Frames as a minimum, and as further modified in this section. 

.2 Fabricator shall be a member in good standing of the Canadian Steel Door and 
Frame Manufacturer's Association. 

1.5.2 Supplier: Obtain hollow metal doors and frames from single source of supply and from a 
single manufacturer. 

1.5.3 Installer: Use installers who are experienced with the installation of hollow metal doors 
and frames of similar complexity and extent to that required for the Project. 

1.5.4 Testing Agencies: Provide doors produced under label service program of a testing 
agency acceptable to Authorities Having Jurisdiction, and as follows: 

 
.1 Steel Fire Rated Doors and Frames: Labelled and listed by an organization 

accredited by Standards Council of Canada for ratings specified or indicated. 
.2 Provide fire labelled frame products for those openings requiring fire protection 

ratings, as scheduled: 
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.1 List by nationally recognized agency having factory inspection service and 
construct as detailed in Follow-up Service Procedures/Factory Inspection 
Manuals issued by listing agency to individual manufacturers. 

.2 Fabricate all rated doors, frames and screens to labelling authority 
standard. 

.3 Fire rated frame construction shall conform to can4 s105-m 

1.6 PRODUCT DELIVERY, STORAGE AND HANDLING 
 
1.6.1 Carefully wrap doors and frames ensuring complete protection during shipping and 

storage. 
 
1.6.2 Deliver units to the site in undamaged condition and store in a suitable location.  Store 

units vertically. 
 
1.6.3 Stockpile doors and frames inside the building with the identification symbol readily 

visible, and in the general order in which they will be required for installation and in such 
a way that the floor structure is not loaded beyond the capacity for which it was designed. 

1.6.4 Touch-up damaged galvanized units promptly with zinc-rich primer.  Touch-up prime 
coated units with primer. 
 

1.6.5 Remove damaged units, installed or not, and install new units.  Replace or make good 
adjacent work damaged on account of such replacements at no extra cost to the Owner. 

1.7 SITE CONDITIONS 

1.7.1 Site Measurements: Verify actual dimensions of openings by site measurements before 
fabrication and indicate measurements on shop drawings; coordinate fabrication 
schedule with construction progress to avoid delaying the Work. 

1.7.2 Established Measurements: Establish dimensions and proceed with fabricating doors 
and frames without site measurements where site measurements cannot be made 
without delaying the Work; coordinate construction to ensure that actual site dimensions 
correspond to established dimensions. 

1.8 WARRANTIES 

1.8.1 Submit a five (5) year warranty of the materials, products and labour of this Section and 
warranty that windows and panels are water and weather-tight, structurally sound and 
free from distortion; that aluminum finishes will not develop excessive fading or non-
uniformity of colour, and will not crack, peel or otherwise corrode; that glazing splines and 
sealant will be free from deterioration from sunlight, weather and oxidation, and will be 
free from permanent deformation under load. 

1.8.2 Submit a five (5) year warranty that aluminum finishes will not develop excessive fading, 
non-uniformity of colour, and will not crack, peel, delaminate, or otherwise corrode. 

1.8.3 Submit a ten (10) year warranty of the insulating glass units and warranting that the 
insulating glass units shall be free from material obstruction of vision as a result of dust 



PEEL District School Board    SECTION 08 11 00 

Alteration and Renovation HOLLOW METAL DOORS AND FRAMES 
 

PROJECT 2190654 APRILH 2021 PAGE 08 11 00-4 

or film formation on the internal glass surfaces by any cause, under normal conditions, 
other than extrinsic glass breakage. 

1.8.4 Upon Final Completion, provide Owner with a written Warranty, identifying both supplier 
and manufacturer, on materials and workmanship, for a period as listed above following 
date of completion. Deficiency correction during the period of warranty is the mutual 
responsibility of the General Contractor and the supplier. 

1.8.5 Warranties shall include the prompt remedy of defect upon written notification from the 
Owner that defects exist.  Remedy shall include labour, materials, equipment, and 
services required to make good defective areas of the work, and in case of the factory 
fabricated components, to supply and install new components, all at no cost to the 
Owner.  Warranties shall also include making good other adjoining parts and finishes or 
other Owner's property damaged or disturbed in the process or remedying defects.  
Warranty period shall recommence on remedied work. 

1.8.6 In the case of work performed by subcontractors and where warranties are specifically 
required or requested by the Consultant, secure such additional written warranties and 
deliver same to the Owner. 

1.8.7 Warranties shall be in be in a form approved by the Owner. 
 

 PART 2 - PRODUCTS 
 
2.1 MATERIALS 
 
2.1.1 Sheet steel: 

 
.1 Exterior Doors and Frames: Galvanized, AS120, steel sheets in accordance with 

ASTM A924/M924; coated to meet requirements of ASTM A653/A653M, 
Commercial Steel (CS), Type B; stretcher levelled standard of flatness where 
used for face sheets. 

.2 Interior Doors and Frames (Normal Humidity): Electrolytic zinc coated steel 
sheets in accordance with ASTM A879/A879M, Commercial Steel (CS), Class B 
coating; mill phosphatized; suitable for unexposed applications; stretcher levelled 
standard of flatness. 

 
2.1.2 Wipe coat galvanized with a minimum zinc coating of 107 g/sq m (0.35 oz/sq.ft.) to ASTM 

A653/A653M Coating Class A01. 
 
2.1.3 Hot dip galvanized:  Minimum 183 g/sq m (0.60 oz/sq.ft.) and having a Rockwell B 

maximum of 65 and suitable for forming and bending without metal or coating fracture. 
 
2.1.4 Minimum thicknesses (Gauges), uncoated and zinc wipe coat steel: 
   

.1 Door frames  1.6 mm (16 ga.) 
Frames for doors over 1068 mm (3'-6")  2.0 mm (14 ga.) 
wide 

.2 High Traffic Doors (hollow steel 
construction stiffened) Door faces  1.6 mm (16 ga.) 
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Top and bottom end channels  1.6 mm (16 ga.) 
Vertical stiffeners 0.9 mm (20 ga.) 

.3 Doors (honeycomb core construction) 
Door faces  1.2 mm (18 ga.) 
Top and bottom end channels  1.2 mm (18 ga.) 

.4 Reinforcements 
Mortised template hinges 3.4 mm (10 ga.), with integral high-

frequency angle, and integral field-
conversion from standard-weight to 
heavy-weight hinges at all locations 
in both doors and frames. 

.5 Continuous hinges 2.7 mm (12 ga.) continuous 
reinforcement in both doors and 
frames 

Lock and Strike reinforcement 1.6 mm (16 ga.) 
Flush bolt reinforcement and 
Jamb floor anchors  1.6 mm (16 ga.) 
Channel spreaders  1.6 mm (16 ga.) 
Guard boxes  0.8 mm (22 ga.) 
Hinge reinforcement 2.5 mm (12 ga.) 
Anchors  
T anchors 1.6 mm (16 ga.) 
L anchors 1.2 mm (18 ga.) 
Closer  2.5 mm (12 ga.) 
Surface mounted hardware 2.5 mm (12 ga.) 

 
2.1.5 Primer:  CAN/CGSB 1.132-M, Zinc chromate rust inhibitive primer. 
 
2.1.6 Zinc rich primer:  Galvafroid SB grade by W.R. Meadows Ltd., Kem Organic Zinc Rich 

Primer No. 6430, by Sherwin Williams Co. of Canada Ltd., Glidden No. 16113 zinc rich 
primer by Glidden Co. Ltd., or other approved manufacture. 

 
2.1.7 Phosphatizing:  CGSB 31-GP-105M. 
 
2.1.8 Double stud bumpers:  Black #52, by Stanley Works of Canada Ltd., or other approved 

manufacture. 
 
2.1.9 Glass stops:  0.037" C-shaped, 16 mm (5/8") high, flush screw applied. 
 
2.1.10 Fasteners for stops:  Cadmium plated, recessed, flat or oval head Phillips screws. 
 
2.1.11 Honeycomb core:  Resin impregnated kraft honeycomb, vermin and rot resistant. 

 
2.1.12 Temperature Rise Rated (TRR): Solid slab core of non-combustible, inorganic composite 

to limit temperature rise on the unexposed side of door to [250 deg C for [30] [60] 
minutes] [no limit] rating, in accordance with CAN4 S104. 

 
2.1.13 Anchors: As required to suit condition. 

2.1.14 Rubber Bumpers: 3 per door. 
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2.1.15 Insulation:  CAN/ULC S702, Type 1, minimum density 24 kg/cu m (1.5 lb/cu.ft.) 
consisting of durable fibrous material processed from rock, slag or glass, bound with 
deterioration resistant binders. 

 
2.1.16 Materials for fire-rated doors and frames:  Complying with ULC requirements. 
 
2.1.17 Backpaint:  Asphalt enamel, quick drying type.  Ace of spades by Domtar Construction 

Materials Ltd., or other approved manufacture. 
 
2.1.18 Sound and light seal:  Drop seal mortise type 16 mm (5/8") neoprene insert by Pemko 

Mfg. Co., or mortise type drop seal #36H by Zero Weather-Stripping Co. Ltd., or other 
approved manufacture. 

 
2.1.19 Gaskets: 16 mm (5/8") square neoprene rubber, closed cell extrusion. 
 
2.2 FABRICATION – GENERAL 

 
2.2.1 Assemble units by arc welding in accordance with CSA W59 to produce a finished unit 

square, true and free of distortion.  Welding shall be continuous unless specified 
otherwise.  Welding shall be undertaken only by a fabricator fully approved by the 
Canadian Welding Bureau to the requirements of CSA W47.1. 

 
2.2.2 Permit access to an approved inspection and testing company for the purpose of 

inspecting at random, doors under construction for this project. 
 
2.2.3 Make provisions in doors and frames to suit requirements of trade or Section providing 

security devices.  Provide removable plates or knock-outs for electrical contacts.  Provide 
conduit and fish wire to location of electric strike on concealed face of frames. 

 
2.2.4 Provide all function holes for all latching and locking hardware, including those for 

through-bolted lever trim. (CSDFMA-08100, Article 2.3.5). 
 
2.2.5 Factory mortise, reinforce, drill, and tap all preparations for mortise template hardware. 

Site-drill and tap for installation of surface-applied hardware, in accordance with 
hardware manufacturer=s installation templates. (CSDFMA-08100, Article 2.3.4). 

 
2.3 FABRICATION - FRAMES AND SCREENS  
 
2.3.1 Form frames accurately to profiles indicated.  Construct frames straight and free from 

twist or warp. 
 
2.3.2 Blank, drill, reinforce and tap frames to receive templated hardware.  Reinforce frames 

for installation of closers. Install stiffener plates or two angle spreaders where required to 
prevent bending of frame and to maintain alignment when setting.  Weld reinforcement in 
place. 

 
2.3.3 Cut frame mitres accurately and weld on inside of frame profile.  Fill frame corners, 

exposed surface depressions and butted joints with air-drying paste filler.  Sand to a 
smooth uniform finish.  Apply one coat of primer. 
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2.3.4 Supply jamb and mullion extensions and anchors required to secure screens to the 
structure.  Fabricate anchorage to prevent transfer of load from support framing to the 
screens when deflection of structure occurs. 

 
2.3.5 Where frames terminate at finished floor, supply floor plates for anchorage to slab.  

Check depth of extension of finished floor to structural slab and provide jamb extension 
anchorage as required.  Provide 50 mm (2") minimum adjustment. 

 
2.3.6 Provide three adjustable "T" anchors per jamb or six "L" anchors per jamb for frames up 

to 2300 mm (7'-6").  Add one "T" anchor or two "L" anchors per jamb for additional 600 
mm (2'-0") or fraction thereof in frame height. 

 
2.3.7 Supply removable stop and frame, where required for the overhead concealed door 

closers, properly connected to frame and prepared for attachment to closer, prior to 
shipment. 

 
2.3.8 Provide three double stud bumpers per single door, four bumpers per double door, 

except for exterior doors.  Lowest bumper shall be 230 mm (9") minimum above bottom 
of door. 

 
2.3.9 Reinforce door frame head if opening is wider than 1500 mm (5'-0").  Reinforce jambs 

and mullions at junction of heads. 
 
2.3.10 Fabricate metal screens to sizes shown. 
 
2.3.11 Knock-down frames will not be permitted unless it can be shown that preassembled 

frames are impossible to install. 
 
2.3.12 Back paint exterior frames where in contact with concrete or masonry or dissimilar 

metals. 
 
2.3.13 Install gaskets into 6 mm x 6 mm (1/4" x 1/4") deep groove in jambs and head of door 

frames, as shown.  Apply with approved adhesive. 
 
2.3.14 Where openings to receive hollow metal frames have already been built, supply reverse 

channel bucks, one for each 600 mm (2'-0") or fraction thereof.  Reinforce bucks where 
frame is to be fire rated. 

 
2.3.15 Fire rated frames in fire separations: Constructed to ULC approval and bearing ULC, ULI 

or Warnock Hersey Professional Services label, as acceptable to authorities having 
jurisdiction and as specified for doors. Locate label on inside of hinge jamb, midway 
between top hinge and head of door frame, so that it is concealed when door is closed. 
 
.1 Frame System: Proprietary TRR framing system meeting the specified fire and 

resistive ratings and acceptable to fire rated glass systems installed under 
Section 08 80 00. 

 
2.4 FABRICATION - HOLLOW METAL DOORS 
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2.4.1 Fabricate doors 45 mm (1-3/4") thick, flush face, seamless and to conform to details and 
schedules. 

 
2.4.2 Provide honeycomb core construction for interior doors. except doors noted as high 

traffic doors are indicated.  Laminate honeycomb core material to both inside faces of 
door, completely fill the inside hollow of the door with core material.  Join door faces at 
vertical door edges by tack welding every 150mm (6”), filling, grinding and dressing 
smooth. 

 
2.4.3 Provide insulated hollow steel construction for exterior doors and high traffic interior 

doors are required.  Edge seams, continuously welded, filled and sanded flush.  Weld 
recessed end channel closures to close top and bottom of door.  Weld vertical stiffeners 
to face sheets at a maximum of 150 mm (6") o.c.  Fill voids with insulation. 
 

2.4.4 Equip fire labelled exterior doors with factory installed flush steel top caps. 
 

2.4.5 Top and bottom of doors shall be provided with inverted, recessed, nominal 
1.60 mm steel end channels [; nominal 2.74 mm steel end channels for acoustic doors], 
welded to each face sheet at 150mm on centre.  

 
2.4.6 Mortise, reinforce, drill and tap doors to receive templated hardware and reinforce for 

surface mounted hardware.  Check hardware list for details. 
 
2.4.7 Provide both stiles of single doors bevelled 3 mm in 50 mm (1/8" in  2").  Fabricate doors 

with clearance of 3 mm (1/8") to the frame and 19 mm (3/4") to finished floor. 
 
2.4.8 Provide flush top edge on exterior doors, with drip on exterior side. 
 
2.4.9 Fill voids in stile and rail type doors, including stiles, transom head and bottom rail in 

glazed doors, with core material. 
 
2.4.10 Where glass openings are indicated, provide integrally formed cutouts with steel framed 

glass mouldings.  Aluminum mouldings will not be permitted. 
2.4.11 Install sound and light gaskets using mortise type drop seal at bottom of door and 

gaskets at jamb and head of door.  Set gaskets into a 6 mm x 6 mm (1/4" x 1/4") deep 
groove and fastened with approved adhesive. 

 
2.4.12 Thermally broken doors shall be constructed in two sections, joined rigidly with thermal 

break material. Fabricate anchors for thermally broken frames to suit wall conditions; 
avoid cold transfer from exterior frame section to interior frame section. 

 
2.4.13 Provide insulated sealed glazing kits to all exterior door with sidelight or glazed transom. 
 
2.5 FABRICATION - FIRE RATED HOLLOW METAL DOORS 
 
2.5.1 Construct fire rated doors to ULC requirements, bearing ULC, ULI, or Warnock-Hersey 

International Ltd., label, and acceptable to authorities having jurisdiction.  Provide fire 
protection ratings indicated and time/ temperature rise label to requirements or 
authorities having jurisdiction. 
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2.5.2 Face sheets: Minimum nominal 1.60 mm base steel sheet thickness. 
 

2.5.3 Stiffened and sound deadened with honeycomb core laminated under pressure to each 
face sheet. 
 

2.5.4 Locate labels on the inside of door at hinge jamb midway between the top hinge and 
door head. 

 
2.5.5 Construct and reinforce for hardware, fire-rated doors similar to standard units. 
 
2.6 ACOUSTICAL DOORS AND FRAMES 
 
2.6.1 Acoustical doors:  Sound reduction doors, Series S, 45 mm (1-3/4") thick, complete with 

door frames, acoustical seals, automatic mortised door bottom, and complete assembly 
to provide minimum 43 STC when installed, by Stanley-Bumeda Ltd., or other approved 
manufacture. 

 
2.7 INSULATED EXTERIOR STEEL DOOR FRAMES 
 
2.7.1 Thermally broken frames shall be constructed in two sections, joined rigidly with thermal 

break material. Fabricate anchors for thermally broken frames to suit wall conditions; 
avoid cold transfer from exterior frame section to interior frame section. 

 
2.7.2 Fabricate jambs, heads, sills centre rails and mullions from 1.6 mm (16 gauge) wipe 

coated galvanized steel, "Therma-Frame" by S.W. Fleming & Co. Ltd., "Maco-therm" by 
Macotta Company of Canada Limited, or other approved manufacture. 

 
2.7.3 Separate interior and exterior frame sections by a polyvinyl chloride (PVC) thermal break. 

 Do not connect sections to each other by screws welds, grommets or other fastening 
devices. 

 
2.7.4 Design wall and floor anchors to suit wall conditions and not to permit thermal transfer 

from exterior to interior surfaces of frame sections. 
 
2.8 HARDWARE PREPARATION 
 
2.8.1 Prepare for template hardware in accordance with ANSI/DHI A115 Standards, unless 

noted otherwise herein. Locate hardware preparations vertically in accordance with 
CSDFMA Recommended Dimensional Standards, unless noted otherwise herein.  

 
2.9 FINISHING 
 
2.9.1 Doors and frames manufactured from zinc wipe coated steel or hot dipped galvanized:  

Factory-applied touch-up primer to areas where coating has been removed or abraded 
due to grinding or handling. 

 
2.9.2 Doors and frames to exterior:  Hot dipped galvanized. 
 
2.9.3 Doors and frames to all other areas: Wipe coat galvanized. 
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 PART 3 - EXECUTION 
 
3.1 EXAMINATION 

3.1.1 Examine substrates, door swing arcs, areas of installation and conditions affecting 
installation for compliance with requirements for manufacturers installation tolerances 
and other conditions affecting performance of work of this Section. 

3.1.2 Verify roughing-in for embedded and built-in anchor locations before installing frames. 

3.1.3 Verify door and frame size, door swing and ratings with door opening number before 
installing frames. 

3.1.4 Installation of hollow metal doors and frames will denote acceptance of site conditions. 

3.2 INSTALLATION 
 
3.2.1 Supply doors and frames to Sections responsible for installation. 

3.2.2 Door Frames:                                                                                                                         
                             
.1 Remove temporary spreaders before installing door frames, leaving exposed 

surfaces smooth and undamaged. 
.2 Set frames accurately in position, plumbed, aligned, and braced securely until 

permanent anchors are set; limit of acceptable frame distortion 1/16” out of plumb 
measured on face of frame, maximum twist corner to corner of 1/8”; align 
horizontal lines in final assembly. 

.3 Brace frames rigidly in position until adjacent construction is complete; install 
wooden spreaders at third points of frame rebate to maintain frame width, install 
centre brace to support head of frames 4’ and wider in accordance with ANSI 
A250.1; do not use temporary metal spreaders for bracing of frames. 

.4 For frames over 1220mm (4’) in width, provide vertical support at the centre of 
head. 

3.2.3 Frame Tolerances: Install frames to tolerances listed in ANSI A250.11, and as follows:    
                                 
.1 Squareness: Maximum 0.8mm (1/32”) measured across opening between hinge 

jam and strike jamb. 
.2 Plumbness: Maximum 0.8mm (1/32”) measured from bottom of frame to head 

level. 
.3 Alignment: Maximum 0.8mm (1/32”) measured offset between face of hinge jamb 

and strike jamb relative to wall construction. 
.4 Twist: Maximum 0.8mm (1/32”) measured from leading edge of outside frame 

rabbet to leading edge of inside frame rabbet. 

3.2.4 Doors:                                                                                                                                     
                        
.1 Fit hollow metal doors accurately in frames within clearances required for proper 

operation; shim as necessary for proper operation. 
.2 Install hardware in accordance with manufacturers' templates and instructions. 
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.3 Adjust operable parts for correct clearances and function. 

.4 Install glazing materials and door silencers where required. 

.5 Install fire rated doors within clearances specified in NFPA 80. 

.6 Install louvers and vents. 
 
 
 END OF SECTION 
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1. PART 1 - GENERAL 
 
1.1 WORK INCLUDED 
 
1.1.1 Comply with Division 1, General Requirements and all documents referred to therein. 
 
1.1.2 Provide all labour, materials, products, equipment and services to replace existing 

windows with new aluminum windows indicated on the Drawings and specified herein. 

1.1.3 Drawings contain details that suggest directions for solving some of the major design 
requirements; these details can be developed further by the Contractor provided that the 
final installation adheres to aesthetic criteria established by the drawings and specified 
dimensions with all elements in planes as drawn, maintaining their relationships with all 
other building elements. 

 
1.2 RELATED WORK SPECIFIED UNDER OTHER SECTIONS 

1.2.1 General Requirements for Building Envelope: Section 01 90 00 

1.2.2 Self-Adhered Air and Vapour Barrier Sheet Membrane 

1.2.3 Glass and Glazing: Section 08 80 00 

1.3 REFERENCES 
 
1.3.1 ASTM A167-99(2009)   Standard Specification for Stainless and Heat-

Resisting 
Chromium-Nickel Steel Plate, Sheet, and Strip 
(Withdrawn 2014). 

 
1.3.2 ASTM B37-08(2013) Standard Specification for Aluminum for Use in Iron 

and Steel Manufacture. 
 

1.3.3 ASTM B244-09(2014)  Standard Method of Measurement of Thickness of 
 Anodic Coatings on Aluminum and of Other 
 Nonconductive Coatings on Nonmagnetic Basis 
Metals  with Eddy Current Instruments. 

 
1.3.4 CGSB 1-GP-108 Bituminous Solvent Type Paint. 
 
1.3.5 CAN/CGSB 12.1-M90   Tempered or Laminated Safety Glass. 
 
1.3.6 CAN/CGSB 12.2-M91   Flat Clear Sheet Glass. 
 
1.3.7 CAN/CGSB 12.3-M91   Flat, Clear Float Glass. 
 
1.3.8 CAN/CGSB 12.8-97   Insulating Glass Units. 
 
1.3.9 CAN/CGSB 12.20-M89   Structural Design of Glass for Buildings. 
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1.3.10 CAN/CGSB 19.13-M87  Sealing Compound, One-Component, 
Elastomeric, Chemical Curing. 

 
1.3.11 CAN/CGSB 19.24-M90  Multicomponent, Chemical-Curing Sealing  

Compound. 
 
1.3.12 CGSB 19-GP-14M  Sealing Compound, One Component,  

ButylPolyisobutylene Polymer Base, Solvent 
Curing. 

 
1.3.13 CGSB 31-GP-404a  Blast Cleaning of Metal Surfaces. 
 
 
1.3.14 CSA G40.20-13/G40.21-13  General Requirements for Rolled or Welded 

Structural  
Quality Steel/Structural Quality Steel, Includes 
Update No. 1 (2014). 

 
1.3.15 CAN/CSA G164-M92(R2003)  Hot Dip Galvanizing of Irregularly Shaped Articles. 
 
1.3.16 CSA HA Series-M1980  CSA Standards for Aluminum and  

Aluminum Alloys. 
 
1.3.17 CSA W47.1-09(2014)   Certification of Companies for Fusion Welding of  

Steel. 
 

1.3.18 CSA W59-13    Welded Steel Construction (Metal Arc Welding), 
Includes 

   Update No. 1 (2014), Update No. 3 (2015), Update  
   No. 4 (2015). 
 

1.3.19 AAMA/WDMA/CSA 101/I.S.2/A440-08 North American Fenestration  
Standard/Specification for   

 Windows, Doors, and Skylights. 
 

1.3.20 AAMA/WDMA/CSA 101/I.S.2/A440SI-09 Canadian Supplement. 
 
1.4 DESIGN 
 
1.4.1 Design members to withstand within acceptable deflection limitations their own weight, 

the weight of their glass, and the minimum design loads due to the pressure and suction 
of wind as calculated in accordance with the NBC of Canada and the local Building 
Code. 

 
1.4.2 Except where more specifically specified herein, glass shall meet or exceed 

requirements of CAN/CGSB 12.20. 
 
1.4.3 Design insulating glass units to minimize the possibility of thermal breakage. 
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1.4.4 Windows shall comply with CAN/CSA A440/A440.1 as specified hereafter. 

1.5 QUALITY ASSURANCE 
 
1.5.1 Work shall be executed by skilled mechanics, specifically trained and qualified for this 

work (i.e. written proof of minimum five (5) tears employment/service with the window 
manufacturer. Individuals to be either employees of the manufacturer and/or workers 
approved by the manufacturer (i/e. Written proof of minimum five (5) years 
employment/service with the window manufacturer will be required if requested by the  
Owner / Consultant. 

 
1.5.2 Provide one (1) thoroughly experienced, reliable, qualified and competent person in 

charge of the Work. Individual shall be designated for the duration of the Work of this 
Section. Any changes to the individual shall be by written approval of Owner / 
Consultant.  

 
1.5.3 The supplier shall have adequate plant, equipment and skilled trades people, and is 

known to have satisfactorily manufactured similar windows for a minimum of five (5) 
years in the Province of Ontario.   

 
1.5.4 Perform welding of structural components with fabricators certified by the Canadian 

Welding Bureau to CSA welding qualification codes. 

1.5.5 Field Testing: 

.1 The Owner / Consultant will engage the services of an independent inspection 
and testing company to conduct testing of the installed work. Initial testing at any 
given location shall be paid for by the Owner. Cost of re-testing to verify 
corrected work shall be paid for by the Subcontractor for this Section. 

.2 Field testing will include but not be limited to tests for static air infiltration and 
static water penetration to the same as the listed design criteria and performance 
parameters and pass/fail criteria against the current standards of CAN/CSA -440 
series (e.g., CAN/CSA-A440.4-2019), ASTM E783, ASTM E1186, ASTM E1105. 

.3 The Subcontractor is responsible for alterations, repairs, additions necessary to 
achieve acceptable performance at the test locations and similar adjustments to 
all completed work. 

.4 Test locations and frequency will be determined by the Consultant. The 
Subcontractor shall provide access to the work necessary for the testing agency 
to conduct testing. The Subcontractor shall prepare framing as necessary during 
fabrication to allow air and water penetration field testing. 

.5 The contractor, glazing sub-contractor and window manufacturer representative 
to be present for the window test to verify acceptance of the selected windows 
and to remove glazing stops or sealants at conclusion of the test for verification 
by the consultant as may be required.  
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.6 The contractor is to facilitate and accommodate the site requirements for testing 
including but not limited to: minimum 20psi water supply, swing stages/platforms 
if at upper floors, heated shelters when outdoor temperatures are below 5C, 
removal of furniture or window coverings for selected locations.  

.7 Modifications made to the window(s) by the contractor prior to, or after, testing 
shall be made to all installed windows.  

.8 Non-conforming work shall be corrected, removed, cleaned and re-installed at no 
cost to the Owner.  

 
1.5.6 MOCK-UP 
 
1.5.7 Construct mock-ups in accordance with Section 01 40 00. 

1.5.8 Erect a full size assembly of a typical window. 
.1 Locate mock-ups in the location and of the size indicated or, if not indicated, as 

directed by Consultant. 
.2 Notify Consultant seven (7) days in advance of the dates and times when mock-

ups will be constructed. 
.3 Demonstrate the proposed range of aesthetic effects and workmanship. 
.4 Obtain Consultant's acceptance of mock-ups before proceeding with construction 

of window assembly. 
.5 Maintain mock-ups during construction in an undisturbed condition as a standard 

for judging the completed Work. 

1.5.9 Co-ordinate work of mock-up with related work of other Sections. 

1.5.10 Adjust mock-up as required to gain acceptance.  Accepted work may form a part of the 
final installation. 

1.6 DESIGN - RAIN SCREEN PRINCIPLE 
 
1.6.1 Base the design of the work of this Section on the "Rain Screen" principle. Design and 

reinforce rigid air/vapour barriers to withstand within acceptable deflection limitations, 
their own weight, the insulation weight, and the design loads. 

 
1.6.2 The definition of the rain screen principle for the purpose of these specifications is "as 

advocated by the National Research Council of Canada."  All voids between the 
assembly components as well as between the components and the structure shall have: 
.1 Gaskets, baffles, overlaps, and seals as required to provide a barrier "Rain 

Screen" to effectively prevent excessive rain water entry into any of the cavities 
but allow pressure equalization. 

.2 Non-permeable air seals as required to exclude the entry of interior building air 
into the vertical skin cavities. 

.3 Such provisions in the form of openings between cavities and the building’s 
exterior of sufficient cross section to provide adequate pressure equalization.  In 
addition, all openings shall be baffled against direct rain water entry. 
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.4 Air seals placed to eliminate any contact between interior humid air and a cold 
surface or structural component to prevent condensation and ice build-up on 
such surfaces during cold weather. 

 
1.7 SUBMITTALS 
 
1.7.1 Submit shop drawings showing all components of the window assemblies in as large a 

scale as practical, and showing the construction, methods of joining, welding, bonding, 
fastening, sealing, gasketing and sleeving, as well as type of metal, material thickness, 
finishes and other pertinent data. Show paths of interior drainage and venting. 

 
1.7.2 Submit test results from an accredited CSA testing company confirming that the 

individual window units being manufactured and installed for the project meet or exceed 
the specified criteria in CAN/CSA A440/A440.1, including all latest amendments. 

 
1.7.3 The test results shall include data for all fixed, opening and combination windows  

indicated in the drawing details and windows specific to the project. Provide further test 
results for any window units which are more than 25% larger than the originally tested 
units. 

 
1.7.4 If test results are not available for a particular configuration or combination or composite 

window, and providing that the individual component window units meet specified 
CAN/CSA A440/A440.1 criteria, submit further test results from a Professional Engineer 
practising in the Province of Ontario confirming that the mullions separating individual 
window units meet or exceed the wind load requirements specified in CAN/CSA 
A440/A440.1 and all air (A) and water (B) performance levels as specified, Costs of such 
test shall be borne by the contractor. 

 
1.7.5 Submit reports of tests of the insulating glass units to be supplied as prescribed in 

CAN/CGSB 12.8 showing successful results.  Tests shall be conducted and reports 
prepared by an approved, independent testing laboratory. 

 
1.7.6 Shop drawings shall bear professional seal or stamp and signature of a professional 

Engineer licensed to design structures in the Province of Ontario. 
 
1.7.7 Submit samples of all materials and products with their respective finish before 

fabrication.  Samples shall fully represent the physical and chemical properties of the 
materials and products to be supplied. 

 
1.7.8 Submit in duplicate, a set of two pieces 18" square for sheets, 18" long for extrusions, 

indicating the lightest and darkest colour to be furnished. 
 
1.7.9 Submit a signed certificate from the sealant manufacturers prior to the commencement 

of this work which states: 
 

.1 Sealant materials selected for use from those specified; 

.2 Surface preparation requirements; 

.3 Priming and application procedures; 

.4 Verification that sealants are suitable for purposes intended and joint designs; 
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.5 Sealants are compatible with other materials and products with which they come 
in contact, including but not limited to sealants and caulking provided under other 
Sections, insulation adhesives, bitumen, waterproofing, metals and metal finishes 
and stone; 

.6 Verification that sealant is suitable for temperature, humidity and weather 
conditions at the time of application. 

 
1.7.10 Obtain review and acceptance of engineered stamped shop drawings before assembly 

of window units. All fastening patterns, embedment depths of fasteners, types of 
fasteners, substrate conditions shall be clearly shown on the shop drawings.   

 
1.7.11 Submit a service manual and instructions for routine maintenance as specified in Section 

01 30 00.  
 
1.8 PRODUCT DELIVERY, STORAGE AND HANDLING 
 
1.8.1 Handle and store material in such a manner that no damage will be done to the 

materials or to the work of other Sections. 
 
1.8.2 Apply a temporary protective coating of the fabricator's choice to all finished surfaces.  

Remove coating at the most suitable time during erection.  Do not use adhesive papers 
or sprayed coatings which will become firmly bonded when exposed to the sun.  Do not 
leave coating residue on any surface. 

 
1.8.3 Do not use adhesive papers or sprayed coatings which will become bonded when 

exposed to the sun.  Remove temporary protection after installation.  Do not leave 
coating residue on any surface. 

 
1.9 PROTECTION 
 
1.9.1 Do not apply mullion snap-on caps until the building is closed-in, until the roofing is 

installed and until no possibility of alkaline substances can be washed from the building 
onto the windows. 

 
1.9.2 Clean glass every 3 months or more frequently to prevent the glass from being etched 

by alkaline bearing water. 
 
1.10 SITE CONDITIONS 

1.10.1 Site Measurements: Verify actual locations of structural supports for aluminum windows 
by site measurements before fabrication and indicate measurements on Shop Drawings. 

1.10.2 Established Dimensions: Establish dimensions and proceed with fabricating aluminum 
windows where site measurements cannot be made without delaying the Work; 
coordinate construction to ensure that actual dimensions correspond to established 
dimensions. 

1.10.3 Ambient Conditions: Confirm installation requirements for ambient and surface 
temperatures of sealants with manufacturer and apply sealants when temperatures are 
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greater than manufacturer’s stated minimum from time of application until sealants have 
cured. 

1.11 WARRANTIES 
 
1.11.1 Submit a five (5) year warranty of the materials, products and labour of this Section and 

warranty that windows and panels are water and weather-tight, structurally sound and 
free from distortion; that aluminum finishes will not develop excessive fading or non-
uniformity of colour, and will not crack, peel or otherwise corrode; that glazing splines 
and sealant will be free from deterioration from sunlight, weather and oxidation, and will 
be free from permanent deformation under load. 

 
1.11.2 Submit a five (5) year warranty that aluminum finishes will not develop excessive fading, 

non-uniformity of colour, and will not crack, peel, delaminate, or otherwise corrode. 
 
1.11.3 Submit a ten (10) year warranty of the insulating glass units and warranting that the 

insulating glass units shall be free from material obstruction of vision as a result of dust 
or film formation on the internal glass surfaces by any cause, under normal conditions, 
other than extrinsic glass breakage. 
 

1.11.4 Warranties shall include the prompt remedy of defect upon written notification from the 
Owner / Consultant that defects exist.  Remedy shall include labour, materials, 
equipment, and services required to make good defective areas of the work, and in case 
of the factory-fabricated components, to supply and install new components, all at no 
cost to the Owner.  Warranties shall also include making good other adjoining parts and 
finishes or other Owner's property damaged or disturbed in the process or remedying 
defects.  Warranty period shall recommence on remedied work. 

 
1.11.5 In the case of work performed by subcontractors and where warranties are specifically 

required or requested by the Consultant, secure such additional written warranties and 
deliver same to the Owner. 

 
1.11.6 Warranties shall be in be in a form approved by the Owner / Consultant. 
 
2. PART 2 - PRODUCTS 
 
2.1 DESIGN CRITERIA 

2.1.1 Performance Requirements: Provide assemblies able to withstand positive and negative 
pressures normal to the plane of window in accordance with Building Code climatic 
requirements based on 1 in 30 year criteria. 

2.1.2 Meet or exceed requirements of AAMA/WDMA/CSA 101/I.S.2/A440S1, and the following 
performance requirements: 
.1 Air Tightness Rating, Fixed Windows: Fixed. 
.2 Air Tightness Rating, Operable Windows: A3. 
.3 Water Tightness Rating: B7. 
.4 Wind Load Resistance Rating: C3. 
.5 Forced Entry: F2, pass test for resistance to forced entry. 
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.6 Glazing: As indicated in Section 08 81 00. 

2.1.3 Failure of performance requirements will be considered to include, but not be limited to, 
the following: 
.1 Deflection exceeding specified limits 
.2 Thermal stresses transferred to building structure 
.3 Framing members transferring stresses, including those caused by thermal and 

structural movements, to glazing 
.4 Glazing-to-glazing contact in structural silicone glazed systems 
.5 Noise or vibration created by wind and thermal and structural movements 
.6 Sealant failure 
.7 Loosening or weakening of fasteners, attachments, and other components 
.8 Failure of operating units to function properly 

2.2 MATERIALS 
 
2.2.1 All aluminum work:  Comply with CSA Standard HA series. 
 
2.2.2 Aluminum:  Extruded shapes of Alcan 6063 aluminum alloy "T5" temper for framing.  

Exposed sheet and plate aluminum:  Alloy 1100-H14 anodizing quality.. 
 
2.2.3 Non-exposed sheet and plate aluminum: AA3003-H14 alloy and temper, mill finish. 
 
2.2.4 Exposed anodized sheet and plate to AA5005-H14 alloy and temper or AA1100-H14 

alloy and temper (anodizing quality, 1.6mm thickness) 
 
2.2.5 Stainless steel:  ASTM A167, Type 304 or 316, of one type throughout. 
 
2.2.6 Bolts, screws, nuts, washers and other fasteners:  Stainless steel of austenitic grade, 

300 series for stainless steel connections; stainless steel or aluminum for aluminum 
connections; cadmium plated steel or galvanized steel elsewhere. 

 
2.2.7 Thermal separator (thermal break):  Of a size to conform to the extruded aluminum 

members, neoprene or polyvinyl chloride and having a minimum tensile strength of 2000 
psi and minimum 70 ±5 Durometer Hardness. 

 
2.2.8 Aluminum flashings: 1/32" utility grade. 
 
2.2.9 Steel:  Complying with CSA G40.20/G40.21, Grade 300W, hot dipped galvanized in 

accordance with current CSA G164-M.  Thread dimensions shall be such that nuts will 
thread over bolts without re-threading or chasing galvanized threads. 

 
2.2.10 Primer paint for ferrous metals: Zinc rich pain conforming to CSA G164-M. 
 
2.2.11 Bituminous paint:  Complying with CGSB 1-GP-108. 
 
2.2.12 Touch-up primer for galvanized steel:  Zinc rich primer, Galvafroid SB grade, by W.R. 

Meadows of canada Ltd., Kem Organic Zinc Rich Primer No. 6430 by Sherwin-Williams 
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Company of Canada Ltd., Glidden No. 16113 Zinc Rich Primer by the Glidden Company 
Ltd. 

 
2.2.13 Glass:  As indicated in Section 08 80 00. 

.1 Bear manufacturer's labels, indicating quality and direction of draw marks.  
Labels shall be left in place until final cleaning. 

 
2.2.14 Glazing stops:  Aluminum extrusions. 

 
2.2.15 Sills, condensation gutters:  Extruded aluminum. 
 
2.2.16 Weatherstripping:  Extruded polypropylene type pile inserted in keyed grooves. 

 
2.2.17 Spacers and glass setting blocks:  80 Durometer A hardness ±5, neoprene rubber.  

Gasketing, spacers and setting blocks shall be resistant to sunlight, weathering, 
oxidization and permanent deformation under load. 

 
2.2.18 Gaskets and thermal barriers between metal components:  Neoprene.  Set gaskets in 

grooves and bond to the metal with adhesive.  Gaskets:  Sized so that they will be under 
compression when installed, and having a 2000 psi tensile strength and minimum 200% 
elongation.  Thermal barriers:  Sized to conform to the extruded aluminum members. 

 
2.2.19 Shims (for wet glazing): 45 Durometer, pressure sensitive resilient extruded synthetic 

rubber or as recommended by the glass manufacturer. 
 
2.2.20 Caulking and sealant:  Non-bleeding and capable of supporting their own weight. 
 
2.2.21 Caulking compound:  One component butyl rubber caulking compound complying with 

CGSB 19-GP-14M. 
 
2.2.22 Sealant: Multi-component chemical curing sealing complying with CAN/CGSB 19.24M.  

Dymeric by the Tremco Manufacturing Company or other approved manufacture. 
2.2.23 Caulking, sealant, cleaning solvents, fillers and primers:  Compatible with each other. 
 
2.2.24 Colours for caulking and sealant:  As later selected and not necessarily from standard 

colours. 
 
2.2.25 Filler strips:  Chemically compatible rod stock of butyl or neoprene, diameter sized 25% 

greater than joint width before application. 
 
2.2.26 Primers:  As recommended by the caulking and sealant manufacturer to suit the various 

job conditions. 
 
2.2.27 Cleaning material:  Xylol, Methyl-ethyl-ketone, Toluol or as recommended by the 

caulking and sealant manufacturer. 
 
2.2.28 Vents: 1/4" to 3/8" diameter plastic tubes, length as required. 
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2.2.29 Insulation for packing into frame cavities: Foamed-in-place urethane insulation, Pre-froth 
urethane foam by H. L. Blachford Limited, stable maximum "K" factor of  0.14 BTU/hr/sq 

ft/F/1" thickness, and a maximum density of 2.0 lbs/cu.ft. and shall be self-extinguishing 
type. 

 
2.2.30 Membrane air/vapour barrier and primer:  As indicated in Section 07 27 13. 
 
2.2.31 Screws and Fasteners:  Assembly screws - series 410 stainless steel, cadmium plated. 

 
2.2.32 Insulated Spandrel Panels:  

 
- Sandwich panel, thickness as indicated, comprised of exterior face of 0.51 mm thick 

aluminum embossed sheet, Duranar XL finish laminated to 3 mm (1/8”) hardboard 
substrate; interior face of 0.51 mm thick aluminum sheet. 

- Insulation: rigid, polyisocyanurate; 28.8 kg/cu.m (1.8 lb/cu.ft) density. 
- Insulation Clips: Type-N Sticklip and Type-S adhesive as manufactured by Eckel 

Industries Ltd., or equivalent.  
- Adhesive: as recommended by manudfacturer of material to be bonded. 
- Hardboard: to CAN/CGSB-11.3-M, Type 2, tempered. 
- Aluminum Finish: as indicated on drawings. 

 
2.3 FABRICATION - GENERAL 
 
2.3.1 Do not start fabrication until shop and erection drawings have been reviewed, and 

samples have been approved. 
 
2.3.2 Insofar as practical, execute fitting and assembly of metal windows in the shop with the 

various parts or assemblies ready for erection at the building site. 
 
2.3.3 Take field measurements and levels required to verify or supplement those shown on 

the Drawings for the proper layout and installation of the work.  Co-ordinate dimensional 
tolerances in adjacent building elements and confirm prior to the commencement of the 
work. 

 
2.3.4 Accurately machine file and fit and rigidly frame together all joints, corners and mitres.  

Match components carefully to produce perfect continuity of line and design.  Make all 
joints and connections toward the exterior weather tight.  Metal in contact shall have 
hairline joints unless otherwise shown on the final reviewed shop drawings.  Location of 
all exposed joints shall be subject to the approval of the Consultant. 
 

2.3.5 Weld aluminum with inert metal arc equipment and by methods recommended by the 
Aluminum Co. of Canada.  Make exposed welds continuous and flush with adjacent 
surface.  Space intermittent welds as shown on the final reviewed shop drawings.  Do 
not mar with welds in back of exposed aluminum, the specified surface finishes.  Do not 
deform the exposed metal and finish in any way by welding. 

 
2.3.6 Weld steel in accordance with CSA W59.  Welded joints shall be of adequate strength 

and durability with jointing tight and flush.  Welders shall be fully approved by the 
Canadian Welding Bureau and shall comply with CSA W47.1. 
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2.3.7 Where it is necessary to weld components already galvanized, remove galvanizing for 2" 

around weld and paint over the welds where galvanizing is removed as specified 
hereinafter. 

 
2.3.8 Reinforce all frames as necessary to meet the specified design requirements and as 

shown.  All reinforcing shall be hot rolled mild steel and shall be securely anchored to 
horizontal and vertical members by positive mechanical means. 

 
2.3.9 Clean and galvanize all reinforcing, brackets and other steel items supplied under this 

Section in accordance with CGSB 31-GP-404 (blast cleaning) and CSA G164-M, 
(coating weight; 1.25 oz./sq.ft.).  Isolate galvanized steel from contact with aluminum 
with a heavy brush coat of bituminous paint. 

 
2.3.10 Units shall be fabricated using two separate frames joined to thermal break. Neatly cope 

and butt any main frame joints in a weather tight manner and secure with screws into 
integral screw sleeves. Reinforce any member which is to receive hardware. 

 
2.3.11 Internally seal all sash corners and make smooth all sharp milled edges and corners. 
 
2.3.12 Sill members shall have a minimum seven (7) degree downward slope and an integral 

drip which extends a minimum of 1" (25 mm) from face of wall cladding.  
 
2.3.13 Fabricate units such that they allow easy replacement of defective, worn or damaged 

components. 
 
2.3.14 Provide extruded aluminum sills at windows. Sills shall have end caps, returned up one 

brick course. Sills shall be continuous, and all butt joints shall be capped (minimum 5" 
(125 mm) width and be aligned to exterior wall expansion and control joints and at all 
male/female/jamb locations of windows. 

 
2.3.15 Exposed fasteners or use of pop rivets is not permitted. 
 
2.3.16 Fabricate units to provide for expansion and contraction of components. 
 
2.4 FABRICATION - WINDOWS 
 
2.4.1 The following are acceptable manufacturers: 
 

.1 Sherwood Windows Ltd. 

.2 Aluminum Window Designs Ltd. 

.3 Alwind Industries Ltd. 

.4 Windspec Inc. 

.5 Alumicor Ltd. 

.6 Kawneer Company Canada td. 

.7 or other approved manufacture. 
 
2.5 FABRICATION - FIXED WINDOWS 
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2.5.1 Fixed windows shall have thermally broken framing with snap-in glazing stops, complete 
with Tremco Polyshim II exterior pre-shimmed tape and slide spine, exterior silicone 
pointing, Tremco vision strip or approved equivalent. 

 
2.5.2 Frame shall consist of closed tubular aluminum sections reinforced if necessary and/or 

open channel profiles unless otherwise noted. 
 
2.5.3 Framing members: Prefinished aluminum, minimum 0.062" (1.6 mm) thick. 
 
2.5.4 Aluminum seam joint cover plates: Extruded aluminum. 
 
 
2.6 FABRICATION - OPERABLE WINDOWS - SLIDERS 

2.6.1 Fabricate windows to CAN/CSA A440. 

.1 Fabricate aluminum assemblies of extruded sections to sizes and profiles 
indicated. 

.2 Ensure vertical and horizontal members are extrusions designed for  screw 
spline corner construction. 

2.6.2 Construct units square, plumb and free from distortion, waves, twists, buckles or other 
defects detrimental to performance or appearance 

.1 Brace frames to maintain squareness and rigidity during installation. 

2.6.3 Fabricate units square and true with tolerance of plus or minus 1.5mm (0.06") maximum 
for units with diagonal measurement of 1800mm (6') maximum and plus or minus 3mm 
(0.125") maximum for units with diagonal measurement greater than 1800mm (6') 

2.6.4 Accurately fit and secure joints and corners 

.1 Ensure joints are flush, hairline, and weatherproof. 

2.6.5 Face dimensions detailed are maximum permissible sizes. 

2.6.6 Use only concealed tamperproof fasteners. 

.1 Where fasteners cannot be concealed, countersunk screws finished to match 
adjacent material may be used upon receipt of written approval from Consultant. 

2.6.7 Visible manufacturer’s labels are not permitted. 

2.7 FABRICATION - INSECT SCREENS 

2.7.1 Design windows and hardware to accommodate screens in a tight-fitting, removable 
arrangement, with a minimum of exposed fasteners and latches, and as follows: 
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.1 Fabricate screens and frames in accordance with CAN/CSA A440 and 
CAN/CGSB 79.1. 

.2 Fabricate insect screens to fully integrate with window frame. 

.3 Locate screens on outside of window and provide for each operable exterior 
sash. 

2.7.2 Screen Frames: 

.1 Extruded Aluminum or Aluminum Tubular Framing Sections: Aluminum sections 
having 1/32” minimum nominal wall thickness, with finish matching aluminum 
window members. 

2.7.3 Screen Fabric: 

.1 Screen Class: Class A in accordance with CAN/CGSB 79.1. 

.2 Screen Strength: S2 in accordance with CAN/CSA A440 and CAN/CGSB 79.1. 

.3 Screen Style: Style 1 in accordance with CAN/CGSB 79.1. 

.4 Fabric Mesh Material: Aluminum Wire: Charcoal grey or black finish; in 
accordance with CAN/CGSB 79.1. 

 
2.8 COMBINATION/COMPOSITE WINDOWS 
 
2.8.1 Manufacturer must demonstrate that the mullion separating the individual windows has 

sufficient strength and stiffness to support these windows under the appropriate wind 
pressure for the window class.  
 

2.9 FINISHES 
 
2.9.1 All aluminum visible in the completed work shall have a clear anodized finish AA-

M12C22A41 Class I 0.7 mil thick, measured as per ASTM B244, Density at least 27 
mg/sq in. to ASTM B37. 

 
2.9.2 Steel anchors and fixed position support members and steel window components:  

Cleaned and hot dip galvanized complying with CGSB 31-GP-404 (blast cleaning) and 
CSA G164-M; coating weight, 1.25 oz./sq.ft.. 

 
2.9.3 Exposed fastenings:  Finished and coloured to match the finish and colour of the 

material in which they appear.  The finish provided shall be permanent and durable. 
 

2.10 STORM DOORS / SECURITY SCREEN DOORS 
 

2.10.1 Door Stile and Rails, Frame Sections:  Hollow extruded aluminum sections, structurally 
sufficient to suit opening sizes. 
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2.10.2 Glazing:  Tempered safety glass, clear. 
 

2.10.3 Insect Screen:  Glass fibre mesh, woven. 
 

2.10.4 Glazed Frame Track: Aluminum extrusions, double track. 
 

2.10.5 Panel Below Glazing:  Sheet aluminum with embossed finish. 
 

2.10.6 Hardware: 
.1 Hinge:  Three butt type, stainless steel leaves and pin, nylon thrust bearings. 
.2 Latch:  Thumb push on exterior, lever on interior, lock with two keys, steel pin 

with spring stop. 
.3 Stop:  Storm chain with spring safety cushion. 
.4 Weather-stripping: Full perimeter resilient vinyl type, adjustable drop sill sweep 

for full width of door leaf. 
 

2.10.7 Fabrication: 
.1 Assemble components with hairline mitred corner joints, aligned and secured 

with corner spigots; retain with fasteners. 
.2 Fit hollow bottom rail with drop sill sweep for full contact weather strip. 
.3 Fabricate and fit panel below glazing, into door stiles and rails. 
.4 Fabricate and fit glazing and insect screen into frames.  Fit with spring loaded 

retracting pin position retainers. 
.5 Provide for vertical operation of glass panes and insect screens.  Drill jams for 

multi-positioning of glass pane. 
 

2.10.8 Finish: 
.1 Exposed Surfaces: White baked enamel. 

 
 
3. PART 3 - EXECUTION 
 
3.1 INSPECTION 
 
3.1.1 Ensure that openings to receive the work of this Section are within acceptable 

tolerances. 
 
3.2 PREPARATION 
 
3.2.1 Remove dust, loose material and debris from openings. 
 
3.2.2 Supply threaded inserts to Section 04 20 00 - Unit Masonry where required for casting 

and building in place and instruct as to proper location and position. 
 
3.3 ERECTION 
 
3.3.1 All devices for anchoring the frame assemblies to the building structure shall have 

sufficient adjustment to permit correct and accurate alignment.  After alignment, rivet, 
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weld or positively lock all anchorage devices to prevent movement other than those 
designed for expansion and contraction. 

 
3.3.2 Erection tolerances for frame assemblies are as related to the structural grid of the 

building and shall apply to each individual assemblies.  Tolerances shall be: 
 

.1 Vertical position; ±1/8". 

.2 Horizontal position; ±1/8". 

.3 Deviation from plumb; 1/8" maximum each plane. 

.4 Racking of face; 1/4" maximum. 

.5 Racking in elevation; nil. 
 

3.3.3 Site located fixings to the in situ and precast concrete shall be stainless steel lag screws 
and lead expansion shields.  Perform drilling of concrete as required to install shields.  
Bear cost of repair satisfactory to the Consultant of concrete chipped by drilling or fixing 
operations. 

 
3.3.4 Give to aluminum or galvanized steel placed in or in contact with concrete, masonry, 

mortar, plaster or dissimilar metals a heavy brush coat of alkaline resistant bituminous or 
zinc chromate paint. 

 
3.3.5 Group components with coloured aluminum finish so that those which relate most 

closely to one another, with regard to colour, will be installed adjacent to each other. 
 
3.3.6 As erection progresses, pack frame cavities with insulation. 

 
3.3.7 The completed installation shall be free from all objectionable noise, rattles, wind 

whistles, creak or noise due to thermal movement. 
 
3.3.8 Supply and install flexible 1/16" thick continuous neoprene seals between window 

framing, metal air/vapour barrier and at locations shown, applied to each side of the joint 
with adhesive and retained with continuous aluminum bars and mechanical fasteners. 

 
3.3.9 Provide continuity of thermal and air/vapour barriers with adjacent thermal and 

air/vapour barrier system. 
 
3.3.10 Install bullnose window sills of aluminum in maximum possible lengths, diameter or 

indicated on Drawings, water level and with hairline tight joints to curtain wall mullions. 
3.3.11 Provide heel bead continuous to perimeter of glass rebate to prevent cold exterior air 

from contacting edge of interior light of the insulating glass units. 
 
3.3.12 Provide all air seals required within window components. 
 
3.4 INSTALLATION - GLAZING 
 
3.4.1 Perform all glazing associated with the work of this Section.  Labels showing grade, 

thickness and quality are required on each piece of glass.  Leave labels on glass until 
inspected and approved by the Consultant.  Glaze in a weather tight manner.  Leave all 
glass whole and without cracks, scratches or other defects and with all settings in perfect 
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condition at completion, to the satisfaction of the Consultant.  Remove all rejected, 
broken or damaged glass and replace with perfect materials.  Any units producing 
distorted vision shall be rejected and replaced at the reasonable discretion of the 
Consultant. 

 
3.4.2 Allow adequate edge clearance for glazed units and maintain adequate edge bite on 

stop. 
 
3.4.3 Employ setting blocks and spacers on all units.  Gun in a continuous heel bead shown 

on the Drawings. 
 
3.4.4 Strip surplus glazing materials. 
 
3.4.5 Perform glazing adhering to the applicable paragraphs of Section 08 80 00 - Glazing, as 

if fully noted herein, unless otherwise specified herein. 
 
3.5 SEALING 
 
3.5.1 Clean thoroughly joints and spaces to be sealed or caulked of foreign matter and keep 

them dry before applying gaskets, tapes, sealants or caulking.  Apply gun grade sealants 
or caulking with an approved type of pressure gun having nozzles of proper size and 
shape to fit the various joints; drive sealants and caulking in with sufficient pressure to fill 
the joints full.  Clean adjacent surfaces which have been soiled by tapes, sealants or 
caulking immediately before hardening.  Apply surface primers, when used as per 
manufacturer's instructions. 

 
3.5.2 Perform caulking and sealing adhering to the applicable paragraphs of Section 07 90 00 

- Joint Sealants, as if fully cited herein, unless otherwise specified herein. 
 
3.6 ADJUSTMENTS 
 
3.6.1 Upon completion of the project and just prior to the handing over of the building to the 

Owner or at a time as directed by the Consultant, return to the building and inspect, test 
and adjust installation as follows: 
.1 Inspect all units for damage and correct same immediately. 
.2 Test and adjust all hardware and replace or repair all faulty items to the 

satisfaction of the Consultant. 
.3 Adjust all weather stripping so as to leave each opening unit in its most weather 

tight position. 
.4 Test all openings and ensure easy and smooth operation. 

 
3.7 CLEANING 
 
3.7.1 Remove concrete and alkali wash-offs on surfaces to prevent etching of glass and metal. 
 
3.7.2 Remove temporary protective materials on coatings. 
 
3.7.3 Wash down exposed exterior surfaces using a solution of mild domestic detergent in 

warm water, applied with soft, clean wiping cloths.  Take special care to remove all dirt 
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from corners.  Use detergent of an approved brand and source.  Wipe interior surfaces 
clean when construction is completed. 

 
3.7.4 Remove excess sealant and caulking by the moderate use of mineral spirits or other 

solvent acceptable by the sealant and caulking manufacturer and the metal fabricator. 
 
3.7.5 Where the accumulation of dirt does not respond to the washing or cleaning 

hereinbefore required, refer the condition to the Consultant, with your recommendations 
as to the remedial action required; but do not undertake any cleaning procedure of a 
more severe nature without the written approval of the Consultant. 

 
 

END OF SECTION  
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 PART 1 - GENERAL 
 

1.1 WORK INCLUDED 
 

1.1.1 Comply with Division 1, General Requirements and all documents referred to therein. 
 

1.1.2 All labour, materials, equipment and services required to supply and install the glass and glazing 
indicated on the Drawings, specified herein, and not specified in other Sections. 

 
1.2 RELATED WORK SPECIFIED UNDER OTHER SECTIONS 

 
1.2.1 Aluminium doors and screens:  Section 08 11 16. 

 
1.2.2 Hollow metal doors and frames:  Section 08 11 00. 

1.2.3 Wood doors:  Section 08 14 00 

1.2.4 Aluminium Curtain Wall:  Section 08 44 00 
 

1.3 REFERENCES 
 

1.3.1 ASTM A167-99(2009)  Standard Specification for Stainless and Heat-Resisting 
Chromium-Nickel Steel Plate, Sheet, and Strip (Withdrawn 
2014). 

 
1.3.2 ASTM B117-11 Standard Practice for Operating Salt Spray (Fog) Apparatus. 
 
1.3.3 ASTM D395-14 Standard Test Methods for Rubber Property - Compression Set. 
 
1.3.4 ASTM D412-06a(2013) Standard Test Methods for Vulcanized Rubber And 

Thermoplastic Rubbers and Thermoplastic Elastomers – 
Tension. 

 
1.3.5 ASTM D1149-07(2012) Standard Test Method for Rubber Deterioration - Cracking in an 

Ozone Controlled Environment. 
 
1.3.6 CAN/CGSB 12.1-M90  Tempered or Laminated Safety Glass. 
 
1.3.7 CAN/CGSB 12.2-M91 Flat Clear Sheet Glass. 
 
1.3.8 CAN/CGSB 12.3-M91 Flat, Clear Float Glass. 
 
1.3.9 CAN/CGSB 12.5-M86 Mirrors, Silvered. 
 
1.3.10 CAN/CGSB 12.20-M89 Structural Design of Glass for Buildings. 
 
1.3.11 CAN/CGSB 19.24-M90  Multicomponent, Chemical-Curing Sealing Compound. 
 
1.4 SUBMITTALS 
 
1.4.1 Samples:  Duplicate 12" x 12" samples of each type and thickness of glass and 12" long mirror 

frame. 

1.4.2 Product Data: Submit manufacturer's product data for each type of product specified. Data shall 
indicate compliance with specification and installation recommendations of manufacturer of 
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products being used. 
 
1.4.3 Maintenance data:  Written instructions for protection of completed work, for re-glazing, and for 

proper methods and materials to be used in cleaning. 
 
1.5 DELIVERY, STORAGE AND HANDLING 

1.5.1 Delivery and Acceptance Requirements: Deliver packaged materials in their original containers 
with manufacturer's labels and seals intact. 

1.5.2 Storage and Handling Requirements: Store vertically, blocked off the floor in a weatherproof 
enclosure in original containers with manufacturers labels and seals intact until read for 
installation, and as follows: 

 
.1 Install glass as soon as possible after delivery to site. 
.2 Handle glass carefully to its place of installation. 
.3 Prevent damage to glass, adjacent materials and surfaces. 

1.6 SITE CONDITIONS 

1.6.1 Ambient Conditions: Maintain temperature, humidity and solar exposure conditions of Glass 
Glazing materials during shipping, storage and site installation as required by manufacturer to 
maintain warranty and performance of installed products. 

1.7 WARRANTIES 
 
1.7.1 Submit a two (2) year warranty, commencing from date of Substantial Performance, against 

defects in the workmanship and materials, including and not necessarily limited to the following: 
 

.1 Cracked or scratched glass, shrinking, cracking, staining, hardening, sagging of glazing 
materials, loosening or rattling of glass. 

.2 Glazing work is water and weather tight and free from distortion, that glazing materials will 
not deteriorate due to exposure to atmosphere and weather, will not be displaced, and will 
be free from permanent deformation under load. 

.3 Glass breakage due to thermal shock or change occurring within weather extremes 

stated for the place of building under OBC, and an inside temperature range of 5C and 

42C. 
.4 Loosening of mirror frame fastenings. 

 
1.7.2 Submit a five warranty, commencing from date of Substantial Performance, against deterioration 

of mirror silver backing and cracking of mirrors. 
 

1.8 LEED™ STRATEGIES 
 

1.8.1 All trades must examine practices, as outlined in the related sections, to assist the team in 
achieving these results. 
 

1.8.2 Related Sections: 
 

.1 01 35 20 General LEED® Requirements 

.2 01 35 50 Waste Management Disposal 

.3 01 35 90 Indoor Air Quality Management 

.4 01 61 10LEED® Product Requirements 

.5 31 25 00 Construction Pollution Prevention. 
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1.8.3 Materials used for Work in this section are to include, but are not limited to the following criteria: 

 
.1 Materials used in work of this Section are to contain high amounts of recycled content and 

are to be sourced regionally from within 800 km via truck or 2400 km via rail or ship from 
jobsite in accordance with Section 01 61 10. 

.2 Glazing must comply with the following thermal performance criteria: Winter U-value: 
Argon 0.25 Solar Heat Gain Coefficient: 0.36 

 
1.8.4 The following must be submitted as appropriate for Consultant’s review and approval: 

 
.1 Submit Schedules A and D, as appropriate, of Section 01 61 10A LEED Product 
 Requirements Schedules following the measures outlined in Section 01 61 10, for all 
 applicable products. 

 

 PART 2 - PRODUCTS 
 
2.1 MATERIALS 
 
2.1.1 Except where more specifically specified herein, glass shall meet or exceed requirements of 

CAN/CGSB 12.20. 
 
2.1.2 Glass:  Each unit shall bear manufacturer's label indicating quality, and thickness. 
 
2.1.3 Thickness of glass as shown on Drawings except as specified herein. 
 
2.1.4 Sheet glass:  CAN/CGSB 12.2, B quality or better. 
 
2.1.5 Float glass:  CAN/CGSB 12.3, glazing quality, annealed. 
 
2.1.6 Safety glass:  CAN/CGSB 12.1, Type 2, Class B, heat treated float glass, Category I Heat 

Strengthened, Category II Tempered.  Tong and roller marks free. 
 
2.1.7 Glass: 

.1 GL1 : 12 mm Clear vision with white ceramic frit pattern by AGC 

.2 GL2 : Matelux 6 mm Acid-etched partition glass, clear colour by AGC 

.3 GL3 : 6 mm Clear Temper glass, clear colour by AGC 

.4 GL4 : 12 mm Laminate Glass by AGC 

2.1.8 Glazing compound:  CAN/CGSB 19.24, multi component, chemical curing. 
 
2.1.9 Heel bead: Dymonic by Tremco, or other approved manufacture. 
 
2.1.10 Glazing tape:  Extruded, ribbon shaped, non-drying, non-skinning, non-oxidizing polyisobutylene 

tape with continuous synthetic rubber spacer rod, sufficiently wide and thick as to completely 
cover bite area of the glazing unit when the unit is pushed into place, Polyshim 2, by Tremco Ltd., 
or other approved manufacture. 

 
2.1.11 Mirrors:  CAN/CGSB 12.5, Type 1A, polished float glass 1/4" thick and withstanding a 72 hour 

exposure in accordance with ASTM B117, by PPG Industries Ltd., AFG Glass, Pilkington Glass 
Limited, or other approved manufacture.  Mirror backing shall be resistant to sulphur and 
hydrogen sulphide fumes.  Polish and round all corners of mirrors. 

 
2.1.12 Adhesive for mirrors:  Special mirror mastic, "Mirro-Mastic" by Palmer Products Corporation, or 

other approved manufacture. 
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2.1.13 Backpaint and sealer for mirrors to be adhesive applied:  "Mirro-Bac" paint for back painting mirror 

and "Mirro-Mastic Bond" for sealing substrate surfaces by Palmer Products Corporation or other 
approved manufacture. 

 
2.1.14 Shims (for wet glazing): Pressure sensitive resilient extruded synthetic rubber and as 

recommended by insulating glass unit manufacturer. 
 
2.1.15 Spacers and setting blocks, 80 Durometer:  Neoprene rubber or EPDM, A hardness ±5 

respectively, resistant to oxidation and permanent deformation under load. 
 
2.1.16 One part glazing gaskets:  Extruded neoprene or EPDM of approved profile.  Gaskets properties - 

tensile strength, ASTM D412, 1500 psi; Durometer A hardness, 50 ±5; resistance to permanent 
set, ASTM D395, Method D, 25 % maximum set; minimum elongation at break, ASTM D412, 
300%; resistance to ozone, ASTM D1149, showing no cracks. 

 
2.1.17 All glazing materials, products, primers and cleaning solvents:  Mutually compatible. 
 
2.1.18 Colours for glazing materials:  As selected later from standard colours. 
 
2.1.19 Glass for doors and interior screens:  1/4" thick, tempered glass. 
 
2.1.20 Mirror trim:  Formed to approved profile from 0.050" thick, ASTM A167, Type 302 stainless steel 

in No. 4 finish. Vandal-proof mounting fastenings to suit type of substrate and fully concealed in 
the finished work. 

 
2.2 INSULATING GLASS 

2.2.1 Insulating Glass Units: Provide sealed insulating glass units in accordance with CAN/CGSB-12.8 
in configurations indicated, and as specified herein. 

2.2.2 Manufacture sealed insulating glass units without edge channels or tape, that is, with bare glass 
edges. 

2.2.3 Use two stage seal method of manufacture, as follows: 
 

.1 Primary Seal: polyisobutylene sealing compound between glass and black stainless steel 
spacer/separator. 

.2 Secondary Seal: silicone base sealant, filling gap between the two lites of glass at the 
edge up to the spacer/separator and primary seal. 

2.2.4 Install stainless steel capillary breather tubes to equalize pressure differentials between insulating 
glass fabricating location and insulating glass installation location; crimp tube immediately prior to 
installation in accordance with glass fabricators written instructions. 

2.2.5 Sealants for Insulating Glass Units: 
 

.1 Primary Seal: Polyisobutylene; colour black. 

.2 Secondary Seal: Structural silicone based; colour black. 

2.2.6 Insulating Vision Glass Units: 
 

.1 6mm clear tempered glass 

.2 13mm argon filled space 
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.3 6mm clear tempered glass with low-emissivity coating on surface facing cavity. Basis of 
Design Product: EnergySelect 36 by AGC Glass 

2.2.7 Safety Laminated Insulating Vision Glass Units: 
 

.1 4mm clear tempered glass 

.2 1.5mm shatter-resistant PVB film 

.3 4mm clear tempered glass 

.4 13mm argon filled space 

.5 6mm clear tempered glass with low-emissivity coating on surface facing cavity. Basis of 
Design Product: EnergySelect 36 by AGC Glass 

2.2.8 Insulating Glass Light Diffusing Units: 
 

.1 6mm clear tempered glass, acid etched on #2 surface. Basis of design product: Mattelux 
by AGC glass 

.2 13mm argon filled space 

.3 6mm clear tempered glass with low-emissivity coating on surface facing cavity. Basis of 
Design Product: EnergySelect 36 by AGC Glass 

2.2.9 Safety Laminated Insulating Glass Light Diffusing Units: 
 

.1 4mm clear tempered glass, acid etched on #2 surface. Basis of design product: Mattelux 
by AGC glass 

.2 1.5mm shatter-resistant PVB film 

.3 4mm clear tempered glass 

.4 13mm argon filled space 

.5 6mm clear tempered glass with low-emissivity coating on surface facing cavity. Basis of 
Design Product: EnergySelect 36 by AGC Glass 

2.2.10 Security Insulating Vision Glass Units: 
 

.1 32mm laminated glass / polycarbonate, refer to section 08 88 53 for composition 

.2 13mm argon filled space 

.3 6mm clear tempered glass with low-emissivity coating on surface facing cavity. Basis of 
Design Product: EnergySelect 36 by AGC Glass 

2.3 FABRICATION 
 

2.3.1 Minimum thicknesses of glass shall be in accordance with CAN/CGSB 12.20, except as specified 
herein. 

 
2.3.2 Accurately size glass to fit openings allowing the clearance recommended by the glass 

manufacturer, and in accordance with the following tables: 
 

.1 Minimum Glass Clearances 
 

Thickness Edge Clearance Face Clearance 

18 oz. or 3/32" 1/8"* 1/16" 

24 oz. or 1/8" 1/8"* 1/8" 

32 oz. 1/8"* 1/8" 

3/16" 1/8"* 1/8" 

7/32" 3/16" 1/8" 

1/4" 1/4" 1/8" 
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over 1/4" 1/4" or 3/4 times the glass thickness, 
whichever is the greater. 
 

 

 
* Where any dimension of glass exceeds 30" increase minimum edge clearances by 1/16". 

 
.2 Bite of glass edge on stop: 

 
1.  Up to 50" united size:  1/4" minimum. 
2.  Over 50" united size: 1/2" minimum. 
 

 PART 3 - EXECUTION 
 
3.1 INSPECTION 
 
3.1.1 Verify drawing dimensions at the site before proceeding with fabrication of work. 
 
3.1.2 Ensure that openings are free from distortion, and that surfaces are free from protrusions that will 

obstruct face and edge clearances. 
 
3.1.3 Ensure that wood is sealed, ferrous metals are painted or zinc coated, and that surfaces are 

suitable for adhesion of glazing materials. 
 

3.1.4 Ensure that ambient and surface temperatures are above 5C before applying glazing materials. 
 
3.1.5 Ensure that surfaces to receive mirrors are sealed. 
 
3.1.6 Ensure that movable units to be glazed are adjusted for proper operation. 
 
3.2 PREPARATION 
 
3.2.1 Free rabbets, stops and glass edges of dust, dirt, moisture, oil and other foreign matter 

detrimental to or obstructing the glazing material. 
 
3.2.2 Mask surfaces subject to staining, and wherever necessary to ensure neat appearance of the 

glazing materials.  Remove masking as work progresses. 
 
3.3 INSTALLATION – GENERAL 

 
3.3.1 Install work in accordance with manufacturer's instructions.  Handle and install glass in 

accordance with manufacturer's directions.  Prevent nicks, abrasion and other damage likely to 
develop stress on edges. 

 
3.3.2 Remove and replace glazing stops in original locations using original fasteners, securely set and 

undamaged. 
 
3.3.3 Use setting blocks and spacers as required to properly support the glass, centred in place in 

glazing space independent of the materials and to uniformly distribute its load. 
 
3.3.4 Use a minimum of 2 setting blocks, located at the quarter points. Locate spacers at jamb edges of 

glass, uniformly spaced at  2'-0" o.c. maximum, and 1'-0" maximum from top and bottom. 
 
3.3.5 Set glass properly centred with uniform bite and face and edge clearance, free from twist, warp or 

other distortion likely to develop stress. 
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3.3.6 Leave labels on glass until it has been set and inspected and approved.  Leave glass whole and 
without cracks, scratches or other defects and with settings in perfect condition at completion, to 
approval of Consultant. 

 
3.3.7 Remove rejected, broken or damaged glass due to defective materials or improper setting and 

replace with perfect materials.  Units producing distorted vision shall be rejected and replaced at 
the reasonable discretion of the Consultant. 

 
3.4 INTERIOR GLAZING 
 
3.4.1 Unless otherwise specified, all interior glazing shall be dry glazing. 

 
3.4.2 Install extruded glazing gasket around entire perimeter of glass.  Make tight butt joint at corners of 

lights.  Place neoprene setting blocks at sill and spacers at both jambs as required to centre the 
unit in the frame.  Place the unit into the frames and apply the stops against the gaskets.  Tighten 
the screws or clips to obtain positive uniform pressure avoiding excessive pressure. 

 
3.4.3 Ensure rattle-free cushioning. 
 
3.5 INSTALLATION - EXTERIOR GLAZING 
 
3.5.1 Install glass with labels facing the interior.  Ensure that sufficient space is left within the glazing 

space to allow thermal movement of glass without imposing stress on the glass. 
 
3.5.2 Install heat treated safety glass with convex side facing the exterior. 
 
3.5.3 Install wet glazing materials to obtain complete contact and adhesion over the full bite area of the 

unit and to be free from gaps, air bubbles, and embedded foreign matter.  Use primers when 
recommended by the glazing material manufacturer.  Use sufficient bedding compound so that 
when glass is pushed into place, excess compound is forced out around the entire margin.  Use 
shims to ensure maintenance of uniform face clearance.  Where required on both sides of a unit, 
make shims coincident. 

 
3.5.4 Install glazing tape to ensure complete contact and adhesion over the full bit area of the unit.  

Make joints only at corners of the unit.  Where tape has no integral shim, cut it to fit close around 
applied shims.  Fit tape accurately with tight joints, free from tension, gaps, and cracks.  After 
installation of glass, the tape shall not extend more than 1/8" above the line of the fixed stop.  
Remove and re-glaze units where the tape exceeds this tolerance. 

 
3.5.5 Where specified or shown on the Drawings, gun in a heel bead of glazing compound to ensure a 

continuous seal between glazed element and frame. 
 
3.5.6 Where visible or exposed to weather, finish gunned bead surface to slope away from glass for 

shedding water.  Ensure a weather tight seal. 
 
3.6 INSTALLATION - MIRRORS 
 
3.6.1 Thoroughly seal and prime substrate with sealer and primer as recommended by mirror 

manufacturer. 
 
3.6.2 Adhesive apply mirror to plywood backing, and fasten plywood to structure with concealed 

fastenings. 
 
3.6.3 Install mirrors using dollops of mirror mastic spaced as recommended by the manufacturer of the 

mirror mastic for 60% coverage.  Brace mirrors in place until mastic has set.  Butt-edged mirrors 
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shall give an un-warped image.   
 
3.6.4 Provide mirror trim at mirrors, using concealed fastening. 
 

3.7 CLEANING 
 
3.7.1 Clean and make good to the approval of the Consultant, surfaces soiled or otherwise damaged in 

connection with the work of this Section.  Pay the cost of replacing finishes or materials that 
cannot be satisfactorily cleaned. 

 
3.7.2 Upon completion of the work, remove all debris, equipment and excess material resulting from the 

work of this Section from the site. 
 
 
 
 END OF SECTION  
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1 PART 1 – GENERAL 

 
1.1 SUMMARY 

 
1.1.1 Section Includes: 

.1 Fire-rated glazing materials installed as [transoms] [borrowed lites] [windows] in fire-rated 
frames. 
 

1.1.2 Related Sections include the following: 
.1 Section 08 11 00 “Metal Doors and Frames” for vision panels in interior doors and interior 

vision panel (borrowed lites) frames. 
.2 Section 08 11 16 “Aluminum Doors and Screens” for vision panels in interior doors and 

interior vision panel (borrowed lites) frames. 
.3 Section 08 14 00 “Wood Doors” for vision panels in interior doors. 
.4 Section 08 51 13 “Aluminum Windows”. 
.5 Section 08 52 00 “Wood Windows”. 
.6 Section 08 53 13 “Vinyl Window” 

 
1.2 REFERENCES 

 
1.2.1 American Society for Testing and Materials (ASTM): 

.1 ASTM E2010-01:  Standard Test Method for Positive Pressure Fire Tests of Window 
Assemblies. 
 

1.2.2 Glass Association of North America (GANA): 
.1 GANA – Glazing Manual. 
.2 FGMA – Sealant Manual. 

 
1.2.3 National Fire Protection Association (NFPA): 

.1 NFPA 80:  Fire Doors and Windows. 

.2 NFPA 257 – Fire Tests of Window Assemblies. 
 

1.2.4 Underwriters Laboratories, Inc. (UL): 
.1 UL 9 – Fire Tests of Window Assemblies. 

 
1.2.5 Standard Council of Canada: 

.1 ULC Standard CAN4-S104:  Fire Tests of Door Assemblies. 

.2 ULC Standard CAN4-S106: Fire Tests of Window Assemblies. 
 

1.2.6 <Insert building code name used by authority having jurisdiction>. 
 

1.3 DEFINITIONS 
 

1.3.1 Manufacturer:  A firm that produces primary glass, fabricated glass or framing as defined in 
referenced glazing publications. 
 

1.4 SUBMITTALS 
 

1.4.1 Comply with requirements of Section 01 33 00<Insert Section #>. 
 

1.4.2 Product data:  Submit manufacturer’s technical data for each glazing material required, including 
installation and maintenance instructions. 

 
1.4.3 Certificates of compliance from glass and glazing materials manufacturers attesting that glass and 

glazing materials furnished for project comply with requirements. Separate certification will not be 
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required for glazing materials bearing manufacturer’s permanent label designating type and 
thickness of glass, provided labels represent a quality control program involving a recognized 
certification agency or independent testing laboratory acceptable to authority having jurisdiction. 

 
1.4.4 Product Test Listings:  From UL indicating fire-rated glass complies with requirements, based on 

comprehensive testing of current product. 
 

1.4.5 Samples:  Submit, for verification purposes, approx. 8-inch by 10-inch sample for each type of 
glass indicated. 
 

1.5 QUALITY ASSURANCE 
 

1.5.1 Glazing Standards:  GAMA Glazing Manual and FGMA Sealant Manual. 
 

1.5.2 Fire Protective Rated Glass:  Each lite shall bear permanent, nonremovable label of UL certifying 
it for use in tested and rated fire protective assemblies. 

 
1.6 DELIVERY, STORAGE, AND HANDLING 

 

1.6.1 Deliver, store, and handle materials under provisions of Section 01 60 00<Insert Section #>. 
1.6.2 Deliver materials to specified destination in manufacturer or distributor’s packaging, undamaged, 

complete with installation instructions. 
1.6.3 Store off ground, under cover, protected from weather and construction activities. 

 
1.7 WARRANTY 

 

1.7.1 Provide manufacturer's limited warranty under provision of Section 01 78 00<Insert Section #>. 
 

2 PART 2 – PRODUCTS 

 
2.1 MANUFACTURERS 

 
2.1.1 Manufacturer: FireLite® as manufactured by Nippon Electric Glass Company, Ltd., and distributed 

by Technical Glass Products, 8107 Bracken Place SE, Snoqualmie, WA  98065 phone 
(800.426.0279) fax (425.396.8300)  e-mail sales@fireglass.com, web site 
http://www.fireglass.com or equivalent.  

 
2.2 PERFORMANCE REQUIREMENTS 

 
2.2.1 Fire-rated glass ceramic clear and wireless glazing material listed for use in non-impact safety-

rated locations such as transoms and borrowed lites with fire rating requirements ranging from 20 
to 90 minutes with required hose stream test. 

 
2.2.2 Passes positive pressure test standards UL 10C. 

 
2.3 MATERIALS-GLASS 

 
2.3.1 Properties: 

.1 Thickness:  3/16 inch [5 mm]. 

.2 Weight:  2.56 lbs/ft2 or 12.5 kg/m2 

.3 Approximate Visible Transmission:  88 percent. 

.4 Approximate Visible Reflection:  9 percent. 

.5 Hardness (Vicker’s Scale):  700. 

.6 Fire-rating:  20 minutes to 90 minutes. 

http://www.fireglass.com/
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.7 Impact Safety Resistance:  None. 

.8 Positive Pressure Test:  UL 10C; passes. 

.9 Surface Finish:   
1. Standard Grade is polished for a surface quality that is comparable to alternative 

fire-rated ceramics marketed as having a premium finish. 
2. Premium Grade is finish ground and polished on both surfaces to provide 

superior surface quality, improving overall clarity and providing a surface that is 
unmatched by alternative products.   

3. Obscure-Patterned surface for privacy 
.10 Positive Pressure Test:  UL 10C; passes. 

 
2.3.2 Maximum sheet sizes based on surface finish: 

.1 Premium:  48 inches by 96 inches. 

.2 Standard:  48 inches by 96 inches. 

.3 Obscure:  36 inches by 96 inches. 

 
2.3.3 Labeling:  Permanently label each piece of FireLite® with the FireLite® logo, UL logo and fire 

rating in sizes up to 3,325 sq. in., and with the FireLite® label only for sizes that exceed the listing 
(as approved by the local authority having jurisdiction). 

 
2.3.4 Fire Rating:  Fire rating classified and labeled by UL for fire rating scheduled at opening locations 

on drawings, when tested in accordance with [ASTM E2010-01] [ULC Standards CAN4 S-104 and 
CAN4 S-106] [NFPA 257] [UL 9 and UL 10B]. 

 
2.3.5 Substitutions:  No substitutions permitted. 

 
2.4 GLAZING COMPOUND FOR FIRE-RATED GLAZiNG MATERIALS 
2.4.1 Glazing Tape:  Closed cell polyvinyl chloride (PVC) foam, coiled on release paper over adhesive 

on two sides, maximum water absorption by volume of 2 percent. Glass panels that exceed 1,393 
sq. inches for 90-minute ratings must be glazed with fire-rated glazing tape supplied by 
manufacturer. 

 
2.4.2 Glazing Compound: DAP 33 putty. 

 
2.4.3 Silicone Sealant:  One-part neutral curing silicone, medium modulus sealant, Type S; Grade NS; 

Class 25 with additional movement capability of 50 percent in both extension and compression 
(total 100 percent); Use (Exposure) NT; Uses (Substrates) G, A, and O as applicable. Available 
Products: 
.1 Dow Corning 795 - Dow Corning Corp. 
.2 Silglaze-II 2800 - General Electric Co.  
.3 Spectrem 2 - Tremco Inc. 

 
2.4.4 Setting Blocks:  Neoprene, EPDM, or silicone; tested for compatibility with glazing compound; of 

70 to 90 Shore A hardness. 

 
2.4.5 Cleaners, Primers, and Sealers:  Type recommended by manufacturer of glass and gaskets. 

 
2.5 FABRICATION 

 
2.5.1 Fabricate glass and other glazing products in sizes required to glaze openings indicated for 

Project, with edge and face clearances, edge and surface conditions, and bite complying with 
recommendations of product manufacturer and referenced glazing standard as required to comply 
with system performance requirements. 
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3 PART 3 - EXECUTION 
3.1 EXAMINATION 

 
3.1.1 Examine glass framing, with glazier present, for compliance with the following: 

.1 Manufacturing and installation tolerances, including those for size, squareness, offsets at 
corners. 

.2 Minimum required face or edge clearances. 

.3 Observable edge damage or face imperfections. 

 
3.1.2 Do not proceed with glazing until unsatisfactory conditions have been corrected. 

 
3.1.3 Clean glazing channels and other framing members receiving glass immediately before glazing.  

Remove coatings that are not firmly bonded to substrates. 

 
3.2 INSTALLATION (GLAZING) 

 
3.2.1 Comply with referenced FGMA standards and instructions of manufacturers of glass, glazing 

sealants, and glazing compounds. 

 
3.2.2 Protect glass from edge damage during handling and installation.  Inspect glass during installation 

and discard pieces with edge damage that could affect glass performance. 

 
3.2.3 Set units of glass in each series with uniformity of pattern, draw, bow, and similar characteristics. 

 
3.2.4 Cut glazing tape to length and set against permanent stops, flush with sight lines to fit openings 

exactly, with stretch allowance during installation. 

 
3.2.5 Place setting blocks located at quarter points of glass with edge block no more than 6 inches from 

corners. 

 
3.2.6 Glaze vertically into labeled fire-rated metal frames or partition walls with same fire rating as glass 

and push against tape for full contact at perimeter of pane or unit. 

 
3.2.7 Place glazing tape on free perimeter of glazing in same manner described above. 

 
3.2.8 Install removable stop and secure without displacement of tape. 

 
3.2.9 [Use specified glazing compound, without adulteration; bed glazing material in glazing compound; 

entirely fill all recess and spaces. Provide visible glazing compound with smooth and straight 
edges.] 

 
3.2.10 Install so that appropriate [UL] [FireLite®] markings remain permanently visible. 

 
3.3 PROTECTION AND CLEANING 

 
3.3.1 Protect glass from contact with contaminating substances resulting from construction operations.  

Remove any such substances by method approved by glass manufacturer. 

 
3.3.2 Wash glass on both faces not more than four days prior to date scheduled for inspections 

intended to establish date of substantial completion.  Wash glass by method recommended by 
glass manufacturer. 

 
3.4 GLAZING SCHEDULE 
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Rating 

 
 
Assembly 

 
Max. Exposed 
Area (Sq. In.) 

Max. Width 
Of Exposed 
Glazing (In.) 

 

OR 

Max. Height 
Of Exposed 
Glazing (In.) 

 
Stop 
Height 

20 to 
60 min. 
 
 
90 min. 

Other than doors 
HMS or wood* 
Fireframes® D.S. 
 
Other than doors 
   HMS  
   Fireframes D.S. 

 
3,325 
3,325 
 
 
2,627 
2,627 
 

 
95 
95 
 
 
56 ½” 
56 ½” 

  
95 
95 
 
 
56 ½” 
56 ½” 

 
5/8” 
3/4" 
 
 
5/8” 
3/4"  

*  HMS indicates hollow metal steel framing.  Fireframes® D.S. indicates Designer Series narrow profile 
framing available from TGP.  For wood frames, check with manufacturer for maximum tested glass sizes. 
 
 
END OF SECTION 
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1. PART 1 - GENERAL 
 
1.1 WORK INCLUDED 
 
1.1.1 Comply with Division 1, General Requirements and all documents referred to therein. 
 
1.1.2 Provide all labour, materials, products, equipment and services to supply and install 

gypsum board systems and light gauge metal framing required and/or indicated on the 
Drawings and specified herein. 

 
1.2 REFERENCES 
 
1.2.1 ASTM C475/C475M-15 Standard Specification for Joint Compound and Joint Tape 

for Finishing Gypsum Board. 
 
1.2.2 ASTM C1002-14 Standard Specification for Steel Self-Piercing Tapping 

Screws for Application of Gypsum Panel Products or Metal 
Plaster Bases to Wood Studs or Steel Studs. 

 
1.2.3 ASTM C1047-14a Standard Specification for Accessories for Gypsum 

Wallboard and Gypsum Veneer Base. 
 
1.2.4 ASTM C1178/C1178M-13 Standard Specification for Coated Glass Mat Water-

Resistant Gypsum Backing Panel. 
 
1.2.5 ASTM E90-09 Standard Test Method for Laboratory Measurement of 

Airborne Sound Transmission Loss of Building Partitions 
and Elements. 

 
1.2.6 CAN/CGSB 7.1-98 Lightweight Steel Wall Framing Components. 
 
1.2.7 CAN/CGSB 19.21-M87 Sealing and Bedding Compound Acoustical. 
 
1.2.8 CAN/CSA A82.27-M91 Gypsum Board 
 
1.2.9 CAN/CSA A82.31-M91 Gypsum Board Application. 
 
1.2.10 CAN/CSA A123.2-03(R2013) Asphalt-Coated Roofing Sheets. 
 
1.2.11 CAN/ULC S702-14 Standard for Thermal Insulation Mineral Fibre for Buildings. 
 
1.3 DESIGN 
 
1.3.1 Fire Rated Construction:  Construct to approved ULC design for fire resistance ratings 

indicated.  Submit written proof of construction meeting ULC design. 
 
1.3.2 Sound rated construction:  STC tested in accordance with ASTM E90. 
 
1.4 SUBMITTALS 
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1.4.1 Submit shop drawings showing pertinent construction details for fire and sound rated 
construction in large scale detail. 

1.4.2 Product Data:  Submit manufacturer's current technical literature for each component. 

1.4.3 Samples:  Supply for Consultant's review, if requested, samples of the following: 
 

.1 Board:  Submit sample of each panel product specified, 150mm (6") square. 

.2 Trim:  Submit sample of each type of trim specified, 305mm (12") long. 

.3 Texture:  Submit sample, 305mm (12") square, of textured coated gypsum board. 

1.4.4 Quality Assurance Submittals: 
 

.1 Design Data, Test Reports:  Provide manufacturer's test reports indicating 
product compliance with indicated requirements. 

.2 Manufacturer's Instructions:  Provide manufacturer's written installation 
instructions. 

 
1.5 QUALITY ASSURANCE 

1.5.1 Contractor executing work of this Section shall have a minimum of five (5) years 
continuous Canadian experience in successful installation of work of type and quality 
shown and specified.  Submit proof of experience upon Consultant's request. 

1.6 PRODUCT DELIVERY, STORAGE AND HANDLING 
 
1.6.1 Deliver materials in original, unopened containers or bundles stored in a place providing 

protection from damage and exposure to elements. 
 
1.6.2 Store board on flat, smooth and dry base. 

1.6.3 Coordinate deliveries to comply with construction schedule and arrange ahead for off the 
ground, enclosed, under cover storage location.  Do not load any area beyond the design 
limits. 

1.6.4 Materials shall be carefully checked, unloaded, stored and handled to prevent damage.  
Protect materials with suitable non-staining waterproof coverings. 

1.6.5 Store material in original, undamaged containers or wrappings with manufacturer's seals 
and labels intact, in accordance with GA-238 and manufacturer's recommendations. 

1.6.6 Protect bagged products from excessive moisture or wetting.  Store metal component 
sections in crates to prevent damage to material.  Do not use bent or deformed material. 

 
1.7 ENVIRONMENTAL REQUIREMENTS 
 

1.7.1 Temperature within the building shall be maintained uniformly within the range of 12C to 

21C, 24 hours before installation and until joint cement has dried. 
 
1.7.2 Provide adequate ventilation to eliminate excessive moisture within the building before 

commencement of the work of this Section. 
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2. PART 2 - PRODUCTS 
 
2.1 MATERIALS - GENERAL 
 
2.1.1 Materials required for fire rated construction:  Listed and labelled by ULC. 
 
2.2 MATERIALS - GYPSUM BOARD 
 
2.2.1 Tile Backer Board: Glass Mat Water Resistant Gypsum Backer Board: Manufactured in 

accordance with ASTM C1178 and C1658 to produce greater resistance to water 
penetration and to provide improved surface bonding characteristics for ceramic tile than 
standard gypsum board: 

 
.1 Location: Substrate for ceramic tile. 
.2 Acceptable Materials: 

.1 Fiberock Aqua Tough Tile Backerboard by CGC Inc. 

.2 Diamondback Tile Backer by CertainTeed. 

.3 GlasRoc Tile Backer by Georgia-Pacific Canada. 

2.2.2 Water (Moisture) and Mould Resistant Wallboard: Conforming to ASTM C1396 or ASTM 
C1278, 1220mm (48") wide panels of maximum practical lengths to minimize end joints, 
tapered edges, 13mm (1/2") thick, with water (moisture) and mould resistant core.  Mould 
resistant panel score of 10 when tested in accordance with ASTM D3273 and evaluated 
to ASTM D3274.  Less than 5% water absorption by weight after 2-hour immersion, as 
per ASTM C473. 

 
.1 Acceptable Materials: Paperless, coated fibreglass mat on face, back and long 

edges, water-resistant treated core gypsum board.  Conforming to ASTM C1658: 
.1 DensArmour Plus High Performance Interior Panels by Georgia Pacific 

Canada. 
.2 Fiberock Brand Aqua-Tough Interior Panels, by CGC Inc. 

 
2.3 MATERIALS - FRAMING MEMBERS 
 
2.3.1 Metal track:  CAN/CGSB 7.1, 26 ga. galvanized steel, roll formed of width to suit metal 

studs. 
 
2.3.2 Metal studs: CAN/CGSB 7.1,  26 ga. galvanized steel, cold-rolled formed face at least 1-

5/8" wide, depth as indicated.  Provide knock-outs in studs to facilitate pipe, and conduit 
installation. 

 
2.3.3 Hangers: 9 Iwg minimum soft annealed and galvanized wire for 1/2"]thick gypsum board; 

3/16" diameter galvanized mild steel pencil rods for thicker gypsum board. 
 
2.3.4 Ceiling runner or carrying channels:  Cold formed 18 ga. mild steel channels, weighing 

not less than 0.60 lbs/ft., coated with a rust inhibitive paint or galvanized. 
 
2.3.5 Ceiling furring channels:  26 ga. cold formed galvanized steel hat-shaped section. 
 
2.3.6 Metal furring clips:  10 IW ga. minimum. 
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2.3.7 Wall furring channel:  26 ga. cold rolled galvanized steel hat-shaped section, 1-3/8" wide 
at crown, 2-3/4" wide at brim, 7/8" deep. 

 
2.3.8 Resilient channels:  RC-1 by CGC, or other approved manufacture. 
 
2.3.9 Tie wire:  16 ga. extra pliable, soft, annealed, galvanized wire of high strength. 
 
2.3.10 Hanger wire anchors:  "RedHead TW-1614" anchors, by Phillips Drill Company, Division 

of ITT Industries of Canada Ltd., or other approved manufacture. 
2.4 MATERIALS - ACCESSORIES 
 
2.4.1 Accessories shall comply with ASTM C1047. 
 
2.4.2 Joint treatment:  2" wide perforated tape reinforcement, joint filler or compound, and 

topping compound.  Joint compound and tape shall be of the same manufacturer as 
gypsum board and comply with ASTM C475/C475M. 

 
.1 Joint Compound for Tile Backing Panels: Gypsum based tile backing board: Use 

setting type taping and setting type, sandable topping compounds. 
.2 Joint Compound for Exterior Sheathing Boards [and Soffit Panels]: Fibreglass 

mesh tape. 
.3 Joint Compound for Abuse-Resistant Panels:  

.1 ToughRock Sandable Joint Compound, by Georgia-Pacific. 

.2 Durabond/Sheetrock Setting-Type Joint Compound, by CGC Canada Inc. 
 
2.4.3 Laminating adhesive:  Sheetrock brand laminating compound by Canadian Gypsum Co. 

Ltd., or other approved manufacture. 
 
2.4.4 Tape for use with water resistant gypsum board:  2" wide 10 x 10 glass mesh tape. 
 
2.4.5 Water:  Clean, fresh, potable, free from deleterious materials. 
 
2.4.6 Fasteners:  Galvanized or aluminum, #6 x 1", 1-1/4", 1-5/8" drywall screws, flat head 

Phillips or recessed square socket type.  3/8" pan head door frame screws, (Type S12), 
and complying with ASTM C1002. 

 
2.4.7 Fasteners for exterior soffit boards: 1-1/4", Type S-12, Wafer Head, Climaseal finished, 

screws. 
 
2.4.8 Casing bead:  Galvanized steel J-shaped trim, maximum lengths x thickness to suit 

gypsum board, concealed in the finish work by joint tape and joint compound, 200-A by 
CGC or other approved manufacture. 

 
2.4.9 Control joint trim: Casing bead as specified above. 
 
2.4.10 Corner bead and reveal trim:  Galvanized steel L-shaped trim, maximum lengths, 

concealed in the finish work by joint tape and joint compound, 200-B by CGC or other 
approved manufacture. 

 
2.4.11 Use No. 200-A trim or appropriate Beadex trim at reveals. 

or 
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2.4.12 Reveal trim: No.200-B by Canadian Gypsum Company. 
 
2.4.13 Acoustic sealant:  CAN/CGSB 19.21, Acoustical Sealant by Tremco Ltd., or other 

approved manufacture. 
 
2.4.14 Sealant for water-resistant gypsum board cut edges:  Sheetrock Brand W/R sealant by 

Canadian Gypsum Co. Ltd., or other approved manufacture. 
 
2.4.15 Sealant at ducts and frames and similar locations:  Mono 555 as by Tremco Ltd., or other 

approved manufacture. 
 
2.4.16 Sound insulation: Complying with CAN/ULC S702, "AFB" by Roxul Inc., "Noise Stop" 

sound attenuation blankets "Thermafibre" by CGC, or other approved manufacture. 
 
2.4.17 Neoprene sponge strip:  Moisture resistant closed cell insulating material. 
 
2.4.18 Thermal break material:  Neoprene sponge. 
 
2.4.19 Asphalt felt:  CAN/CSA A123.2-03(2008) 
 
2.4.20 Mineral wool safing insulation:  Firebarrier Firestopping by Double A/D Distributors 

Limited, Fire-Bloc Firestopping by M. W. McGill and Associates Ltd., Thermafibre by 
United States Gypsum Co., or other approved manufacture. 

2.4.21 Access Panels: As indicated in Section 10 99 00. 
 

3. PART 3 - EXECUTION 
 
3.1 INSPECTION 
 
3.1.1 Examine the work of other Sections which is to receive the work of this Section and 

proceed only when conditions are satisfactory. 
 
3.1.2 Do not apply gypsum board over mechanical or electrical work which requires inspection 

and approval by authorities having jurisdiction and the Consultant.  Ensure that 
insulation, if required, has been completed to walls, pipes and other items.  Neglect of 
this instruction will nullify any claims for extra payment for removal and replacement of 
work of this Section. 

3.1.3 Suspended Assemblies:  Coordinate installation of suspension systems with installation 
of overhead structure to ensure that inserts and other provisions for anchorages to 
building structure have been installed to receive hangers at spacing required to support 
the Work and that hangers will develop their full strength. 

3.1.4 Furnish concrete inserts and other devices indicated to other trades for installation in 
advance of time needed for coordination and construction. 
 

3.2 INSTALLATION - GENERAL 
 
3.2.1 Install all materials in accordance with the latest printed directions of the manufacturer 

and in accordance with CAN/CSA A82.31-M. 
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3.2.2 Perform all work by skilled craftsmen. 
 
3.2.3 Provide partitions of thickness indicated on the Drawings. 
 
3.2.4 Comply with CAN/CSA A82.31-M, except to its clauses referring to nailing. 
 
3.2.5 Extend gypsum board to the underside of the structure above unless otherwise indicated. 
 
3.2.6 Provide gypsum board baffles above ceilings, to underside of structure above, where 

indicated for sound barriers. 
 
3.2.7 Install access doors supplied by respective Sections.  Gypsum board infill at access 

panels shall have taped edges.  Apply gypsum board with adhesive.  Ensure finish of 
access panel is suitable for board, prime for adhesion if required.  Fill and sand smooth 
perimeter edges as specified for joint finishing. 

 
3.2.8 Locate vertical joints at least 300mm from jamb lines of openings. 
 
3.2.9 Where vapour barrier carries over metal framing members ensure that installation of 

insulation and vapour barrier and perimeter seals is complete before applying gypsum 
board finish. 

 
3.2.10 Co-ordinate work of this Section with the Sections installing equipment above or in the 

suspended ceiling areas so as to produce a layout of hangers, carrying channels and 
furring channels suitable to accommodate fittings and units of equipment in a proper 
manner.  This shall apply especially to flush mounted lighting fixtures, outlet boxes, 
diffusers and similar material.  Failure to follow this procedure will require that the 
hangers and channels be revised to suit as necessary without extra cost to the Owner. 

 
3.2.11 Provide bulkhead framing and gypsum board, were required, whether shown or not, for 

ductwork and plumbing. Coordinate with Mechanical Division. 
 
3.3 INSTALLATION - PARTITION FRAMING 
 
3.3.1 Accurately layout partitions as indicated on drawings.  Securely attach floor and ceiling 

runners at 600mm o.c. to the structure. 
 
3.3.2 Position studs vertically in runners at 400mm o.c. maximum unless otherwise indicated.  

Locate studs not more than 50mm from all abutting partitions, partition corners and other 
construction. 

 
3.3.3 Anchor studs located adjacent to door and window frames, partition intersections and 

corners to runner flanges with lock fasteners or by positive screw arrangement through 
each stud flange and runner flange. 

 
3.3.4 When necessary, splice studs by nesting two studs with a minimum lap of 200mm and 

attaching flanges together with two screws in each flange. 
 
3.3.5 Make allowances for deflection at top of partitions to avoid transmission of structural 

loads to framing system. 
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3.3.6 Locate 2 framing members on each side of framed openings.  Frame over and below 

openings with runner sections at least 6" longer than the rough openings.  Cut ends to fit 
and bend web up and screw anchor to adjacent studs.  Install cut to length intermediate 
vertical studs in same manner and spacing as wall studs over such framed openings.  
Securely anchor studs to head and jamb anchor of door frames by bolt or screw 
attachment.  Insert intermediate studs above and below channels to support gypsum 
board. 

 
3.3.7 Provide adequate reinforcing for framing to receive wall mounted counters and vanities. 
 
3.3.8 Provide double studs or wood blocking and bolts in stud partitions for fastening of 

handrails, grab bars, to be capable of supporting 230 kg (500 lb) downward pull. Provide 
double studs and blocking for anchoring of door frames, and other items anchored to 
stud partitions.  

 
3.3.9 At duct openings pack space between framing members and ducts with mineral wool 

safing insulation and seal with sealant. 
 
3.3.10 Provide double stud partitions where indicated. 
 
3.3.11 Provide asphalt felt under runners for partitions on slabs on grade. 
 
3.3.12 Provide resilient channels at right angles to studs where indicated on special sound proof 

partitions.  Space channels at 400mm o.c. 
 
3.3.13 Provide thermal break material to isolate metal studs and furring from steel framing, to 

eliminate cold bridges. 
 
3.4 INSTALLATION - CEILING FRAMING 
3.4.1 Space hangers at centres not exceeding 1200mm each way, in rows parallel with the 

walls.  Area between hangers shall not exceed 1.48 sq.m.  Supply hanger inserts or tabs 
in ample time and with instructions for their proper placement. 

3.4.2 Use hangers of length required to assure secure anchorage and correct ceiling heights, 

straight and with a 90 bend at the lower end to engage the runner channels. 
 
3.4.3 Do not secure hangers to pipes, ducts or any electrical or mechanical items. 
 
3.4.4 Provide a row of hangers adjacent to and parallel with the walls for the support of the 

ends of runner channels at not more than 150mm from the ends of runner channels. 
 
3.4.5 Provide hangers to suspend gypsum board ceilings independent of partitions. 
 
3.4.6 Start runners or carrying channels parallel to and not more than 150mm away from edge 

of the ceiling.  Ends of channels shall not contact vertical surfaces.  Securely wire 
channels in parallel rows at not more than 1200mm o.c. to hangers with double strand of 
tie wire.  Twist tie wires up tight without slack. 

 
3.4.7 Channels shall be level and true to a tolerance of 3mm in 3600mm in all directions. 
 



PEEL District School Board    SECTION 09 29 00 

Alteration and Renovation  GYPSUM BOARD 

 

PROJECT 2190654 APRIL 2021 PAGE 09 29 00-8 

3.4.8 Provide 1300mm lap at runner channel splice.  Secure splice with double strand of tie 
wire at each end.  Clustering or lining up of splices will not be permitted. 

 
3.4.9 Frame around fixtures, grilles and other openings.  Where ducts, or where a combination 

of ducts and other items interfere so that hanger spacing exceeds 1200mm increase the 
size of the main runners and hanger wire accordingly, to sustain increased loading and 
span.  Provide additional hangers as required to support the weight of lighting fixtures, 
diffusers, grilles and other built-in items occurring in ceilings. 

 
3.4.10 Securely install furring channels at right angles to the runner channels and at 600mm 

o.c. using furring clips or a double strand of tie wire.  Fur around ducts, bulkheads and 
the like. 

 
3.5 INSTALLATION - METAL FURRING DIRECT ATTACHMENT TO MASONRY OR 

CONCRETE 
 
3.5.1 Secure metal furring runners to masonry or concrete vertically, spaced 600mm o.c.  

Fasten runners 600mm o.c. through alternate flanges of runners.  Shim runners as 
required to present a true, plumb line for application of gypsum board. 

 
3.5.2 At windows, doors or similar openings having returns, install lengths of notched and 

90bent pieces of channel horizontally at the returns spaced approximately 600mm o.c.  
Locate runners not more than 50mm away from all openings, interior corners, 
intersections, frames, jambs, control joints and the like. 

 
3.5.3 Mitre furring around all corners.  Form mitres by cutting the flanges and bending the 

web.  Do not cut the web to form corners. 
 

3.6 APPLICATION - GYPSUM BOARD 
 
3.6.1 Take all measurements accurately.  Cut boards by scoring the face paper, snapping the 

core of the board and then cutting the back paper.  Smooth the cut edges with a rasp or 
coarse sandpaper. 

 
3.6.2 Erect gypsum board vertically or horizontally whichever results in fewer end joints.  Butt 

joints loosely with maximum gap of 6mm. Do not force boards into position.  Place 
tapered edges next to one another.  All end joints shall occur over framing members. 

 
3.6.3 Minimize end joints.  Align joints with edge of wall openings. 

3.6.4 Provide approved thermal break material at edges of gypsum board in contact with non-
thermally broken metal windows and at exterior door frames. 

 
3.6.5 At curved surfaces, score back of gypsum board and wet boards, bend to required 

radius, and block in position until dry.  Apply joint compound and trowel smooth to 
provide continuous, smooth radius, free from flat spots, facets or trowel marks. 

 
3.6.6 Where gypsum board baffle occurs over door or glazed opening, extend baffle across 

door or glazing opening. 
 
3.6.7 Provide special trim as specified at reveals. 
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3.6.8 Apply thermal break material to metal studs, where indicated, before applying gypsum 

board. 
 
3.6.9 In areas where opposite side of partition is open to space below, provide metal lath on 

concealed side. Install lath with long dimension across the studs. Secure with tie wires at 
150mm o.c.   

 
3.7 APPLICATION - GYPSUM BOARD LAMINATED TO CONCRETE AND/OR CONCRETE 

BLOCK MASONRY 
 
3.7.1 Ensure base is straight, dry, uncoated, clean and free from efflorescence.  Mix laminating 

adhesive in accordance with manufacturer's directions.  Allow to stand 30 minutes before 
using. 

 
3.7.2 Apply adhesive with a notched trowel to leave 9mm x 12.5mm ribbons, 30mm apart over 

entire back side of face layer. 
 
3.7.3 Erect gypsum board immediately after spreading adhesive.  Use moderate pressure to 

develop full adhesive contact with substrate. 
 
3.7.4 Temporarily secure gypsum board in place with concrete nails or bracing.  Ensure that 

joints are accurately aligned.  Avoid impact or movement of boards until adhesive sets 
firmly.  Remove temporary support when adhesive has set. 

 
3.8 APPLICATION - GYPSUM BOARD (MULTIPLE LAYERS) 
 
3.8.1 Use square edged gypsum board for base layer and tapered edge for face layer.  Place 

face layer at right angles to preceding layer.  Apply base layer to framing members so 
that there will be a minimum number of end joints in the face layer.  Offset the joints 
between the two layers a minimum of 250mm. 

 
3.8.2 Apply base layer to framing members with 25mm screws at 300mm o.c. in the field and 

200mm o.c. at the end and edges.  End joints may occur on or between framing 
members provided back blocking with supporting strips is used to assure alignment. 

 
3.8.3 Mix laminating adhesive in accordance with manufacturer's written specifications.  Allow 

to slake. 
 
3.8.4 Cut and fit face layer and spread adhesive over back side with a metal spreader blade 

that has "V" shaped notches 13mm deep, 8mm wide and spaced 38mm to 50mm o.c. 
 

3.8.5 Apply face layer, loosely butting all joints and temporarily hold in place with fasteners of 
sufficient length to penetrate framing member 19mm.  Wipe off any adhesive forced out 
along the edges.  Place temporary fasteners at 200mm o.c. 

 
3.9 APPLICATION - WATER RESISTANT GYPSUM BOARD  
 
3.9.1 Provide water resistant gypsum board to walls in washrooms. 
 
3.9.2 Apply water resistant gypsum board where ceramic tile is scheduled. 
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3.9.3 Provide water resistant gypsum board behind mirrors. 
 
3.9.4 Apply water resistant gypsum board in strict accordance with manufacturers' written 

instructions. 
 
3.9.5 Do not apply water resistant board to ceilings. 
 
3.9.6 Apply coated water resistant gypsum board with black side out. 
 
3.9.7 Give particular attention to sealing of cut edges, utility holes and joints, with approved 

sealant material.  Seal all openings with sealant. 
 
3.9.8 Apply tape over joints and angles. 
 
3.9.9 Apply full bodied coat of sealer prior to application of fixtures and trim. 
 
3.10 APPLICATION - CEILING 
 
3.10.1 Unless otherwise noted, construct ceilings in 1/2" thick gypsum board, screw attached at 

8" o.c. maximum. 
 
3.10.2 Suspended gypsum board ceilings with joints taped shall be level, to within 1/8" in 12'-0" 

in all directions. 
 
3.10.3 Make allowance for air-transfer openings in above ceiling partition construction.  Review 

Mechanical Drawings to establish locations.  Provide openings in gypsum board baffle (in 
plenum space) to accommodate all cross-talk silencer ducts.  Refer to Mechanical 
Drawings and specifications for type and location.  Co-ordinate with Partition Type and 
partition Location Plans. 

 
3.10.4 Where slab to slab or baffle above ceiling partitions occur and large mechanical ducts 

prevent installation of such, a lead blanket is to be used as an alternate.  Ensure 
complete continuous sound seal is provided. 

 
3.10.5 At all gypsum board ceiling areas, air supply and return shall be via continuous slim-line 

linear diffusers.  Locations as indicated on Mechanical Drawings. 
 
3.10.6 Provide all openings in gypsum board ceilings to accommodate sprinklers, exit lights, 

access panels, pot lights, air diffusers and speakers. 
 
3.10.7 Caulk perimeter of gypsum board ceilings where suspended with sound isolation 

hangers. 
 
3.11 TILE BACKING PANELS 

3.11.1 Install standard gypsum board panels in areas not subject to wetting to produce a flat 
surface. 

3.11.2 Install water resistant gypsum board in locations requiring tile applications in washrooms, 
and as indicated on the Drawings. 
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3.11.3 Shim surfaces to produce a uniform plane across panel surfaces where tile backing 
panels abut other types of panels in the same plane. 

3.12 INSTALLATION - FASTENERS AND FASTENING 
 
3.12.1 Apply gypsum board to metal furring, studs, runner channels, angles and other framing 

with approved screws.  Use 1" long screws for fastening gypsum board up to 5/8" 
thickness to metal and wood furring and framing, and 1-1/4" long screws for fastening 
gypsum board up to 1" thickness to metal angle and channel runners. 

 
3.12.2 Space screws 12" o.c. in field of board and 8" o.c. staggered along abutting edges.  Start 

securing the board in the central portion and work toward the edges and ends.  Drive all 
screws so screw heads provide a slight depression below the surface of the gypsum 
board without puncturing the face paper.  Do not drive screws closer than 3/8" from 
edges and ends of gypsum board. 

 
3.12.3 Use adhesive application for laminating gypsum board direct to other gypsum board in 

two or more layer construction and direct to concrete and masonry as specified herein 
before. 

 
3.13 FINISHING 

 
3.13.1 Finish gypsum board in conformance to CAN/CSA A82.31-M, except as herein specified. 

 
3.13.2 Apply corner beads to all external vertical and horizontal corners and edges.  Apply 

casing beads where the gypsum board butts against a surface having no trim concealing 
the juncture. 

 
3.13.3 Erect corner beads and casing beads plumb and level with a minimum number of joints 

and secured at 6" o.c. with screws in each flange.  Stagger fasteners in each flange. 
 
3.13.4 Do not treat joints of laminated gypsum board for at least 24 hours after lamination. 
 
3.13.5 Mix joint compound in accordance with manufacturer's specifications and allow to stand 

a minimum of thirty minutes before using. 
 
3.13.6 Fill all gaps and screw nail depressions with three coats of joint compound.  Allow 

preceding coat to set before applying subsequent coats. 
 
3.13.7 On all corners apply joint compound to one side of corner and allow to set before 

applying compound to the other side of corner. 
 
3.13.8 Apply a thin coat of joint compound over the board on each side of joints and embed the 

reinforcing tape and roll firmly into place.  Cover all edges of tape with a thin coat of joint 
compound.  Neatly crease tape at all internal corners.  Allow to dry for 24 hours. 

 
3.13.9 Apply joint compound over flanges of all corner beads and casing beads flush with nose 

of bead and extending at least 3" onto the surface of the board. 
 
3.13.10 After bedding coat has set, apply second coat of joint compound feathered at 

least 6" on each side of butt joints and 4" past flanges of all beads. 



PEEL District School Board    SECTION 09 29 00 

Alteration and Renovation  GYPSUM BOARD 

 

PROJECT 2190654 APRIL 2021 PAGE 09 29 00-12 

 
3.13.11 After second coat has set, apply third coat of joint compound and feather to 8" on 

each side of butt joints and 5" past flanges of all beads. 
 
3.13.12 Feather all coats of joint compound onto adjoining surfaces so that all joints, tape 

holes and flanges of beads are invisible. 
 
3.13.13 After complete treatment has thoroughly set and after at least 24 hours, sand 

lightly with fine grit sandpaper to leave it smooth and ready for decoration. 
 
3.13.14 Make the finished work smooth, seamless, plumb, true, flush and with square, 

plumb, neat corners and edges. 
 
3.13.15 Do not finish joints of non-fire-rated walls in mechanical rooms, above finished 

ceilings or where acoustic tiles are scheduled. 
 
3.13.16 Provide casing beads to edge of gypsum board on demising partitions where 

board meets ceiling, and convector cabinet enclosures, and at gypsum board 
terminations at recesses to accept carpet base and gypsum board terminations at 
coffered ceilings and to perimeter of gypsum board panels. 
 

3.13.17 Tape joints in preparation for liquid applied vapour barrier. 
 
3.13.18 Prepare surfaces ready for paint. Correct imperfections appearing after 

application of prime coat of paint. 
 
3.14 CONTROL JOINTS 
3.14.1 Install control joints in gypsum board where it is applied to concrete or masonry, either on 

furring or by adhesion, in the following locations; at masonry control joints and at junction 
of dissimilar wall materials. 
 

3.14.2 Provide Control Joints at door panels, at each side of jamb, extending above door head. 
 
3.14.3 Provide control joints in continuous runs of gypsum board at locations indicated or, if not 

indicated, spaced 30'-0" o.c. maximum at locations as directed by the Consultant. 
 
3.14.4 Install double casing beads, back to back, fitted tightly together, on gypsum board edges 

at control joints.  Finish casing beads but not joint between them. 
 
3.14.5 Where application is on studs, double up studs at control and expansion joints, place one 

stud on each side of joint. 
 
3.15 SOUND INSULATION 
 
3.15.1 Provide sound attenuation blankets where indicated or required to attain sound 

attenuation, minimum STC 45 or as otherwise indicated.   
 
3.15.2 Completely fill all spaces between studs laterally with blankets, run continuously from 

floor to ceiling or structure, over door frames and opening and around corners. 
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3.15.3 Provide sound attenuation blankets above ceilings as shown, completely covering ceiling 
to thickness indicated. 

 
3.15.4 Pack sound insulation around cut openings in gypsum board walls and ceilings, behind 

outlet boxes around plumbing, heating or structural items passing through the system.  
 
3.15.5 Pack sound insulation around openings in floors. 
 
3.15.6 Secure blankets by adhesive or staples to one interior face of gypsum board. 
 
3.15.7 Provide neoprene strips at perimeter of sound partitions as shown. 
 
3.15.8 Provide batt insulation at air transfer ducts. 
 
3.16 SEALING 
 
3.16.1 Provide perimeter sealant (sound seal) at junction of gypsum board with structure, other 

partitions and at junction with dissimilar materials and adjacent construction.  Apply in 
concealed locations only.  Install in strict accordance with sealant manufacturer's written 
instructions. 

 
3.16.2 Seal shall consist of 2 (STC 48 or less), 4 (STC 51) or 5 (STC 52) beads to meet or 

exceed partition rating. 
3.16.3 Seal openings around ducts and similar protrusions passing through drywall system, at 

walls and ceilings. 
 

3.16.4 Gypsum board shall be made air-tight around window and door openings. Return 
gypsum board at door and window openings and butt into window and door frames. At 
window stools, return gypsum board under stool. Perimeter edges where gypsum board 
butts to the frame shall be made air-tight with sealant. 

 
3.16.5 In order to provide a continuous air barrier, the gypsum board on the exterior walls shall 

extend behind interior partitions, ducts, mechanical chases, heating units, etc. 
Coordinate with all relevant trades. 

 
3.17 CUTTING AND PATCHING 
 
3.17.1 Do all cutting, patching and making good as required by the installation of work of other 

trades and co-operate closely with these trades to assure a satisfactory finish.  Remove 
and make good any work which, in the opinion of the Consultant is defective and not 
acceptable, at no additional cost to the Owner. 

 
 END OF SECTION  
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1. PART 1 - GENERAL 
 
1.1 WORK INCLUDED 
 
1.1.1 Comply with Division 1, General Requirements and all documents referred to therein. 
 
1.1.2 All labour, materials, products, equipment and services to supply and install the porcelain 

and ceramic tile work required and/or indicated on the Drawings and specified herein. 
 
1.2 REFERENCES 
 
1.2.1 ASTM C206-14 Standard Specification for Finishing Hydrated Lime. 
 
1.2.2 ASTM C207-06(2011) Standard Specification for Hydrated Lime for Masonry 

Purposes. 
 
1.2.3 CAN/CGSB 19.22-M89 Mildew-Resistant Sealing Compound for Tubs and Tiles. 
 
1.2.4 CAN/CSA A3000-13 Cementitious materials compendium(Consists of A3001, 

A3002, A3003, A3004 and A3005), Includes Update No. 1 
(2014), Update No. 2 (2014), Update No. 3 (2014). 
  

1.2.5 CSA A82.56-M76 Aggregate for Masonry Mortar. 
 
1.3 QUALIFICATIONS 
 
1.3.1 Subcontractor executing work of this Section shall employ installers having a minimum of 

five (5) years continuous Canadian experience in successful installation of work of type 
and quality shown and specified.  Submit proof of experience upon Consultant's request. 

1.3.2 Work of this Section shall be executed by workers especially trained and experienced in 
this type of work.  Have a full time, senior, qualified representative at the Site to direct the 
work of this Section at all times.  Representative shall meet Consultant's approval. 

1.3.3 Ensure proper use of proprietary materials in strict accordance with the material 
manufacturer's directions.  It shall be the responsibility of the material manufacturer or 
supplier to furnish these directions to the Contractor and to check periodically at the site 
to ensure that they are being carried out. 

 
1.4 SUBMITTALS 
 
1.4.1 Submit two samples of all materials and products to the Consultant for review.  
 
1.4.2 Submit two full size tile samples of each colour and tile selected. 

 
1.4.3 Maintenance Instructions: Upon completion of the Work, furnish Consultant with copies 

of maintenance instructions, containing complete detailed and specific instructions for 
maintaining, preserving and keeping clean the surfaces of this Work and in particular, 
giving adequate warning of maintenance practices of materials detrimental to the work of 
this Section for inclusion in the Operation and Maintenance Manual. 
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1.5 SITE MOCK-UP 
 
1.5.1 Following the pre-installation conference, the Contractor shall install a 1500mm x 

1500mm (5'-0" x 5'-0") dry sample areas of porcelain tiles, ceramic wall lining tiles and 
ceramic wall tile showing all colours of tiles and layout in areas designated later by the 
Consultant. 

1.5.2 After approval of tile colours and layout the Contractor shall set tile and grout including 
one caulked joint under the supervision of the material manufacturer's representative. 

1.5.3 Upon completion and approval, sample areas shall serve as a standard of quality for the 
balance of the work of this Section.  Subsequent work carried out and not in the 
Consultant's opinion, equal to the quality standard shall be removed and replaced at no 
additional cost to the Owner. 

 
1.6 EXTRA STOCK 
 
1.6.1 At completion of work, deliver to the Owner 5% extra quantity of each type of tile, from 

same production run as installed tiles.  Include cost of extra stock as part of the work of 
this Section. 

 
1.7 DELIVERY, STORAGE, HANDLING AND PROTECTION 

1.7.1 Co-ordinate deliveries to comply with construction schedule and arrange ahead for off 
the ground, under cover storage location.  Do not load any area beyond the design limits. 

1.7.2 Materials shall be carefully checked, unloaded, stored and handled to prevent damage.  
Protect materials with suitable non-staining waterproof coverings. 

1.7.3 Store material in original, undamaged containers or wrappings with manufacturer's seals 
and labels intact. 

1.7.4 Restrict traffic by other trades during installation. 

1.7.5 Provide adequate protection of completed tiled surfaces to prevent damage by other 
trades until final completion of this project.  Minimum protection shall consist of 4 mil 
polyethylene sheets lapped 4" and taped. 

1.7.6 Heavily travelled areas shall have additional 1/2" thick fibreboard sheet protection with 
taped joints over polyethylene sheet protection as specified above. 

1.7.7 Protect exposed edges of floor tile with same thickness as tile x 4" wide tapered strip of 
plywood adhered to floor until adjoining floor finish is to be installed. 

1.8 ENVIRONMENTAL REQUIREMENTS 
 
1.8.1 Maintain ambient temperature between 10 deg C and 20 deg C, for a period of 72 hours 

before commencement, during installation and 72 hours after installation. 
 

.1 Temperature: Maintain tile materials and substrate temperature between TTMAC 
recommended minimum and maximum temperature range; unless indicated 
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otherwise by manufacturer, for 48 hours before and during installation until 
materials are fully set and cured; provide additional heat during winter months or 
at any other time when there is a risk that surface temperatures may drop below 
minimum recommended temperatures. 

.2 Ventilation: Maintain adequate ventilation where Work of this Section generates 
toxic gases or where there is a risk of raising relative humidity to levels that could 
damage building finishes and assemblies. 

1.8.2 Moisture content of floor shall not exceed a maximum of 3 lbs. of water per 1,000 sq. ft. 
of concrete slab area over a 24 hour period as measured by one of the following 
methods, as approved by Consultant: 

 
.1 Does not exceed 3% as measured by Calcium Carbide Hygrometer procedure. 
.2 Does not exceed 5% as measured by normal Protimeter. 

 
1.9 WARRANTY 
 
1.9.1 Warrant the work of this Section against defects in materials for a period of five (5) years 

and in workmanship for a period of two (2) years, except as a result of structural failure of 
substrate. 
 
 

1.9.2 Materials used for Work in this section are to include, but are not limited to the following 
criteria: 
 
.1 All materials under Work of this Section, including but not limited to, coatings, 
sealants,  primers and adhesives are to have low VOC contents, in accordance with 
Section 01 35  90. 
.2 Materials used in work of this Section are to contain high amounts of recycled 
content and  
 are to be sourced regionally from within 800 km via truck or 2400 km via rail or 
ship from  jobsite in accordance with Section 01 61 10. 

 

2. PART 2 - PRODUCTS 
 
2.1 PERFORMANCE REQUIREMENTS 

2.1.1 Dynamic Coefficient of Friction: Tile installed on walkway surfaces shall achieve a DCOF 
measurement of 0.42 as determined by testing identical products per ANSI A137.1-2012. 
Where tile is installed in wet environments, including washrooms and showers, test 
method shall also be carried out on wet tile. 

2.1.2 Floor Level Tolerances: Provide materials to attain floor levelness tolerances required by 
this Section; calculate quantity of materials based on the difference between the 
specified tolerance and the initial tolerance. 

.1 Standard format floor tile: Tiles having dimensions from 100 mm x 100 mm and 
less than 400 mm x 400 mm require floor flatness measured to a minimum FF35; 
equivalent to 5 mm with no more than 2 gaps under a 3000 mm straightedge 
measurement. 
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.2 Large format floor tile: Tiles having dimensions 400 mm x 400 mm and larger 
require floor flatness measured to a minimum of FF50; equivalent to 3 mm with 
no more than 2 gaps under the 3000 mm straightedge measurement. 

 
.3 Wall tiles: Provide wall leveling similar to that specified for floors, for tiles having 

similar sizes listed above. 

2.2 MATERIALS 
 
2.2.1 Porcelain tile: Non-slip, 300 mm x 300 mm (12" x 12") Centura Vitra Dotti (#K835582) 

Series, by Olympia or equivalent. 
 
2.2.2 Porcelain wall lining: 10mm high (4”) Centura Dotti (#K937205) or equivalent. 

 
2.2.3 Ceramic wall tile: 405 mm x 100 mm (16" x 4") Colour & Dimension Collection Glazed 

Wall, by Olympia or equivalent. 
 
2.2.4 Submit samples and color options and material specifications for Architect’s and Client’s 

approvals. 
 
2.2.5 Provide all special units, coves, corners, caps, bullnose as required.   
 
2.3 TRIMS: 

2.3.1 Transition Edge Strips: Extruded satin anodized aluminum edge strips; height as 
required to suit tile installation; with integral perforated anchoring leg for setting the strip 
into the setting material and sloped profile transition.  Basis-of-Design Materials: Schlüter 
Jolly, Anodized Aluminum finish. 

2.3.2 Sloped Transition Strip (Barrier-free/ accessible areas): Schlüter Reno-Ramp/-K, 
Annodized Aluminum finish 

2.3.3 Sloped Transition Strip (Non Barrier-free areas): Schlüter Reno-V, Annodized Aluminum 
finish 

2.3.4 Cove Trims (inside wall corners): Roll formed stainless steel inside corner, cove shaped 
joint profile with perforated anchoring legs for setting the corner joint into the setting 
material; heights as required to suit installation, complete with pre-formed outside 
corners, [pre-formed 3-way inside corners], pre-formed 2-way inside corners, 
connections, and pre-formed end caps: Basis-of-Design Materials: Schlüter DILEX-HKS, 
S.S. Finish. 

2.3.5 Tile Wall Corners: Schlüter ECK-E, Brushed S.S. Finish 

2.4 SETTING BEDS  
 
2.4.1 Cement:  CAN/CSA A5, grey or white Portland cement for mortar, white Portland cement 

for grout. 
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2.4.2 Sand:  CSA A82.56-M, sharp, screened concrete sand free from inorganic and 
deleterious materials. 

 
2.4.3 Water:  Clean and free from oil, acid, alkali, organic matter or other deleterious 

substances. 
 
2.4.4 Lime:  ASTM C206 or ASTM C207, Type S, hydrated lime. 

 
2.4.5 Latex mortar additive: "Laticrete 4237" Tile Setting Liquid by Laticrete International Inc., 

or other approved manufacture. 
 

2.4.6 Thin mortar for floors and walls: Latex thin set mortar consisting of 1:1 Portland 
cement/sand gauged with latex mortar additive. 
 

2.4.7 Primer: Undiluted latex. 
 

2.4.8 Epoxy setting bed:  High strength epoxy mortar, "Latapoxy 210" by Latacrete 
International Inc., or other approved manufacture. 
 

2.4.9 Latex additive for latex underlayment:  "Cemtex" by Master Builders Technologies, or 
other approved manufacture mixed with water for underlayment mix at the rate of 3 parts 
water to 1 part latex.  Primer; undiluted latex. 

 
2.4.10 All materials comprising a system shall be from one manufacturer and shall be 

compatible with each other. 
 
2.5 GROUT 

2.5.1 Colours will be selected from manufacturer’s full range. 

2.5.2 Dry curing floor grout: "Laticrete Floor Grout & Joint Filler" by Laticrete International Inc. 

2.5.3 Dry curing wall grout: "Laticrete Dry Set Wall Grout" by Laticrete International Inc. 

2.5.4 Latex modified grout:  "Laticrete Grout and Joint Filler"  by Latacrete International Inc., 
gauged with "Laticrete Grout Admix" or other approved manufacture. 

2.5.5 Acid resistant and epoxy grout: "Latapoxy 210" by Laticrete International Inc., or other 
approved manufacture.  

2.5.6 Colour compound for coloured grout:  Inorganic non-fading, lime-proof mineral pigment.  
Pigment: Pure synthetic iron oxide pigment by Elementis Pigment Co. Ltd., or other 
approved manufacture. 

 
2.6 MIXES 
 
2.6.1 Underlayment, by volume:  3 parts sand, 1 part cement and water with latex additive as 

required for proper trowelling consistency. 
 
2.6.2 Thin set mortar:  Mix to manufacturer's recommendations. 
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2.7 MISCELLANEOUS MATERIALS 
 
2.7.1 Primers:  As recommended by the manufacturer of the setting bed for the various 

substrate conditions. 
 

2.7.2 Edge moulding: L-shaped extruded aluminum, anodized finish, 1/4" face depth x 7/8" 
perforated concealed flange, one piece length per location, by Ramca Tile, or other 
approved manufacture. 

 
2.7.3 Polyethylene film: 0.1 mm (4 mil) thick. 
 
2.7.4 Sealant and backing:  CAN/CGSB 19.22-M, one component silicone, 'DC786' by Dow 

Corning Canada Limited or other approved manufacture, colour to match grout; tested by 
sealant manufacturer for non-staining of tile specified.  Submit test reports.  Joint filler as 
recommended by sealant manufacturer. 

 
2.8 MEMBRANES 

2.8.1 Crack Suppression Membranes: Load bearing, premanufactured self adhering 
lightweight fabric reinforced crack isolation membrane; nominal 1 mm thick manufactured 
to accommodate in-plane substrate movement in thin set applications meeting 
requirements of ANSI A108.1 and as follows: 

 
.1 Flextile Ltd., 1000 Flexilastic Crack Isolation Membrane 
.2 MAPEI Inc., Mapeguard 2 

2.8.2 Waterproofing Membranes: Load bearing, reinforced, liquid applied membrane; 
manufactured to accommodate flood testing and reduce the incidence of thermal shock 
cracking to tiling installations; meeting requirements of ANSI A108.1 and as follows: 

 
.1 Flextile Ltd., Flex WP-980 Waterproof and Crack Isolation Membrane 
.2 MAPEI Inc. Mapelastic 315 Waterproofing and Reinforcing Fabric 
.3 Custom Building Products Level Quik Waterproof and Anti-Fracture Membrane 

2.9 SEALERS 
 
2.9.1 Floor sealer and protective coating:  Clear, non-slip "Traction Master", or other approved 

manufacture. 
 

3. PART 3 - EXECUTION 
 
3.1 INSPECTION 
 
3.1.1 Examine the work upon which the work of this Section depends and report any defects to 

the Consultant. 
 
3.1.2 Ensure that backings are structurally sound, level and plumb within the required 

tolerances. 
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3.1.3 Tolerance of substrate for thin set mortar or epoxy setting bed is used, ensure that 
overall surface variations do not exceed plus/minus 3 mm (1/8") and 1.6 mm (1/16") 
within any single running foot, non-cumulative. 

3.1.4 Ensure that access doors are set to provide a flush installation of the tile. 
 
3.2 PREPARATION 
 
3.2.1 Where work is applied to areas having floor drains, apply primer at the rate of 5 sq m to 6 

sq m/4.5  (250/300 sq.ft./gal.).  Trowel apply underlayment to form a continuous and 
uniform slope from the room edges to drains provided. 

 
3.2.2 Prime gypsum board before application of dry set mortar setting bed. 
 
3.2.3 Ensure that concrete substrates are free from latency and foreign matter which would 

impair bond.  Grind concrete if necessary to present a sufficiently smooth surface to 
ensure proper performance of membrane.  Vacuum substrate. 

3.2.4 Crack Suppression Membranes: 
 

.1 Prepare all surfaces of non-structural and structural cracks in strict accordance 
with the crack suppression membrane manufacturer's written instructions. 

.2 Prime and fill all surfaces of non-structural and structural cracks in strict 
accordance with the crack suppression membrane manufacturer's written 
instructions. 

 
3.3 INSTALLATION - GENERAL 
 
3.3.1 Do tile work in accordance with Specification Guide 09 30 00 Tile Installation Manual 

2009/2010, produced by Terrazzo Tile and Marble Association of Canada (TTMAC) and 
Construction Specifications Canada (CSC), except where specified otherwise. 

 
3.4 INSTALLATION - SETTING BED 
 
3.4.1 Use thin set with latex mortar system for application of tile to concrete floors in 

accordance with TTMAC Detail No. 311F-07. 
 
3.4.2 Thin set mortar system for masonry or concrete walls:  Apply slight levelling coat plaster 

base and bond coat in accordance with TTMAC Detail 303W-02. 
 
3.4.3 Thin set mortar with latex additive for application of tile to water resistant gypsum board 

in accordance with Detail 304W-02.  
 
3.4.4 Use epoxy setting bed for ceramic wall tile on plywood. 

 
3.4.5 On metal access doors, install ceramic tile using epoxy setting bed with rust-inhibitive 

additives.  Pressure apply setting bed to 1.6 mm (1/16") thickness with trowel and comb it 
prior to the setting of tiles.  Mix setting bed in accordance with the written 
recommendations of the manufacturer. 

 
3.5 INSTALLATION - TILE 
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3.5.1 Back-mortar, tile larger than 150 mm x 150 mm (6" x 6"). 
 
3.5.2 Unless otherwise detailed, lay out tile so that fields or patterns are centred on wall and 

floor areas, or architectural features and so that no tile less than one-half size occurs.  
Align wall, floor and base tile joints at wall base, if tile sizes are suitable.  Do not use cut 
tiles at finished ceiling level. 

 
3.5.3 Schedule delivery of tile so that a homogeneous blend of colours can be achieved 

throughout entire extent of this work.  Colour blend tile. 
 
3.5.4 Distribute production run varieties evenly maintaining the continuity of pattern. 
 
3.5.5 Unless otherwise detailed, arrange accessories in tile work so that they are evenly 

spaced, centred with joints and set true with correct projection.  Ensure that each tile has 
continuous solid backing.  Saw cut and trim tile as required around fittings, pipes, 
holdfasts, and fixtures.  Cut or drill and set holdfasts, bolts and anchors required for 
fastening fixtures and fittings in tile areas.  Grind cut edges smooth. 

 
3.5.6 Back butter all floor tile. 

3.5.7 Finish tile work clean, free of broken, damaged or defective tiles.  Reject warped tiles. 

3.5.8 Joints in base shall match floor patterns.  Joints shall be watertight without voids, cracks 
or excess grout. 

 
3.5.9 Cure tile installations for three days, sponging and wetting down as necessary. 

 
3.5.10 Unless otherwise noted, install tile with 4.6 mm (3/16") maximum width joints. 
 
3.5.11 Finish exposed edge of tiles with edge moulding at termination of wall, termination of wall 

tile panels, at external corner and elsewhere as required to provide finished appearance 
to tile application where bullnosed tile is not used. Secure moulding to substrate straight 
and true, Grout in perforated flange. 

3.5.12 Sound tiles after setting and remove and replace tiles not fully bedded. 

3.5.13 Re-point joints after cleaning to eliminate imperfections. Avoid scratching tile surfaces. 

3.5.14 Finished tile work shall be clean and free of tiles which are pitted, chipped, cracked or 
scratched. All damaged tile shall be removed and replaced. 

3.5.15 Where indicated on Drawings or as required, install continuous single piece metal edge 
trims centered under doors in closed position and other locations where tile meets other 
floor finishes. 

 
3.6 CONTROL JOINTS AND SEALANT 
 
3.6.1 Provide control joint in tile at locations where substrate changes to different material or 

construction, between new and existing substrates, where tile abuts other hard material, 
where areas change direction, at similar joints in structure, where structural substrate 
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abuts non-structural substrate, at 4.8 m (16'-0") maximum in each direction as 
determined by tile pattern, around room perimeter and where indicated. 

 
3.6.2 Apply sealant around fittings penetrating tile work including pipes and drains, around 

door frames, between tile and threshold, around fixtures, escutcheon plates, along 
floor/wall junction, and similar areas.  Coordinate sealant application at wall/base junction 
with floor and base installation. 

 
3.7 GROUTING 
 
3.7.1 Ensure setting bed has cured before commencing grouting. 
 
3.7.2 Grout floor tile using acid resistant grout. 
 
3.7.3 Grout wall tile using dry curing grout. 
 
3.7.4 Grout epoxy set tile using epoxy grout. 
 
3.7.5 Where indicated, colour grout to match middle range of tile colours, as directed. Grout to 

suit the contour of the tile.  Fill joints, tool and make uniform in appearance without voids 
or cracks and watertight.  Where floor and wall tile are matching, use floor grout on walls. 

 
3.7.6 Make joints between tile uniform, plumb, straight, true and aligned with adjacent tile.  

Ensure sheet layout is not visible after installation.  Align patterns. 
 
3.7.7 When grout hardens damp cure for next 3 days. 

 
3.8 WATERPROOFING 

3.8.1 Install waterproofing in accordance with waterproofing manufacturer's written instructions 
to produce a waterproof membrane of uniform thickness bonded securely to substrate. 

3.8.2 Do not install tile over waterproofing until waterproofing has cured and been tested to 
determine that it is watertight. 

3.9 SEALING 
 
3.9.1 Seal unglazed floor tile in accordance with manufacturer's instructions to provide a matte 

sheen. 
 
3.10 FIELD QUALITY CONTROL 
 
3.10.1 Sound walls and floors with a solid object.  If there is a hollow sound remove grout 

around that tile and check tile adhesion. 
 
3.10.2 Ensure that adhesive containers bear certification of compliance with specified 

standards. 
 
3.10.3 Ensure that tile containers are labelled with grade seals. 
 
3.11 CLEANING AND FINISHING 
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3.11.1 Clean, seal and finish tile works installed under this Section of the work in accordance 

with TTMAC Maintenance Guide. 
 
 
 END OF SECTION  
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1. PART 1 - GENERAL 
 
1.1 WORK INCLUDED 
 
1.1.1 Comply with Division 1, General Requirements and all documents referred to therein. 
 
1.1.2 This Section includes requirements for supply and installation of ceilings consisting of 

acoustic panels, complete with exposed suspension system and trim. 
 
1.2 REFERENCES. 
 
1.2.1 ASTM A653/A653M-15 Standard Specification for Steel Sheet, Zinc-Coated 

(Galvannized) or Zinc-Iron Alloy-Coated (Galvannealed) by 
Hot-Dip Process. 

 
1.2.2 ASTM C635/C635M-13a Standard Specification for the Manufacture, Performance, 

and Testing of Metal Suspension Systems for Acoustical 
Tile and Lay-in Panel Ceilings. 

 
1.2.3 ASTM C636/C636M-13 Standard Practice for Installation of Metal Ceiling 

Suspension Systems for Acoustical Tile and Lay-in Panels. 
 
1.2.4 ASTM E84-15a Standard Test Method for Surface Burning Characteristics 

of Building Materials. 
 
1.2.5 ASTM E1477-98a(2013) Standard Test Method for Luminous Reflectance Factor of 

Acoustical Materials by Use of Integrating-Sphere 
Reflectometers. 

 
1.2.6 CAN/CGSB 1.132-M90 Zinc Chromate Primer, Low Moisture Sensitivity. 
 
1.3 QUALITY ASSURANCE 
 
1.3.1 Install ceilings by mechanics skilled in this trade and in accordance with system 

manufacturer's printed directions to produce a finished ceiling level, in true plane, free 
from warped, soiled or damaged tile or grid.  Where manufacturer's directions are at 
variance with Drawings, consult the Consultant before proceeding. 

 
1.4 SUBMITTALS 
 
1.4.1 Product Data: Submit product data for each type of product specified. 

 
1.4.2 Submit shop drawings indicating complete layout of sound baffles, hanger spacing, 

fastening details, splicing method and change in level details.  Show areas of 
co-ordination with other trades and erection sequence. 

 
1.4.3 Coordination Drawings: Reflected ceiling plans drawn to scale and coordinating 

penetrations and ceiling mounted items indicating the following: 
 

.1 Ceiling suspension system members. 
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.2 Method of attaching suspension system hangers to building structure. 

.3 Ceiling mounted items including light fixtures; air outlets and inlets; speakers; 
sprinklers; and special mouldings at walls, column penetrations, and other 
junctures of acoustic ceilings with adjoining construction. 
 

1.4.4 Submit 3 copies of manufacturer's maintenance instructions. 
 

1.4.5 For special size units, conduct a load test to ensure ceiling grid will not deflect more than 
1/360 span.  Submit test report. 

 
1.4.6 Obtain approval of hydro authorities having jurisdiction for ceiling grid and supports as 

related to the support of light fixtures.  Adjust grid, fixing devices, and support hangers or 
guy wire to obtain approval.  Submit copy of approval in triplicate to the Consultant. 

 
1.4.7 Obtain and submit anchor manufacturer's certification for hanger anchors to be used, 

stating that anchors are suitable for hanger loading, spacing, and other conditions 
relating to use intended. Submit anchor manufacturer's instructions for anchor 
installation. 

 
1.4.8 Submit representative samples of colour and finish of all exposed materials. 
 
1.5 MOCK-UP 
 
1.5.1 Erect in area designated a 10'-0" x 10'-0" sample installation.  Modify or replace mock-up 

to obtain approval.  After acceptance, retain mock-up as standard of quality for acoustical 
ceiling installation.  Mock-up shall contain typical lighting fixture, and diffusers. 

 
1.5.2 Do not begin fabrication and erection of remainder of ceiling system until mock-up has 

been inspected and approved. 
 
1.6 PRODUCT DELIVERY, HANDLING, AND STORAGE 
 
1.6.1 Deliver materials in their original wrappings or containers with manufacturer's labels and 

seals intact and store in a dry area under cover and clear of the ground. 
 
1.6.2 Ship grid members and mouldings in rigid crates and avoid damage.  Bent or deformed 

material will be rejected. 
 
1.6.3 Suitably wrap members and protect against damage. 
 
1.7 ENVIRONMENTAL REQUIREMENTS 
 
1.7.1 Do not commence installation until glazing has been completed and exterior openings 

closed in.  Maintain humidity not exceeding 65% where mineral panels are used and 

temperature in the range of 12C for 72 hours prior to commencement of work and 
maintain this temperature until completion. 

 
1.8 EXTRA STOCK 
 
1.8.1 Leave five (5) percent in sealed cartons of each type of panel upon completion, and two 
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(2) percent of each suspension system and trim for Owner's maintenance. Panels shall 
be from same production run as panels installed. Identify cartons as to type and location 
of installation. 
 

 

2. PART 2 - PRODUCTS 
 
2.1 MANUFACTURERS 

 
2.1.1 Acceptable Materials Manufacturers: Subject to compliance with requirements specified 

in this Section and CAN/ULC-S101 Design No. P201, manufacturers offering products 
that may be incorporated into the Work include the following: 

 
.1 Armstrong World Industries, Inc. 
.2 Chicago Metallic 
.3 CertainTeed 
.4 CGC Interiors, a USG Company 

 
2.2 DESIGN CRITERIA 

 
2.2.1 Superimposed Loads: Determine superimposed loads applied to suspension systems by 

components of the building and verify that adequate hangers are installed to support 
additional loads in conjunction with normal loads of the ceiling system, and as follows: 

 
.1 Maximum Deflection: Limit deflection to L/360 in accordance with ASTM C635 

deflection test. 
.2 Fire performance: ASTM E84 and CAN/ULC S102 surface burning 

characteristics. Flame Spread Index 25 or less. Smoke Development Index 50 or 
less (UL labelled). Fire Guard: A fire-resistive ceiling when used in applicable UL 
assemblies. 
 

2.3 SUSPENSION - GENERAL 
 
2.3.1 Suspension system shall support ceiling assembly indicated on the Drawings, or 

specified herein, with a maximum deflection of 1/360 of the span, in accordance with 
ASTM C635/C635M intermediate duty classification.  Suspension system shall be hot 
dipped galvanized metal. 

 
.1 Main and Cross Tees: 9/16” face exposed tee system (closest match to existing 

tee system to be retained), standard white finish. Basis of 
design product: Prelude XL Fire Guard, by Armstrong 
Ceiling Systems. 

.2 Perimeter Wall Molding: Shadow molding to provide a 9/16” face, 15/16" vertical 
leg and a 3/4" x 3/4" reveal, standard white finish. 

.3 Transition Molding: Shodow molding from acoustic tile to gypsum board ceiling 
to provide a 9/16” face and 3/4” x 3/4" reveal, standard 
white finish. Acoustic tile and gypsum board to align at the 
same elevation. 

.4 Edge Trim:  2" nominal height profile with vertical fin detail, attaching to 
metal suspension system. Standard white finish.  Basis of 
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design product: Axiom Vector Trim, 2" Profile, by 
Armstrong Ceiling Systems.  

.5 Hangers, Braces, Ties:  Nominal 14 ga. diameter steel wire, galvanized. 

.6 Accessories:   Stabilizer bars, access splines, and required anchors and 
attachment to structure, 22 ga. minimum steel. 

.7 Tie Wire:  3/64" galvanized soft annealed steel wire. 
 

2.3.2 Suspension system shall lock together in a positive manner providing pull out values in 
tension of 300 lb. or greater. 
 

2.4 ACOUSTICAL PANELS 
 
2.4.1 Acoustic Panels (ACT-1): Provide manufacturer's standard panels of configuration 

indicated in accordance with ASTM E1264 classifications as designated by the nominal 
values for types, patterns, acoustic ratings, and light reflectance class listed in this 
Section; with flame spread rating of 25 or less and smoke developed rating of 50 or less 
when tested in accordance with CAN/ULC S102 and as follows: 

.1 Physical Properties: Type: III, Form: 2, Fire Class A 

.2 Dimensions: 24" x 48" x 3/4" 

.3 Edge Profile: Square 

.4 Colour: White. 

.5 Acoustic and Visual Performance (Minimum Nominal): 
1. Noise Reduction Coefficient: 0.70 
2. Ceiling Attenuation Class: 40 
3. Light Reflectance: 0.85 

.6 Basis of Design Product:  
1. 1811 School Zone FINE FISSURED by Armstrong World Industries, Inc. 
2. Equivalent product of CGC Interiors, a USG Company 

 
2.4.2 Steel members: G60 hot-dipped galvanized in accordance with ASTM A653/A653M, light 

commercial coating class or coated with rust inhibitive primer complying with CAN/CGSB 
1.132-M. 

 
2.4.3 Exposed metal surfaces: Baked-on, special white enamel, with a gloss value of 25 when 

tested in accordance with ASTM E1477. 
 

3. PART 3 - EXECUTION 
 
3.1 INSPECTION 
 
3.1.1 Ensure work above ceilings is complete, inspected and approved by authority having 

jurisdiction before commencing installation. 
 
3.2 INSTALLATION WORK 
 
3.2.1 Co-ordinate work with all trades affected by work of this Section.  Provide a layout of 

hangers and framing suitable to accommodate fittings and units of equipment.  Failure to 
follow this procedure will require that hangers and channels be revised to suit as 
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necessary without additional cost to the Owner. 
 
3.2.2 Where ducts or other equipment prevent the regular spacing of hangars, reinforce 

nearest adjacent hangers and all related carrying channels and furring as required to 
span the greater distance. 

 
3.2.3 Lay out work in accordance with reflected ceiling plans.  Provide a tolerance of 1/360 of 

span and 5/64" maximum between adjacent edges of metal pans.  Allowable tolerance of 
finished acoustical ceiling system:  1/8" in 12'-0" and 1/64" between adjacent metal 
members.  Tolerances shall not be cumulative. 

 
3.2.4 Install acoustical ceilings in accordance with ASTM C636/C636M, "Standard Practice for 

Installation of Metal Ceiling Suspension Systems for Acoustical Tile and Lay-in Panels." 
 
3.2.5 Supply hangers or inserts for installation to respective section in ample time and with 

clear instructions for their correct placement.  Provide additional hangers and inserts as 
required. 

 
3.2.6 Design and space hangers and carrying members to support entire ceiling system, 

including lighting fixtures, diffusers and grilles.  Recessed objects shall replace or be 
centred on acoustical panels, except where indicated otherwise.  Consult with 
mechanical and electrical trades to co-ordinate the work. 

 
3.2.7 Secure hangers to structure.  Hang suspended ceilings independently of walls, columns, 

ducts, pipes and conduit.  Where carrying members are spliced avoid visible 
displacement of longitudinal axis of face plane of adjacent members. 

 
3.2.8 Centre acoustical ceiling installation on room axis leaving equal border pieces.  Provide a 

row of hangers adjacent to and parallel with walls for support of ends of main tee runners 
at not more than 6" from ends of runners.  Lay directionally patterned tile one way with 
pattern parallel to longest room axis unless otherwise directed. 

 
3.2.9 Install components to form a level ceiling with all parts flush and true, parallel to module 

lines, and to pattern shown.  Install panels in level, uniform plane free from twist, warp, 
dents and flush, without gaps and exposed face of carrying members.  Fit border units 
neatly against abutting surfaces. 
 

3.2.10 Do not support fixtures from main runners or cross runners if weight of fixture causes 
total dead load to exceed deflection capability of suspension system.  In such cases, 
support fixture load by supplementary hangers located within 6" of each corner, or 
support fixture independently.  Do not install fixtures so that main runners and cross 
runners will be eccentrically loaded.  Where fixtures installation would produce rotation of 
runners, provide stabilizer bars.  Provide carrying channels to transfer fixture load to 
carrying members as required.  Ensure that joints in suspension do not occur at 
recessed fixture sides.  Frame around recessed fixtures, diffusers, grilles, and other 
openings; provide allowance for thermal movement.  Furr around ducts, beams, and 
bulkheads as required.  Suspension of electrical fixtures shall comply with requirements 
of hydro. 

 
3.2.11 Accessibility percentage:  100. 
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3.3 INSTALLATION - GRID SYSTEM 
 
3.3.1 Grid system shall consist of the following components:  Hangers, Exposed main tee, 

exposed cross tee, wall moulding, lay-in panels, and hold-down clips where required. 
 
3.3.2 Install hangers of correct length at 4'-0" o.c. maximum in each direction. 
 
3.3.3 Install main runners level and in maximum length available.  Do not bend hangers as a 

means of levelling.  Form wire loops tightly to prevent vertical movement or rotation within 
the loop. 

 
3.3.4 Join abutting sections of main tees by means of suitable connections such as splices, 

interlocking ends, tab locks, pin locks.  Intersecting tees shall form a right angle.  Butt 
ends of cross tees flush to exposed edge of intersecting member.  Fur around ducts, 
beams and bulkheads as required.  Provide edge moulding at intersection of ceiling and 
vertical surfaces. 

 
3.3.5 Provide edge moulding at intersection of vertical surfaces using maximum lengths, 

straight, true to line and level.  Mitre corners.  Provide edge transition moulding at 
junction with gypsum board ceilings as indicated.  Where bullnose concrete block occurs, 
provide preformed closers to match edge moulding.  
 

3.3.6 Integrate with existing false ceiling suspension system.  

 
3.3.7 Cut out for example, for lights to receive UL fire tested 1 hour fire rated troffer protection 

covers. 
 
3.3.8 Carefully fit acoustic tile in place, no broken edges permitted. 
 
3.3.9 Install hold-down clips on all lay-in panels to hold such panels tight to grid system. No. 28 

MSG spring steel, placed over cross tees 2’0” OC. Where required, access clips used in 
lieu of hold-down clips. 

 
3.3.10 Recessed items shall replace or be centred on acoustical tiles, except where indicated 

otherwise.  Consult with mechanical and electrical trades to co-ordinate the work. 
 
3.4 ADJUSTMENTS 
 
3.4.1 Adjust any sags or twists which develop in suspension system and replace any part of 

complete system which is damaged of faulty. 
 

3.5 CLEANING 
 

3.5.1 Thoroughly clean all acoustic ceiling surfaces upon completion of the installation. 
 

3.5.2 Promptly as the work proceeds and on completion, remove all surplus materials and 
debris resulting from the work of this Section. 

 
END OF SECTION 
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1. PART 1 - GENERAL 
 
1.1 WORK INCLUDED 
 
1.1.1 Comply with Division 1, General Requirements and all documents referred to therein. 
 
1.1.2 This Section includes, but is not limited to, the following: 

 
.1 Vinyl composition floor tile. 
.2 Static dissipative floor tile. 
.3 Rubber tile flooring. 
.4 Resilient wall bases. 
.5 Resilient accessories for transition strips, area dividers 

 
1.2 REFERENCES 

 
1.2.1 CAN/CSA  A126.5-87  Resilient Wall Base. 

1.2.2 ASTM F1066-04(2014)e1,  Standard Specification for Vinyl Composition Floor Tile 

1.2.3 ASTM F 1344-15  Standard Specification for Rubber Floor Tiles 

1.2.4 ASTM F1516-13,   Standard Practice for Sealing Seams of Resilient Flooring  
    Products by the Heat Weld Method (when Recommended) 

1.2.5 ASTM F1700   Standard Specification for Solid Vinyl Floor Tiles 

1.2.6 ASTM F1861-08(2012)e1,  Standard Specification for Resilient Wall Base 

1.2.7 ASTM F1869-11,   Standard Test Method for Measuring Moisture Vapour 
     Emission Rate of Concrete Subfloor Using Anhydrous 
Calcium Chloride 

 
1.3 SUBMITTALS 
 
1.3.1 Product Data: Submit one copy of product data for each type of product specified. 

1.3.2 Shop Drawings: Submit shop drawings indicating: 
 

.1 Location of seams and edges 

.2 Location of columns, doorways, enclosing partitions, built-in furniture, cabinets, 
and cut-out locations 

.3 Type and style of resilient transition strip used between adjacent flooring types 

1.3.3 Submit the following samples to the Consultant for approval: 2 samples 300mm x 300 
mm (12” x 12”) of each colour of sheet flooring, 1 300mm (12”) length of edge strip. 

 
1.3.4 Submit three copies of maintenance data for incorporation into maintenance manual. 

Manual shall give specific warning of any maintenance practice which may damage or 
disfigure sheet flooring. 



PEEL District School Board    SECTION 09 65 00  
Alteration and Renovation  RESILIENT FLOORING AND ACCESSORIES 
 

PROJECT 2190654 APRIL 2021 PAGE 09 65 00-2 

1.3.5 Site Quality Control Test Results: Submit results or moisture emission testing of 
concrete subfloors prior to installation of flooring. Results shall include comparison of 
manufacturer’s recommended moisture content to actual moisture vapor emission rate. 

1.4 SITE MOCK-UP 

1.4.1 Following the pre-installation conference, the Contractor shall install a 10'-0" x 10'-0" dry 
sample areas of flooring material and accessories, indicating all colour variations, and 
layout in areas designated later by the Consultant. 

1.4.2 After approval of tile colours and layout, install flooring materials and accessories, under 
the supervision of the material manufacturer's representative. 

1.4.3 Upon completion and approval, sample areas shall serve as a standard of quality for the 
balance of the work of this Section.  Subsequent work carried out and not in the 
Consultant's opinion, equal to the quality standard shall be removed and replaced at no 
additional cost to the Owner. 

1.4.4 It shall be the responsibility of the material manufacturer's representative to visit the site 
during installation, to ensure proper use of proprietary materials and assist the 
Contractor as may be required. 

1.4.5 Co-ordinate work of mock-up with related work of other Sections. 

1.4.6 Accepted work may form a part of the final installation. 

1.5 EXTRA STOCK 

1.5.1 Provide 5% of each colour of flooring material and 30' lineal feet coil stock of each colour 
of base specified, boxed and labelled. Store maintenance materials on the premises as 
directed by the Owner. 

1.6 QUALITY ASSURANCE 

1.6.1 Contractor executing work of this Section shall have a minimum of five (5) years 
continuous Canadian experience in successful and installation of work of type and 
quality shown and specified.  Submit proof of experience upon Consultant's request. 

1.6.2 Resilient Flooring Installer: Use an installer who is competent in heat welding and have a 
minimum of five (5) years documented experience in the installation of resilient sheet 
flooring and seams in accordance with manufacturer’s training or certification program: 

1.7 DELIVERY, STORAGE, HANDLING AND PROTECTION 

1.7.1 Coordinate deliveries to comply with Construction Schedule and arrange ahead for off-
the-ground, under cover storage location.  Do not load any area beyond the design 
limits. 

1.7.2 Materials shall be carefully checked, unloaded, stored and handled to prevent damage.  
Protect materials with suitable non-staining waterproof coverings. 

1.7.3 Store material in original, undamaged containers or wrappings with manufacturer's seals 
and labels intact. 



PEEL District School Board    SECTION 09 65 00  
Alteration and Renovation  RESILIENT FLOORING AND ACCESSORIES 
 

PROJECT 2190654 APRIL 2021 PAGE 09 65 00-3 

1.7.4 Restrict traffic by other trades during installation. 

1.7.5 Provide adequate protection of completed tiled surfaces to prevent damage by other 
trades until final completion of this project. Minimum protection shall consist of 
kraftpaper. 

1.8 ENVIRONMENTAL CONDITIONS 

1.8.1 Temperature of room, floor surface and materials shall not be less than 21 deg C for 48 
hours before, during and for 48 hours after installation. Concrete floors shall be aged for 
a minimum of 28 days and shall be dry before application of the resilient floor tile. 

1.8.2 Moisture content of floor shall not exceed a maximum of 3 lbs. of water per 1,000 sq. ft. 
of concrete slab area over a 24 hour period as measured by one of the following 
methods, as approved by Consultant: 

 

.1 Rubber Manufacturer's Association (RMA) moisture test using anhydrous calcium 
chloride. 

.2 Does not exceed 3% as measured by Calcium Carbide Hygrometer procedure. 

.3 Does not exceed 5% as measured by normal Protimeter. 

1.8.3 Avoid exposure to high humidity, cold drafts and abrupt temperature changes. 

1.9 WARRANTY 

1.9.1 Warrant the work of this Section against defects in materials and workmanship in 
accordance with the General Conditions but for an extended period of five (5) years and 
agree to repair or replace faulty materials or work which become evident during warranty 
period without cost to the Owner.  Defects shall include, but not limited to, bond failure, 
and extensive colour fading. 

 
 
2. PART 2 - PRODUCTS 
 
2.1 MANUFACTURERS 

2.1.1 Basis-of-Design Manufacturers: Manufacturers named in this Section were are approved 
to provide work specified in this Section. Additional manufacturers offering similar 
products may be incorporated into the work of this Section provided they meet the 
performance requirements indicated and provided requests for substitution are provided 
a minimum of five (5) days in advance of Bid Closing. 

2.1.2 Approved manufacturers: 
.1 Johnsonite 
.2 Armstrong Flooring 
.3 Altro Flooring 
.4 Polyflor 

2.2 TILE FLOORING MATERIALS 
 
2.2.1 Vinyl Composition Floor Tile (VCT): Asbestos free uniform in thickness with uniform 

colour and pattern through the full thickness, with straight, sharp and square edges and 
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corners, accurately cut to size, conforming to ASTM F1066 and the following: 
 

.1 Classification: Class 2 – Through Pattern 

.2 Colour: To be confirmed by architect 

.3 Thickness: 1/8” 

.4 Size 12” x 12” 

.5 Basis of Design Product: Standard EXCELON by Armstrong Flooring 

2.3 TILE FLOORING MATERIALS 
 

2.3.1 Luxury Vinyl Floor Tile (LVT): Asbestos free uniform in thickness with uniform colour 
and pattern through the full thickness, with straight, sharp and square edges and 
corners, accurately cut to size, conforming to ASTM F1700 and the following: 

 
.1 Classification: Class III B  
.2 Minimum wear layer 28 mil/0.71 mm  
.3 Low gloss, no polish, no buff and color to be confirmed by architect/Owner 
.4 Slip resistance : R10 
.5 Thickness: 3mm 
.6 Size 18” x 18” OR 2m x 20m rolls (to be confirmed by architect/ Owner) 
.7 Basis of Design Product: Standard Natural Creations by Armstrong Flooring OR 

Expona Commercial by PolyFlor. 

2.4 RESILIENT ACCESSORIES 

2.4.1 Resilient Wall Base (RB 1): Smooth, matte finish exposed face, supplied in maximum 
practical length, with pre-moulded end stops and external corners to match base, 
conforming to ASTM F1861 and as follows: 

 
.1 Type: TP – Thermoplastic Rubber 
.2 Group: 1 – Homogeneous 
.3 Style: B – Cove 
.4 Height: 4” (100 mm) 
.5 Thickness: 1/8” (3 mm) 
.6 Length: Manufacturers standard maximum length. 
.7 Color: [Selected from manufacturers standard range.] 

2.4.2 Resilient Transition and Edge Strips: Extruded vinyl shapes meeting or exceeding ADA 
Recommendations for change of level transitions for transition between floors finishes 
having different levels, i.e.: between resilient flooring on underlayment to carpet with no 
cushion or underlayment; acceptable materials as follows: 

 
.1 The following list is included to indicate the most commonly used transition and 

edge strip accessories; additional materials may be required where transition 
heights differ from the products listed and shall be included as a part of the 
Contract. 

.2 Transition Strip: TS1 – Carpet to Resilient Flooring Transition: 
Johnsonite CTA-XX-A Transitional Moulding between flooring materials having 
dissimilar thicknesses; colour: selected from manufacturer’s standard range. 

.3 Transition Strip: TS2 – Ceramic Tile to Resilient Flooring Transition: 
Johnsonite CTA-XX-K Transitional Moulding between flooring materials having 
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dissimilar thicknesses; colour: selected from manufacturer’s standard range. 
.4 Transition Strip: TS4 – Resilient Flooring to Concrete Slab Transition: 

Johnsonite SSR-XX-B Transitional Moulding between materials having a 
thickness to materials having no thickness; colour: selected from manufacturer’s 
standard range. 

2.4.3 Sub-floor leveller system: Johnsonite Leveler Strip, slope as required at carpet and 
quarry tile, by height difference. Adhesive for use with leveler strip: Johnsonite #965. 

 
2.4.4 Primers and adhesives: Waterproof, of the types recommended by resilient flooring 

manufacturer for applicable substrate. 
 
2.4.5 Sub-floor filler: White pre-mix latex requiring water only to produce cementitious paste. 
 
2.4.6 Welding rods: As approved by the manufacturer, to match floor, colours selected by 

Consultant. 
 
2.4.7 Metal edge strip: Aluminum extruded, smooth, mill finish with lip to extend under floor 

finish, shoulder flush with top of adjacent floor finish. 
 
2.4.8 Sealer and wax: Type recommended by sheet vinyl flooring material manufacturer.  
 
 
3. PART 3 - EXECUTION 
 
3.1 PREPARATION 
 
3.1.1 Ensure that floors are clean, level and dry, free from cracks, ridges, dusting, scaling and 

carbonation. 
 
3.1.2 Test concrete substrate for excessive moisture content by a method acceptable to the 

Consultant and material manufacturer.  
 
3.1.3 Maintain room and material temperature at 21ºC for at least 24 hours before, during and 

7 days after flooring installation. Concrete shall be at least 28 days old before 
commencing application. 

 
3.1.4 Do not install sheet flooring until ceiling and partition finishing work are completed.  
 
3.1.5 Before spreading primer or adhesive, thoroughly clean the surface of the floor, remove 

dust and debris. 
 
3.1.6 Apply filler as may be required. Prohibit traffic until filler has cured. 
 
3.1.7 Prime concrete slabs to flooring manufacturer’s recommendations. 
 
3.2 FLOORING INSTALLATION 
 
3.2.1 Apply adhesive uniformly using recommended trowel in accordance with flooring 

manufacturer’s instructions. Do not spread more adhesive than can be covered by 
flooring before initial set takes place. 
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3.2.2 Lay flooring to produce a minimum number of seams. Border widths minimum 1/3 width 

of full material. 
 

3.2.3 Run sheets parallel to length of room. Double cut sheet joints and continuously heat or 
chemically weld. 

 
3.2.4 As installation progresses, roll flooring with 45kg ( 100lb ) roller to ensure full adhesive, 

according to manufacturer’s instructions. 
 
3.2.5 Cut flooring and fit neatly around fixed or excessively heavy objects. 
 
3.2.6 Provide flush joint transition strip where sheet resilient flooring meets carpet. 
 
3.2.7 Terminate flooring with metal edge strips at centreline of door in openings where 

adjacent floor finish or colour is dissimilar. 

3.2.8 Layout tile flooring as follows: 
 

.1 Lay tile with joints parallel to building lines to produce a symmetrical tile pattern. 

.2 Install tile flooring so that perimeter tile width is minimum 1/2 full size. 
 
3.3 SEAMING 
 
3.3.1 After adhesive has set, groove seams with equipment recommended by flooring 

manufacturer. Width of groove; 3.5mm ( 0.14” ) wide x  2.5mm ( 1/10” ) deep. 
 
3.3.2 Clean seams carefully by vacuum. 
 
3.3.3 Use high-speed hot-air welding gun to weld all grooved seams, in accordance with 

flooring manufacturer’s instructions. 
 
3.3.4 Trim off excess surplus material in two operations. 
 
3.4 INSTALLATION – BASE 
 
3.4.1 Provide resilient base or cove base as indicated on Room Finish Schedule. 
 
3.4.2 Securely adhere cove base filler at juncture of wall and floor. Spread adhesive up wall, 

full coverage. 
 
3.4.3 Extended flooring material to form cove base, ensure solid backing behind base. 
 
3.4.4 Terminate top of base in base cap, straight, level and true. 

3.5 CLEAN 
 
3.5.1 Remove excess adhesive from floor, base and wall surfaces without damage. 
  
 END OF SECTION 



PEEL District School Board    SECTION 09 66 13 
Alteration and Renovation PORTLAND CEMENT TERRAZZO 

PROJECT 2190654 APRIL 2021 PAGE 09 66 13-1 

1. PART 1 - GENERAL 
 
1.1 WORK INCLUDED 
 
1.1.1 Comply with Division 1, General Requirements and all documents referred to therein. 
 
1.1.2 Provide all labour, materials, products, equipment and services to supply and install 

terrazzo work required and/or indicated on the Drawings and specified herein. 
 
1.2 REFERENCES 
 
1.2.1 CAN/CSA A3000-13 Cementitious Material Compound.  

 
1.2.2 CSA A23.1-14/A23.2-14 Concrete Materials and Methods of Concrete 

Construction/Test Methods and Standard Practices 
for Concrete. 

   
1.2.3 CAN/CGSB 51.33-M89 Vapour Barrier Sheet, Excluding Polyethylene, for 

Use Building Construction. 
 

1.2.4 CSA G30.5-M1983(R1998) Welded Steel Wire Fabric for Concrete 
Reinforcement.  

 
1.2.5 TTMAC Series 1000 Cleaner. 
 
1.2.6 TTMAC Series 2000 Sealer. 
 
1.2.7 TTMAC No.3001 Finish Coat. 
 
1.3 QUALITY ASSURANCE 
 
1.3.1 Work shall be executed by skilled mechanics, specifically trained and qualified for this 

work (i.e. written proof of minimum five (5) years employment/service with the 
manufacturer. Individuals to be either employees of the manufacturer and/or workers 
approved by the manufacturer (i/e. Written proof of minimum five (5) years 
employment/service with the manufacturer will be required if requested by the Owner). 

 
1.3.2 Provide one (1) thoroughly experienced, reliable, qualified and competent person in 

charge of the Work. Individual shall be designated for the duration of the Work of this 
Section. Any changes to the individual shall be by written approval of the Owner.  

 
1.3.3 The supplier shall have adequate plant, equipment and skilled trades people, and is 

known to have satisfactorily manufactured similar flooring for a minimum of five (5) years 
in the Province of Ontario and is a registered member of the Terrazzo, Tile and Marble 
Association of Canada.  

 
1.4 SUBMITTALS 
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1.4.1 Shop drawings: Show placement of divider strips, expansion joints, precast treads 
related items and required dimensions. Indicate clearly precast terrazzo reinforcement 
and holes required.  

 
1.4.2 Samples: Submit three [300mm x 300mm| 12”x12”] samples of the terrazzo flooring for 

approval. Submit samples of all ingredients of the finished terrazzo flooring for approval.  
 
 

1.4.3 Submit three copies of the maintenance manual issued by the Terrazzo, Tile and Marble 
Association of Canada at the completion of the Work. Include specific warning or any 
maintenance practice or materials which may damage or disfigure the terrazzo work.  

1.5 ENVIRONMENTAL CONDITIONS 
 
1.5.1 Bar traffic and other work from areas where terrazzo is being installed during installation 

and for at least 48 hours thereafter.  
 
1.5.2 Maintain minimum ambient temperature at 5 deg. C; do not install terrazzo over surfaces 

that are covered by frost.  
 
1.5.3 Do not start terrazzo work until work of other Sections, which is to pass through, 

beneath, or behind terrazzo, has been completed.  

1.5.4 Moisture content of floor shall not exceed a maximum of 3 lbs. of water per 1,000 sq. ft. 
of concrete slab area over a 24 hour period as measured by one of the following 
methods, as approved by Consultant: 

 
.1 Does not exceed 3% as measured by Calcium Carbide Hygrometer procedure. 
.2 Does not exceed 5% as measured by normal Protimeter. 

1.5.5 Avoid exposure to high humidity, cold drafts and abrupt temperature changes. 

1.6 WARRANTY 

1.6.1 Warrant the work of this Section against defects in materials and workmanship in 
accordance with the General Conditions, but for a period of two (2) years, and agree to 
promptly make good defects which become evident during the warranty period without 
cost to the Owner.  Defects shall include but not be limited to the following; cracking, 
crazing, discolouration, staining. 

 
2. PART 2 - PRODUCTS 
 
2.1 MATERIALS 
 
2.1.1 Cement: CAN/CSA A3000, grey or white Portland cement. Cement for terrazzo topping 

shall be white.  
 

2.1.2 Sand: CAN/CSA A23.1/A23.2, Sharp screened concrete sand free from organic 
materials. 

 



PEEL District School Board    SECTION 09 66 13 
Alteration and Renovation PORTLAND CEMENT TERRAZZO 

PROJECT 2190654 APRIL 2021 PAGE 09 66 13-3 

2.1.3 Water: Clean and free from oil, acid, alkali, organic mater or other deleterious 
substances.  If not taken from the mains of a municipality, it shall be tested, submit test 
report for approval.  

 
2.1.4 Marble chips: Clean, sound, cube shaped and free from flat or flaky particles.  
 
2.1.5 For floors use 25% No. 1 size chips and 75% No. 2 size chips. 
 
2.1.6 For bases use 100% No. 1 size chips. All dust – screened out.  
 
2.1.7 Terrazzo to match samples submitted for approval and colours and patterns as indicated 

on   
Room Finish Schedule, Colour Schedule and Drawings.  

 
2.1.8 Mixture of chips: Mater sample No of Terrazzo Tile and Marble Association of Canada.  
 
2.1.9 Divider strips for floors: Commercial grade white zinc alloy (stainless steel or brass) 

[32mm x   
3mm| 1-1/4” x 1/8”] one piece heavy top with approved anchoring device, unless 
otherwise noted.  

 
2.1.10 Divider strips for cove bases: Commercial grade white zinc alloy (stainless steel or 

brass) [3mm|1/8”] wide to suite height base.  
 
2.1.11 Base Screeds: white zinc alloy (s) [20mm x 0.8mm|3/4” x 20ga.] projecting hook strips or 

as detailed.  
 
2.1.12 Control Joints: [32mm x 1.6mm|1-1/4” x 14 gauge] strip laminated to both sides of 

[32mm x 4mm|1-1/4” x 1/8”] black neoprene strips.  
 
2.1.13 Colour pigments: Pure mineral pigment, lime-proof, non-staining.  
 
2.1.14 Polyethylene film: CAN/CGSB 51.33-M, [0.1 mm| 4mil] thick. 
 
2.1.15 Non-slip abrasive aggregate: Aluminium oxide chips of approved manufacture, size and 

colour as selected.  
 
2.1.16 Waterproof membrane: “Glasflex” by Grace Construction Materials Ltd.  
 
2.1.17 Primer for waterproofing: “Dehydratine 4” by Grace Construction Materials Ltd.  
 
2.1.18 Bituminous mastic: “Dehydratine 10” by Grace Construction Materials Ltd.  
 
2.1.19 Waterproof membrane: [1.8kg|4lbs] sheet lead.  
 
2.1.20 Bonding agent and admix for non-slip aggregate inserts: “Cemtex” by Master Builders 

Technologies, or other approved manufacture.  
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2.1.21 Terrazzo cleaner: TTMAC Series 1000, free of acid, alkali and metallic salts harmful to 
terrazzo.  

 
2.1.22 Penetrating terrazzo sealer: TTMAC Series 2000, colourless permanent sealer 

formulated from raw materials that will not oxidize upon aging. Wax shellac and varnish 
are not considered permanent sealers.  

2.1.23 Terrazzo protective finish: TTMAC No. 3001, slip resistant, protective and sealing finish, 
resistant to discolouration or oxidation.  

 
2.1.24 Reinforcement for sand cushion terrazzo: CSA G30.5-M, galvanized electrically welded 

square [50mm x 50mm x 1.6mm| 2”x2”x16 ga.] mesh.  
 
2.1.25 Reinforcement for precast treads: [6mm|1/4”] diam.  
 
2.2 MIXES 
 
2.2.1 Underbed: 1 part Portland cement 4 parts sand max. [5L|4 Imp. gallons] of water per 

[10kg|80 lbs.] cement 
 
2.2.2 Topping: [36 kg|80 lbs.] bag of cement, [90 kg|200lbs.] marble chips mixed dry, colour 

additive as required.  
 
3. PART 3 - EXECUTION 
 
3.1 INSPECTION 
 
3.1.1 Examine substrates. Do not commence terrazzo work until defects which will adversely 

affect the terrazzo work have been corrected.  
 
3.1.2 The terrazzo substrate shall be a broom-finished surface and shall be level to [4mm|1/8”] 

in any direction when checked with a [3000 mm|10’-0”] straight edge.  
 
3.1.3 Verify that substrate follows appropriate slopes and elevations shown on Drawings.  
 
3.2 INSTALLATION - GENERAL 
 
3.2.1 Minimum thickness for bonded method: [38 mm|1-1/2”] 
 
3.2.2 Minimum thickness for sand cushion method: [64 mm|2-1/2”] including [6 mm|1/4”] layer 

of sand.  
 
3.2.3 At least 80% of the finished surface shall consist of marble chips.  
 
3.3 INSTALLATION - FLOORS 
 
3.3.1 For bonded method: Clean concrete slab of foreign matter, then saturate with water. 

Remove free water prior to application of cement bond coat. Slush with neat Portland 
cement and broom it in to underbed. Provide bonding agent over slab, where specified.  
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3.3.2 For sand cushion method: Clean slab and cover with [6 mm|1/4”] layer of sand; screed 
to a uniform level. Lay one film layer of polyethylene film strip sheet over the sand; 
underbed on the sheet. Place reinforcing mesh; overlap joints at least [50 mm|2”]. 

 
3.3.3 Place underbed mixture and screed to the level required to allow for [16 mm|5/8”] depth 

of finished topping.  
 

3.3.4 Set divider strips into the semi-plastic underbed straight and at the levels required. 
Trowel firmly along the edges of the strips to assure anchorage into the underbed.  

 
3.3.5 Allow underbed to set firmly, at least overnight, before placing topping.  
 
3.3.6 Use a mechanical mixer for mixing of topping.  
 
3.3.7 With the mixer in operation, add topping material in the following order:  
 

.1 One-half total quantity of chips; 

.2 Portland cement;  

.3 Water;  

.4 Remaining chips. 
 
3.3.8 After all materials have been added to the mixer, continue mixing for at least 5 minutes.  
 
3.3.9 Clean underbed of foreign matter, then saturate with clean water. Remove any free 

water prior to application of cement bond coat. Slush wet substrate with neat Portland 
cement grout and broom it into the underbed immediately before placing topping. Where 
colour pigments are required in the topping, provide uniform appearance throughout.  

 
3.3.10 Place topping mixture in areas bounded by divider strips, flush with top of strips.  
 
3.3.11 Sprinkle topping surface with additional chips to meet requirements of the sample. 

Trowel the sprinkled chips uniformly over the finish.  
 
3.3.12 Roll the topping with heavy metal rollers until excess water is extracted and surface is 

covered with cement paste. Hand trowel to and even surface.  
 
3.3.13 Provide patterns as per Drawings.  
 
3.4 INSTALLATION - BASE 
 
3.4.1 Clean scratch coat and saturate with water immediately before applying underbed. 
 
3.4.2 Place underbed mixture and hand trowel to the specified base configuration at the level 

required to allow for the [10 mm|3/8”] depth of the finished topping.  
 
3.4.3 Allow underbed to set firmly, at least 12 hours, before placing topping.  
 
3.4.4 Finish bases with a cove of [40 mm|1-1/2”] radius at the junction of the floor and vase 

and finish the top as shown on the drawings.  
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3.4.5 Return cove at all openings. 
 
3.4.6 Clean underbed of foreign matter, then saturate with clean water. Slush wet underbed 

with neat Portland cement grout and broom it into the underbed immediately before 
placing topping. Where colour pigments are required in to topping, provide uniform 
appearance throughout.  

 
3.4.7 When topping begins to set, roll it with metal rollers, apply sufficient pressure to 

consolidate the mix, to extract excess water, and until the entire surfaces are covered 
with cement paste. Hand trowel to an even surface, plumb with the wall finish and level 
with the finish floor line.  

 
3.5 INSTALLATION – DIVIDER STRIPS 
 
3.5.1 Lay divider strips to separate the floor from the base and to divide the floor areas into 

panels. Where the spacing of the strips is not detailed, space the strips not exceeding [ 
750 mm x 750 mm| 30” x 30”] in the corridor and vestibules and [900 mm x 900 mm|36” 
x 36”] in all other areas and to match existing.  

3.5.2 Set cove base dividers in terrazzo to align with divider strips in the floor, where the base 
is [1500 mm|6’-0”] or more in length. Provide strip at the top and bottom of all bases 
unless otherwise detailed.  

 
3.5.3 Except where otherwise shown or specified for special designs, orient divider strips in 

floors so that they are perpendicular and parallel to walls.  
 
3.5.4 The pattern of strips shall be approved by the Consultant.  
 
3.5.5 Set divider strips and cove base dividers into the underbed prior to the initial set with the 

top edge of the strips flush with the finished surface.  
 
3.5.6 Provide control joints at, where corridors meet, where new terrazzo meets existing and 

at other location shown.  
 
3.6 INSTALLATION- NON-SLIP TERRAZZO AND NON-SLIP INSERTS 
 
3.6.1 Install non-slip terrazzo where indicated. Mix one part abrasive aggregate to three parts 

of marble and sprinkle over the surface of the terrazzo topping while it is still sufficiently 
plastic to receive and retain chips and sufficiently cured to support the weight of 
workmen walking on it without indentation. Apply the shake of a rake of [*kg\40lb] of 
abrasive aggregate to [12 kg/sq.m|100 sq. ft.] of floor, of abrasive aggregate in two 
passes, the second pass being a right angles to the first. Mechanically float, lightly roll 
and trowel shake into topping.  

 
3.6.2 Apply masking tape around the edges of the slots to be filled. Mix grit in accordance with 

manufacturer’s written instructions and just prior to placing, wet the recess by brushing 
in the solution.  Work the mix into the slot and trim the surface slightly above the 
adjacent surface. Allow to set for 24 hours before removing tape.  
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3.6.3 Install non-slip inserts where detailed. Finish inset slightly above adjacent surface. Do 
not use stone infer than 80 grit.  

 
3.7 INSTALLATION – FLOOR DRAINS 
 
3.7.1 Wherever floor drains occur in the terrazzo floors, slope terrazzo towards drain so that 

water will not lie on the surface. 
 
3.7.2 Check levels before commencing work and do not proceed unless drain levels are 

acceptable.  
 
3.8 FINISHING 
 
3.8.1 Grinding  
 

.1 Flood the grinding area with water during grinding.  

.2 Do not grind floors or bases until they have developed sufficient strength to 
prevent chips from pulling out.  

.3 For first grinding, use a 24 to 60 grit carborundum stone; follow immediately with 
a second grinding using an 80 to 120 grit stone.  

.4 After each grinding, thoroughly wash the surface with water and clean residue 
from holes and recesses. Remove excess water with vacuum or squeegee.  

 
3.8.2 Grouting 
 

.1 After the second grinding, trowel patching grout onto the surface and work it into 
voids. Remove excess grout with trowel. Do no apply dry cement to wet terrazzo.  

.2 When patching grout begins to set, rub surface with burlap or excelsior pads to 
consolidate grout in voids and to remove excess.  

.3 Cover the entire surface with curing materials and allow to cure fully to protect 
surface from staining.  

.4 Finish surface with 120 grit or finisher stone and water generally, with 80 grit 
stone, when non-slip finish aggregate is used, not sooner than 3 days after grout 
was applied.  

 
3.8.3 Cleaning and Sealing 
 

.1 Thoroughly clean terrazzo after final grinding with a solution of the neutral 
cleaner to remove dust and fine material; than rinse.  

.2 When the surface is dry, apply the sealer according to the manufacturer’s 
recommendations.  

 
3.8.4 Terrazzo work shall be free of cracks, discolouration and other defects. 

 
 
 
 
END OF SECTION  
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1. PART 1 - GENERAL 
 
1.1 WORK INCLUDED 
 
1.1.1 Comply with Division 1, General Requirements and all documents referred to therein. 
 
1.1.2 Provide all labour, materials, products, equipment and services to complete the painting 

and finishing work required and/or indicated on the Drawings and specified herein. 
 
1.1.3 Provide surface preparation to receive painting and finishing specified under this Section 

of the work, in accordance with the the Master Painters Institute (MPI) Painting 
Specification Manual and as specified herein. 

 
1.1.4 Examine the Specifications and Drawings for the work of other Sections regarding the 

provisions for prime and finish coats.  Paint or finish all materials installed throughout the 
project which are required to be painted and which are left unfinished or unpainted by 
other Sections. 

 
1.1.5 The only exception to the requirements of the preceding paragraph is where the 

drawings, Specifications, or Schedules state positively and explicitly that a surface is not 
to be finished. 

 
1.1.6 For areas indicated as unfinished in the specifications, Finish Schedules, and Drawings, 

painting is not required, except for doors and frames, windows and frames, railings, steel 
stairs, insulation on mechanical equipment, pipes and fittings, and other items requiring 
protection including electrical panels.  

 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
1.2.1 Shop painting of structural, miscellaneous and ornamental metal. 
 
1.2.2 Shop coating of hollow metal doors and frames: Section 08 11 00. 
 
1.2.3 Colour code markings for identification of piping and ductwork: Division 15. 
 
1.3 REFERENCES 
 
1.3.1 ASTM D523-14 Standard Test Method for Specular Gloss. 
 
1.3.2 CAN/CGSB 1.213-2004 Etch Primer (Pretreatment Coating or Tie Coat) for 

Steel and Aluminum. 
 
1.3.3 CAN/CGSB 85.100-93 Painting. 
 
1.4 QUALITY ASSURANCE 
 
1.4.1 Arrange with the paint manufacturer's and Canadian Paint and Coatings Association 

(CPCA) representatives to visit the site prior to the commencement of the painting 
operation to discuss the painting and finishing procedures to be used and to analyse the 
surface conditions in order that alternative recommendations may be made to the 
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Consultant should adverse conditions exist. 
 
1.4.2 Arrange with the paint manufacturer and CPCA to visit the site at intervals during the 

surface preparation and painting operations to insure that the proper surface preparation 
has been completed, the specified paint products are being used, the proper number of 
coats are being applied and the agreed finishing procedures are being used, and that the 
paint manufacturer regularly submits written reports to the Consultant. 

1.5 QUALIFICATIONS 
 
1.5.1 Use only paint manufacturers and products as listed under the Approved Products 

section of the MPI Manual Architectural Painting Specification Manual. 
 
1.5.2 Applicator shall have a minimum of ten (10) years proven satisfactory experience and 

shall maintain a qualified crew of painters throughout the duration of the work, who shall 
be qualified to fully satisfy the requirements of this specification. Only qualified 
journeymen (and apprentices) shall be engaged in painting and decorating work who 
have Tradesman Qualification certificate of proficiency. 

 
1.6 SUBMITTALS 
 
1.6.1 Submit 2 samples of every colour, in the required number of coats on 8"x 8" pieces of 

hardboard.  Include specifications of materials, products and installation procedure used 
to obtain the finish.  Resubmit samples until colours have been approved by the 
Consultant. 

 
1.6.2 Colours shall match those specified in the Colour Schedule. 
 
1.6.3 Retain samples at job site until completion of the work. 
 
1.6.4 Two weeks after award of Contract submit to the Consultant a complete list of paint and 

finish materials to be used, showing the name of the manufacturer, the catalogue 
number, grade and quality of the materials proposed for use. 

 
1.6.5 Materials and products delivered to the work shall comply with the approved list. 
 
1.7 MOCK UP 
 
1.7.1 A sample installation area located in the building will be designated by the Consultant. 

 
1.7.2 Apply samples of finishes in the presence of the Consultant, Contractor and paint 

manufacturer.  Apply samples with the correct material, number of coats, colour, texture 
and degree of gloss required.  Refinish if required, until approval of the Consultant is 
obtained. 

 
1.7.3 Leave sample installation undisturbed until completion of the Work.  Approved sample 

installation shall serve as a standard for similar work throughout the Project.  Work which 
does not match the approved finishes shall be corrected and refinished at no expense to 
the Owner. 

 
1.8 PRODUCT DELIVERY, STORAGE AND HANDLING 
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1.8.1 Store materials in a single place.  Keep storage clean and tidy. 
 
1.8.2 Accept only paint and finishing materials and products delivered to the site in the 

manufacturer's unbroken, sealed containers, with manufacturer's label indicating type of 
paint, colour and instructions for reducing. 

 
1.8.3 Store packaged materials undamaged in their original wrappings or containers with 

manufacturer's labels and seals intact. 
 
1.8.4 Before commencement of work, remove electrical plates, surface hardware, canopies of 

lighting fixtures, and other escutcheons or appurtenances.  Reinstall items in satisfactory 
condition when painting is completed.  Do not clean hardware with solvents which will 
remove permanent lacquer finish. 

 
1.8.5 Use sufficient drop cloth and protective coverings for the full protection of floors and 

surfaces not to be painted. 
 
1.8.6 Protect materials and products from frost. 
 
1.9 ENVIRONMENTAL REQUIREMENTS 
 
1.9.1 Atmosphere at the area of work shall be dust free. 
 
1.9.2 Temperatures, humidity, and moisture content of surfaces shall conform to the following: 
 

.1 Temperatures; No painting shall be performed when temperatures on the surface, 

or the air in the vicinity of painting work are below 5C. The minimum 

temperatures allowed for latex paints shall be 7C. for interior work and 10C for 
exterior work, unless specifically approved by the Consultant. 

.2 Relative humidity shall not be higher than 85%. 

.3 Moisture of surfaces shall be tested by an electronic Moisture Meter. 

.4 Moisture content of wallboard shall not exceed 12%, of masonry, concrete or 
concrete block, 12% for solvent type paint. 

.5 Masonry surfaces shall be tested for alkalinity. 

.6 Maximum moisture content of wood; 15%. 
 
1.9.3 Masonry and concrete block must be installed at least 28 days prior to painting, with a 

moisture content not exceeding 12%, before painting commences. This is not to be 
construed as including a "wetting down" process for latex. 

 
1.9.4 Painting work shall not proceed unless a minimum of 15 candle power/sq ft lighting is 

provided on the surface to be painted.  
 
1.9.5 All areas where painting work is proceeding shall have adequate continuous ventilation 

and sufficient heating to maintain temperatures above 7C. for 24 hours before and after 
paint application. 

1.9.6 Take all necessary precautions to prevent fire hazard and spontaneous combustion. 
 
1.9.7 Where toxic materials, and both toxic and explosive solvents are used, take appropriate 
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precautions and prohibit smoking. 
 
1.10 INSPECTION AND WARRANTY 
 
1.10.1 General contractor shall carry out inspections in accordance with the Canadian Painting 

Contractors' Architectural Painting Specification Manual and provide compliance. 
 
1.10.2 Warrantee the work of this Section against faulty workmanship for a period of two (2) 

years from date of Substantial Completion. 
 
1.10.3 Warrantee shall be in a form acceptable to the Consultant. 
 
1.11 PROTECTION 
 
1.11.1 Adequately protect other surfaces from paint and damage and make good any damage 

caused by failure to provide suitable protection. 
 

1.11.2 Furnish sufficient drop cloths, shields and protective equipment to prevent spray or 
dropping from fouling surfaces not being painted and in particular, surfaces within 
storage and preparation area. 

 
1.11.3 Cotton waste, cloths and material which may constitute a fire hazard shall be placed in 

closed metal containers and removed daily from the site. 
 
1.11.4 Remove all electrical plates, surface hardware, fittings and fastenings, prior to painting 

operations. Carefully store, clean and replace these items on completion of work in each 
area. Do not use solvent that will remove the permanent lacquer to clean hardware. 

 

2. PART 2 - PRODUCTS 
 
2.1 MATERIALS 
 
2.1.1 Paint, varnish, stain, enamel, lacquer, fillers and other finishing materials shall  comply 

with or exceed CAN/CGSB 85.100 for Premium Grade Work, highest grade, top line 
quality products of the specified manufacturers, and be of a type and brand herein 
specified and listed under "Paint Product Recommendations" as covered in the CPCA 
Painting Manual, for the specific purposes 
 

2.1.2 Paints shall use a latex bonding agent. 
 
2.1.3 Paint materials such as linseed oil, shellac, turpentine, etc., and any of the above 

materials not specifically mentioned herein but required for first class work shall be the 
highest quality of an approved manufacturer. All coating materials shall be compatible. 

 
2.1.4 Paints, finishing and cleaning products shall be formulated with no petroleum based or 

other organic solvents (no V.O.C.'s) wherever possible. 
 

2.1.5 The approval of the manufacturer of the painting and finishing materials will be based on 
his agreement to provide the supervision service herein before specified.   
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2.1.6 The following manufacturers are acceptable: 
 

.1 Benjamin Moore Paints 

.2 ICI Paints (Canada) Inc. (The Glidden Company/CIL) 

.3 Pratt and Lambert Inc. 

.4 PPG Canada Inc. 

.5 Sherwin-Williams Company of Canada Limited 

.6 Sico Inc. 

.7 Para Paints 

.8 Color Your World. 
 
2.1.7 For Block Filler and Primers, equivalent of Benjamin Moore’s Flat (K571) and Primer 

(K609) respectively or equivalent products from above listed manufactures. 
 

2.1.8 The Consultant reserves the right to refuse any paint or finishing material if in his opinion 
it is not suitable or adequate for the use which it is proposed. 

 
2.1.9 Exterior paints: Factory tinted to scheduled colours. 
 
2.1.10 Interior galvanized metal primer: to comply with LEED VOC limit of 250g/L per Green 

Seal GC-03 Anti-Corrosive Paints.  
 

2.1.11 Etch primer: Complying with CAN/CGSB 1.213. 
 

2.2 MIXING 
 
2.2.1 Paints shall be ready-mixed unless otherwise specified, except that any coating in paste 

or powder form, or to be field-catalysed shall be field-mixed in accordance with directions 
of its manufacturer. Pigments shall be fully ground and shall maintain a soft paste 
consistency in the vehicle during storage that can and shall be dispersed readily and 
uniformly by paddle to a complete homogeneous mixture. 

 
2.2.2 Paint shall have good flowing and brushing properties and shall dry cure free of sags and 

runs etc. to yield the desired finish specified. 
 

3. PART 3 - EXECUTION 
 
3.1 INSPECTION 
 
3.1.1 Examine the work upon which the work of this Section depends prior to commencement 

of work.  If surfaces cannot be put in proper condition by customary cleaning, sanding 
and puttying, report any defects to the Consultant. 

 
3.1.2 Failure to report defects will constitute acceptance of surfaces.  Refinish the faulty work 

at no expense to the Owner. 
 
3.1.3 Test all surfaces by an approved moisture testing device for moisture content before 

commencing work.  Do not apply paint to substrates when the moisture content exceeds 
12%. 
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3.2 PREPARATION 
 
3.2.1 Refer to Canadian Painting Contractors' Architectural (CPCA) Painting Specification 

Manual for surface preparations. 
 
3.2.2 Clean floors, adjacent surfaces and surfaces to be painted before work is commenced. 
 
3.2.3 Cut out scratches, cracks and abrasions in wall surfaces and adjoining trim, as required, 

and fill with an approved non-shrink patching compound flush with adjoining surface.  
When dry, sand the patch smooth and seal before the application of the prime coat. 

 
3.2.4 Fill nail holes, screw holes and other similar defects after the first coat of paint has been 

applied.  The filler shall match the colour of the finish. 
 
3.2.5 Surfaces to be finished shall be clean, free from machine, tool, or sanding marks, dust, 

grease, soil or other extraneous matter which could be detrimental to an acceptable 
finish. 

 
3.2.6 Wood: Prepare in accordance with CAN/CGSB 85.100 Sand smooth, removing all tool 

marks, and dust clean.  Apply one coat of aluminum primer to all knots and sap streaks, 
on wood if to be painted or one coat of white shellac if to be stained and varnished.  Putty 
nail holes, cracks and defects only after the correct priming coat is dry.  Fine sanding and 
dusting to be carried out between coats. 

 
3.2.7 Gypsum board:  Inspect to ensure properly filled joints, sand smooth. Remove 

contamination.  
 

3.2.8 Concrete, Masonry:  Surfaces shall be clean, free from all contamination.  Scrape off all 
mortar nibs and cement spatter. Remove form oil by washing with Xylol.  Remove 
efflorescence by brushing or washing with a dilute solution of muriatic acid - 1 part 
commercial muriatic acid to 20 parts water by volume - followed by complete rinsing with 
clean water.  Remove mildew by the application of one part sodium hypochloride (Javex) 
to three parts water.  If dirt is also in evidence, add 1/2 lb. trisodium phosphate to 1 
gallon of the above solution.  Scrub surface well and follow with a thorough clean water 
rinse. 

 
3.2.9 Wash masonry surfaces which are to be painted with a solution consisting of 2.0 lb. of 

zinc sulphate to 1 gallon of water.  Rinse with clean water and allow to dry thoroughly.  
Remove mortar spots and sharp edges with a scraper and ensure that patching is done 
where required.   

 
3.2.10 Mildew removal: Scrub with solution of T.S.P. and bleach, rinse with clear water and 

allow surface to dry completely. 
 
3.3 APPLICATION - GENERAL 
 
3.3.1 Apply paint according to accepted trade method. 

 
3.3.2 Apply each coat at proper consistency. 
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3.3.3 Sand lightly between coats to provide anchor for successive coat. 
 
3.3.4 Do not apply finishes on surfaces that are not sufficiently dry. Each coat of finish shall by 

dry and hard before next coat is applied unless manufacturer's directions state otherwise. 
(Refer to polyurethane coatings). 

 
3.3.5 Tint filler to match wood when clear finishes are specified. Work filler well into grain and 

before it has set wipe excess from surface. 
 

3.3.6 On exterior work do not paint during temperatures under 5C, or immediately following 

rain, frost or dew. On interior work do not paint during temperatures under 5C, or on 
surfaces where condensation has formed or is likely to form (unless specifically 

formulated paints are used). Minimum temperatures allowed for latex paints shall be 7C 

for interior work and 10C for exterior work. 
 
3.4 FIELD QUALITY CONTROL 
 
3.4.1 Use pink litmus paper for testing surfaces for alkalinity. Where extreme alkali conditions 

occur, neutralize surface by washing. Wash shall consist of a 4% solution of Zinc 
Sulphate. Does not apply to surfaces to receive latex paints. 

 
3.5 APPLICATION - PRIMERS 
 
3.5.1 Apply one coat of primer to exposed ferrous metal surfaces including structural steel, 

mechanical and electrical equipment, piping, ducts and conduit that have not received a 
shop coat of primer. 

 
3.5.2 Touch up primed metal work after loose paint and scale have been removed. 
 
3.5.3 Thoroughly clean galvanized steel, including piping and ductwork of oil and grease with 

mineral spirits, treat with an approved chemical phosphoric metal etch and allow to dry, 
unless galvanized metal primer is to be used. 
 

3.5.4 Wash masonry surfaces which are to be painted, with a solution consisting of 2.0 lb. of 
zinc sulphate to 1 gal. of water. Rinse with clean water and allow to dry thoroughly. 
Remove mortar spots and sharp edges with a scraper and ensure that patching is done 
where required. Prime masonry block surfaces with primer/block filler to fill all pores 
including pin holes. 

 
3.5.5 Apply primer to piping having bituminous covering which is compatible with finish paint 

which will prevent bitumen bleeding through finish. 
 
3.5.6 Apply sealer and prime coat on walls to receive mirrors before installation of mirrors. 
 
3.5.7 When the primer-sealer coat is dry, touch up all visible suction spots before the first finish 

coat is applied and do not proceed with the work until all suction spots are sealed. 
 
3.5.8 Minimal cracks, holes and imperfections appearing after application of prime coat shall 

be filled, patched and smoothed to match adjoining surface by Section providing the 
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surface being pained. 
 
3.6 APPLICATION - FINISH COATS 
 
3.6.1 Mix materials thoroughly before application, apply evenly under adequate illumination 

and free from sags, runs, crawls and other defects.  Do cutting in neatly. 
 
3.6.2 Apply finish coats of the proper consistency as received from the container, and brush 

well showing a minimum of brush marks. 
 
3.6.3 Sand semi-gloss, medium and high gloss lightly between coats. 
 
3.6.4 Gloss terms shall have the following values when tested in accordance with ASTM D523 

"Test for Specular Gloss": 
 

.1 Gloss Term Gloss Value Pittsburgh 

.2 Flat 5 to 20 Less than 15 

.3 Eggshell 20 to 405 to 20 

.4 Lo-Lustre 15 to 25 

.5 Satin15 to 35 

.6 Semi-gloss 40 to 6030 to 65 

.7 Gloss, medium 60 to 80 over 65 

.8 Gloss, High 80 to 90 
 
3.6.5 Finish walls in eggshell, ceilings in flat and frames in semi-gloss, unless noted otherwise. 
 
3.6.6 Apply coats only when the previous coat of paint, varnish or enamel is perfectly dry.  

Each finish coat shall be a tint lighter than the following.  Only the last coat shall match 
the accepted samples. 

 
3.6.7 Finish tops, bottoms and edges of doors in the same manner as the remainder of the 

door. 
 
3.6.8 Finish the work uniformly as to sheen, gloss, colour and texture. 
 
3.6.9 Apply materials in accordance with the directions and instructions of the manufacturers 

of the various materials. Do not use adulterants. 
 
3.6.10 Finish closets and the interior of cabinets the same as adjoining surfaces of rooms, 

unless otherwise specified. Finish all other surfaces the same as the nearest or adjoining 
surfaces unless otherwise specified or directed by the Consultant. 

 
3.6.11 Spray painting may be used only with the approval of the Consultant. 
 
3.6.12 Repaint the entire plane of areas showing incomplete coverage.  Patching is prohibited. 
 
3.6.13 Paint surfaces and items visible through convector covers, grilles, heating cabinets, 

louvres and soffits with two coats black matte paint. 
 
3.6.14 Do not paint over fire rating labels on doors and frames and over identification labels on 
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mechanical and electrical equipment. 
 
3.6.15 Paint reveals the same colour as the surface in which it occurs, unless otherwise 

indicated. 
 
3.6.16 All interior metalwork which is exposed in the completed work, in rooms which are shown 

on the "Room Finish Schedules" to have a finish on the walls or ceiling shall receive two 
coats of interior paint over the prime coat.  Painting shall include without being limited to, 
all structural steel, mechanical and electrical equipment, ductwork, and piping. 

 
3.6.17 All interior metalwork in unfinished areas shall receive one coat of interior paint over the 

prime coat.  Painting shall include without being limited to structural steel, steel ladders, 
mechanical and electrical equipment, piping and ductwork. 

 
3.6.18 The following generally, will be painted in colour, texture and sheen to match adjacent 

surfaces: 
 

.1 Access doors 

.2 Registers 

.3 Radiators and covers 

.4 Prime coated butts 

.5 Prime painted door closers 

.6 Exposed piping. 
 
3.7 APPLICATION - EXISTING SURFACES 
 
3.7.1 Paint or repaint all existing surfaces of rooms where noted on the "Room Finish 

Schedule" including "new" work which has been incorporated into the existing work and 
existing work which has been damaged, altered, or otherwise disturbed during renovation 
operations. 

 
3.7.2 Repaint surfaces or rooms adjacent to rooms where alterations or renovations have been 

carried out and which have been damaged or otherwise disturbed by the alterations or 
renovations.  Where such damage occurs, repaint completely. 

 
3.7.3 Remove from existing surfaces to be coated all rust, scale, oil, grease, mildew, 

chemicals, and other foreign matter. 
 
3.7.4 If coatings on existing surfaces have failed so as to affect the proper performance or 

appearance of coatings to be applied, or if such coatings can be easily scraped off, 
remove them and prepare their substrates properly.  Dull hard or glossy surfaces by 
sanding, sandblasting, or by other abrasive methods prior to painting. 

3.7.5 Repaint surfaces entirely between changes of plane which have been incorporated into 
the existing work and existing work which has been damaged, altered, or otherwise 
disturbed during renovation operations.  Give existing surfaces two coats of paint or 
enamel over existing finish to match the previous finish. 

 
3.7.6 Paint existing mechanical and electrical items exposed to view in areas indicated. 
 
3.8 CLEANING 



PEEL District School Board    SECTION 09 90 00 

Alteration and Renovation PAINTING 

  

 

 

PROJECT 2190654 APRIL 2021 PAGE 09 90 00-10 

 
3.8.1 Promptly as the work proceeds and on completion of the work, remove all paint where 

spilled, splashed or spattered. During progress of the work keep premises free from 
unnecessary accumulation of tools, equipment, surplus materials and debris. At 
conclusion of the work leave premises neat and clean to the satisfaction of the 
Consultant, Paint Inspector and/or Owner. 

 
3.9 INTERIOR FINISHES 
3.9.1 Finish the various interior surfaces as follows, in addition to previously specified 

treatments, coatings or primers: 
 

Concrete Block  1 coat masonry block filler and primer 
2 coats eggshell latex 

 
Galvanized Steel  1 coat galvanized metal primer or pretreatment 

2 coats vinyl latex or epoxy of selected sheen 
 
Gypsum Drywall  1 coat primer-sealer 
 
Ceilings 2 coats flat vinyl-latex paint 

 
Walls 2 coats eggshell latex paint 
 
Steel, Miscellaneous 1 coat rust inhibiting primer 

2 coats alkyd enamel of selected sheen 
 
Shop Primed Steel 1 coat vinyl wash primer 

2 coats alkyd paint of selected sheen 
 
Piping, Conduit & Ductwork 1 coat metal primer 

1 coat fire retardant and mildew resistant paint of 
selected sheen 

 
Mechanical Equipment  2 coats gloss enamel 
 
High heat areas  2 coats heat resistant paint 
 
Insulation on pipes and ducts 1 coat fire retardant and latex sealer 

2 coats latex paint of selected sheen 
 
Metal Convectors & Heating Units 2 coats gloss enamel 

 
3.10 EXTERIOR FINISHES 

 
3.10.1 Finish the various exterior surfaces as follows: 
 

Galvanized Steel  1 coat rust inhibiting metal primer 
1 coats exterior epoxy or vinyl enamel of selected sheen 

 
Shop Primed 1 coat vinyl wash primer 
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Steel 2 coats alkyd paint of selected sheen 
 
Steel  1 coat rust inhibiting primer 

2 coats exterior alkyd enamel 
 
 

END OF SECTION 
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1. PART 1 - GENERAL 
 
1.1 WORK INCLUDED 
 
1.1.1 Comply with Division 1, General Requirements and documents referred to therein. 
 
1.1.2 Provide labour, materials, products, equipment and services to supply and install 

chalkboards, whiteboards and tackboards. 
 
1.1.3 Provide labour, materials, products, equipment and services to supply and install 

decorative plastic control panels, complete with aluminum trim. 
 

1.2 REFERENCES 
 

1.2.1 ANSI/NEMA LD 3-2005  High-Pressure Decorative Laminates. 
 
1.3 QUALIFICATIONS 

1.3.1 Engage an experienced installer who is an authorized representative of visual display 
board manufacturer for both installation and maintenance of the type of products 
required for this Project. 

 
1.4 SUBMITTALS 
 
1.4.1 Provide shop drawings as specified in Section 01 30 00, Submittals,  clearly indicating 

the material being supplied and showing all  connections, attachments, reinforcing, 
anchorage and location of  exposed fastenings. 

 
1.4.2 Provide necessary instructions where fastenings or anchors have to be built in by others. 

1.4.3 Product Data: Submit product data for each type of visual display board indicated. 

1.4.4 Samples for Initial Selection: Provide Manufacturer's colour charts showing the full range 
of colours and textures for initial selection of materials for the following: Chalkboards and 
Marker Boards: Actual sections of porcelain enamel finish for each type of chalkboard 
and marker board required. 

1.5 SITE CONDITIONS 

1.5.1 Verify field measurements before preparation of shop drawings and before fabrication to 
ensure proper fitting and as follows: 

 
.1 Coordinate fabrication schedule with construction progress to avoid delaying the 

Work; 
.2 Allow for trimming and fitting where taking field measurements before fabrication 

might delay the Work. 

1.5.2 Establish dimensions and proceed with fabricating visual display surfaces without field 
measurements where field measurements cannot be made without delaying the work, 
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coordinate wall construction to ensure actual dimensions correspond to established 
dimensions. 

1.6 WARRANTY 

1.6.1 Provide manufacturers written guarantee, signed and issued in the name of Owner, to 
replace the following items for defective material and workmanship for the time stated 
from date of Substantial Performance: 

 
.1 Framing, Panels and hardware: Failure of performance requirements specified in 

Contract Documents; 1 year. 
 
1.7 PROTECTION 
 
1.7.1 After installation, chalkboards and tackboards shall be suitably protected and handed 

over free of scratches and in first class condition. 
 

2. PART 2 - PRODUCTS 
 
2.1 MANUFACTURERS 

2.1.1 Subject to compliance with requirements, manufacturers offering products that may be 
incorporated into the Work include, but are not limited to, the following: 

 
.1 Architectural School Products Ltd. 
.2 Claridge Products and Equipment Inc. 
.3 C.P. Distributors Ltd. 
.4 Crestway Systems Ltd. 
.5 Egan Visual Inc. 
.6 Malem Architectural Specialties Ltd. 
.7 Shanahan's Ltd. 
.8 Moyer Vico Corporation 
.9 Clark Porcelain 

2.2 MATERIALS AND PRODUCTS 
 
2.2.1 Aluminum: Extruded Alcan 6063 alloy, T5 temper aluminum. 
 
2.2.2 Trim for chalkboards, whiteboards, control panels and tackboards shall be extruded 

aluminum, Classic 400 Series by Architectural School Products Ltd., Moyer Vico 
Corporation or Clarke Porcelain Company, having a clear anodized finish on all exposed 
surfaces.  

 
2.3 CHALKBOARDS  
 
2.3.1 Three-coat ceramic porcelain on 18 ga. enamelled steel. Porcelain in accordance with 

P.E.I. Standards. Core shall be 7/16" thick, exterior grade plywood. Backing, of zinc 
coated steel or aluminium sheet. Colour to be selected by Consultant from 
manufacturer's standard colour range. 
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2.3.2 Provide projecting type chalk tray at chalkboards and map rail with integral core insert. 
 
2.4 WHITEBOARDS 
 
2.4.1 Felt marker boards shall be Rite-On Wipe-Off, white porcelain enamel finish on 22 ga. 

steel bonded to 7/16", thick approved core and 0.018" thick steel back panel. 
Whiteboards shall be specially finished to permit use of dry marker pens. 

 
2.4.2 Whiteboards shall be provided with tray. 
 
2.5 TACKBOARDS  
2.5.1 Tackboards: prelaminated ½” total thickness;  1/4" thick, Composite Fine Cork available 

from Ontario Cork, ASP natural cork, on 1/4" particle board backing. 
 
2.5.2 Linoleum Faced Tackboards: Balanced, high pressure laminated, linoleum tackboards 

of 3 ply construction consisting of face sheet, core material, and backing. 
 

.1 Face Sheet: 6 mm thick resilient linoleum tackable surface composed of 
granulated cork, linseed oil, rosin binders and calendared onto a jute backing with 
a coloured facing. 
.1 Acceptable materials: Forbo Bulletin Board. 

2.5.3 Tackboards shall be free of joints in length x 4'-0" high, unless otherwise shown. 
 
2.6 CONTROL PANELS 
 
2.6.1 Control Panels: High pressure decorative laminate, thermally fused to 3/8" thick plywood 

backing.  
 
2.6.2 High pressure decorative laminate: Complying with ANSI/NEMA LD 3, VGL Grade. 
 
2.6.3 Refer to Drawings for sizes and provide openings to accommodate electrical equipment 

as shown.  
 
2.7 SLIDING UNITS 

2.7.1 Horizontal Sliding Display Board Panels: 
 

.1 Fabricate panels from manufacturer's standard components, with the exception 
that movable panels require a backing sheet; use any one of the following 
backing materials to the manufacturer’s standard: 
.1 0.38 mm thick, aluminum sheet backing. 
.2 0.127 mm thick, aluminum foil sheet backing. 
.3 0.45 mm thick, galvanized steel sheet backing. 

.2 Provide panels required that operate smoothly under manual activation without 
vibration or chatter using manufacturer's standard horizontal sliding hardware 
consisting of overhead extruded-aluminum track with nylon ball-bearing rollers 
and channel-shaped bottom guides. 
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2.8 FABRICATION 

2.8.1 Chalkboard, whiteboards, control panels and tackboards shall be complete with extruded 
clear anodized aluminum frames. 

2.8.2 Fabricate the work true to dimensions, square, plumb and level.  Accurately fit members 
with hairline joints.  Secure intersecting members with adequate fastenings. 

2.8.3 Shop fabricated display boards in one piece for lengths 3600 mm or less, for longer 
sections colour match adjacent pieces. 

2.8.4 Apply pre-finished trim in continuous horizontal and vertical lengths, cut and mitred at 
corners where indicated on the Drawings. 

2.8.5 Fabricate the finished work free from distortion and defects detrimental to appearance 
and performance. 

 
 

3. PART 3 - EXECUTION 
 
3.1 EXAMINATION 

3.1.1 Inspect Work and conditions affecting the Work of this Section. Proceed only after 
deficiencies, if any, have been corrected. 

3.1.2 Ensure that all anchors and setting or installing components provided by this Section for 
installation are properly located and installed. 

3.2 INSTALLATION 
 
3.2.1 Examine surfaces to receive the work of this Section and proceed only  if conditions are 

satisfactory. 
 

3.2.2 Verify all dimensions on the site before preparing drawings or proceeding with shop 
work.  Shop assemble and deliver to the project site in the largest practicable sections. 

 

3.2.3 Install the work true to dimensions, square, plumb and level.  Accurately secure joints 
and intersecting members with adequate fastening. 

 

3.2.4 Install the finished work free from distortion and defects detrimental to appearance and 
performance.  Provide all components required for  anchorage. 

3.3 CLEANING 

3.3.1 At completion and continuously as Work proceeds, remove all surplus materials, debris 
and scrap. 

3.3.2 At completion of Work, remove all protective surface covering film and wrappings. Clean 
all frames and hard surfaces using mild soap or other cleaning agent approved by 
manufacturer. 

 
 END OF SECTION  
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1. PART 1 - GENERAL 
 
1.1 WORK INCLUDED 
 
1.1.1 Comply with Division 1, General Requirements and all documents referred to therein. 

 
1.1.2 Provide all labour, materials, products, equipment and services to supply and install 

washroom accessories required as shown on the Drawings and as specified herein. 
 

1.2 REFERENCE STANDARDS 
 

1.2.1 ASTM A167-99(2009)  Standard Specification for Stainless and Heat-Resisting  
     Chromium-Nickel Steel Plate, Sheet, and Strip  
      (Withdrawn 2014). 
 

1.2.2 ASTM A653/A653M-15  Standard Specification for Steel Sheet, Zinc-Coated 
(Galvanized)     or Zinc-Iron Alloy-Coated (Galvannealed) by the 
Hot-Dip       Process. 
 

1.2.3 ASTM B117-11   Standard Practice for Operating Salt Spray (Fog) 
Apparatus. 
 

1.2.4 CAN/CGSB 12.5-M86  Mirrors, Silvered. 
 

1.2.5 CSA W55.3-08(R2013)  Certification of Companies for Resistance Welding 
of Steel and      Aluminum. 
 

1.3 SUBMITTALS 
 

1.3.1 Submit shop drawings, clearly indicating accessory materials, products and finishes and 
showing in large scale detail the construction, reinforcing, anchorage and location of 
exposed fastenings, where permitted. Submit a prototype of each accessory for review 
before delivery to the site. 
 

1.3.2 Submit necessary templates and instructions where recesses, openings, fastenings or 
anchors have to be built in by others. 
 

1.3.3 Submit three copies of list of accessories requiring supplies together with names and 
addresses of local distributors of the supplies. 
 

1.4 DELIVERY AND STORAGE 
 

1.4.1 Carefully wrap accessories ensuring protection during shipping and storage. 
 
1.4.2 Store accessories inside the building in location directed, and so that their identification is 

readily visible, and in the general order in which they will be required for installation. 
 
1.4.3 Adequately protect the structure and work of other Sections during delivery, storage, 

handling and execution of the work of the Section. 
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1.4.4 Provide tools, plant and other equipment required for the proper execution of the work of 
this Section. 

 
 

2. PART 2 - PRODUCTS  
 

2.1 ACCEPTABLE MANUFACTURERS 
 

2.1.1 The following manufacturers may be used for Base Bid: 
 
.1 Bobrick Washroom Equipment of Canada 
.2 American Standard 
.3 Comac Corporation Inc 
.4 Flexo Products Ltd 
.5 Saferail Products Inc. 
.6 Bobrick Washroom Equipment of Canada 
 

2.1.2 Manufacturer's standard products shall be modified to comply with these Specifications 
unless otherwise stated with bid submission for work of this Section. 
 

2.1.3 Washroom accessories shall be as specified in this Section, and shall be of one 
manufacturer except as otherwise specified or approved.  Washroom accessories of the 
same materials, construction and finishes, and similar in function, design and 
appearance to those specified of other manufacturers will be considered, in accordance 
with the requirements of the Contract Documents for proposing substitutions. 
 

2.2 MATERIALS 
 

2.2.1 Stainless steel:  ASTM A167 Type 304 or Type 316, of one type throughout. 
 

2.2.2 Galvanized steel sheet:  ASTM A653/A653M, commercial quality sheets, plain 
commercial galvanized or electro-galvanized. 
 

2.3 FABRICATION 
 

2.3.1 Fabricate accessories true, square, rigid, free from distortion and from defects 
detrimental to appearance and performance. 
 

2.3.2 Visible joints, where permitted, shall be straight, accurate, hairline butt joints. Corner 
joints shall be mitred. 
 

2.3.3 Assemble sheet metal accessories by welding in accordance with CSA W55.3.  Conceal 
welds, or grind smooth such as to be invisible in completed work. 
 

2.3.4 Except as otherwise specified, assemble fastenings, hardware fixings, and mounting or 
installation devices shall be concealed in the finished work. 
 

2.3.5 Provide fasteners for mounting accessories. Fasteners shall be of non-corrosive, 
expansion type metal, toggle type or other approved type of positive, mechanical anchor 
as required to suit the construction to which the accessory is to be mounted. Exposed 
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fasteners, where permitted, shall be finished to match adjacent accessory surface, and 
shall be countersunk.  Where accessories are mounted to sheet metal, provide 1/8" thick 
minimum full size metal back plate drilled and tapped to receive machine screws and 
finished to match the adjacent sheet metal surface. 
 

2.3.6 Unless otherwise specified, hinges shall be concealed stainless steel piano hinges and 
shall extend full length of hinged element.  Hinged elements shall have concealed, 
mechanically retained, rubber bumpers for silent closing, and shall close flush with faces 
of fronts or frames. 
 

2.3.7 Unless otherwise specified, portions of sheet metal accessory items which are visible in 
the completed work shall be stainless steel.  Changes in plane shall be formed or 
continuously welded and ground smooth. 
 

2.3.8 Sheet metal accessory parts concealed in the finished installation shall be electro 
galvanized sheet metal. 
 

2.3.9 Accessories for flange type mounting shall have forged brass, full flanges drilled and 
countersunk for three mounting fasteners.  Fix flanges to tubes using solid silver 
soldering. 
 

2.3.10 Accessory lettering shall be silk screened with durable paint to withstand wear, or shall 
be engraved.  Size, location and typeface of lettering shall selected by Consultant.  
Edges of letters shall be straight and sharp. 
 

2.3.11 Washroom and Custodial Accessories: 
 
.1 Surface Mounted: 

.1 Fabricate units with tight seams and joints, and exposed edges rolled. 

.2 Hang doors and access panels with continuous stainless steel hinge. 

.3 Provide concealed anchorage where possible. 
.2 Recessed Mounted: 

.1 Fabricate units of all welded construction, without mitred corners. 

.2 Hang doors and access panels with full length, stainless steel hinge. 

.3 Provide anchorage that is fully concealed when unit is closed. 
.3 Workmanship shall be best grade of modern shop practice known to recognized 
 manufacturers specializing in this work.  Joints and intersecting members shall be 
 accurately fitted, made in true planes with adequate fastening.  Wherever 
possible  fastenings shall be concealed. 
.4 Isolate where necessary to prevent electrolysis between dissimilar metal to metal 
or metal  to masonry or concrete contact. 
.5 Keys: Provide universal keys for internal access to accessories for servicing and 
re- supplying. Provide minimum of six (6) keys to Owner's representative. 
 

2.4 FINISHES 
 

2.4.1 Finish stainless steel to a standard No. 4 mechanical finish. Where possible, arrange 
sheet stainless steel so that the grain of the finish runs vertically in the finished 
installation. Where accessories consist of stainless steel and brass, finish all visible 
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surfaces to match a No. 4 stainless steel finish including etching, nickel strike, chromium 
plating and mechanical finishing. 
 

2.4.2 Finish metal surfaces for paint finish visible in the completed installation with a 
comprehensive pre-treatment including mechanical removal of imperfections, buffing, 
degreasing, non etch chemical cleaning and 2 baked on coats of thermo setting acrylic 
enamel.  Colour and gloss of enamel finish as designated by the Consultant. 
 

2.5 WASHROOM AND CUSTODIAL ACCESSORY SCHEDULE 
 

No. Description / Model 

CH Coat Hooks: Satin finished stainless steel, square profiled robe hook with 
concealed mounting, provide 1 for each washroom, located as directed by 
Consultant: 

  
 Frost              1150-B 

ND 
 
 

Feminine Napkin Dispenser: Surface mounted, equipped for two (2) coin 
operation, napkin and tampon dispenser, stainless steel construction, 
handicap accessible: 

 ASI   0464 
 Frost   608-3 

SND 
 

Sanitary Napkin Disposal Unit:  

  
             Flexo Products Ltd   Mounted Napkin Disposals – white 
R0166 

GB1 Grab Bar: Horizontal 1.214mm (0.048") thickness; 610mm (24") long x 
38mm (1-1/2") Ø, straight, stainless steel, slip resistant grip, concealed 
mounting, cap secured with vandal resistant set screws: 

  

 Bobrick  B-6206 Series 

GB.L 
 

L Shape Grab Bar: Side "L"-shape grab bar, 760mm (30") long x 760mm 
(30") high  38mm (1-1/2") dia., stainless steel, slip resistant grip, concealed 
mounting, cap secured with vandal resistant set screws: 

 Frost  1003 
             Bobrick              B-5898.99 

MR Mirror (Flat): Framed, size as shown on drawings, fixed installation, mounted 
1000mm (40") to bottom of frame. 610mm wide , 1000mm high and 6mm 
thick mirror (with 10 years warranty, heavy gauge galvanised steel back, 
stainless steel channel frame, tamperproof mounting : 

  

 Bobrick  B-290 

TPD Toilet Paper Dispenser 

  Frost Products Ltd             159 – Roll Toilet Tissue Dispenser 
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TPD1 Paper Towel Dispenser:  

 Frost Products Ltd         101 Universal Towel Dispenser   
 

MS Metal Shelf (Barrier-Free WC): 405mm(L) x 100mm(w), 18 Gauge, type304 
stainless steel, satin finish, 19mm return edge, hemmed front edge, 16-
gauge supporting brackets. 

SD 
 

Soap Dispenser:  
 GOJO Industries Inc   Purell FMX-20 Dispenser 

SC 
 

Shower Curtain:  Opaque, matte white vinyl, 0.2mm (.008") thick, containing 
antibacterial and flame retardant agents. Complete with grommets every 
150mm (6"), and hemmed top, bottom and sides. 
 ASI  1200-V 
 Bobrick  204-2 

SCH 
 

Shower Curtain Hook:  Fabricated of type 304 stainless steel alloy 18-8, 
solid formed wire 2.5mm (0.98") in diameter. Hook shall accommodate 
25mm to 32mm (1" to 1-1/4") diameter curtain rods. 
 ASI  1200-SHU 
 Bobrick  204-1 

SCR 
 

Shower Curtain Rod:  Extra-heavy duty rod, 32mm (1-1/4") diameter 
fabricated of alloy 18-8 stainless steel, type 304, 18 gauge. Flanges 
fabricated from 20 gauge stainless steel. Satin Finish. Length: As 
determined on the Drawings. 
 ASI  1204 
 Bobrick  B-6047 

C.SH Convenience shelf: 610mm long, 125mm wide, 18-gauge type 304 stainless 
steel, satin finish. 19mm return edge, hemmed front edge, 16-gauge 
supporting brackets. 
 ASI 0692-524 or 0694-24 
 Bobrick B-295 x 24 

TOW Towel bar: 610mm long 19mm diameter round bar, 13mm x 25mm shelf 
posts, 18-gauge type 304 stainless steel, satin finish.  Concealed mounting 
plate with set screw to secure towel bar brackets. 
 ASI 7355-24S 
 Bradley 9065 Satin Finish 

SD1 Soap dish: Drawn, one piece soap dish welded to support arm and flange, 
constructed of type 304 stainless steel, with two drain holes and concealed 
mounting to wall. Satin finish. 
 ASI 7320-S 
 Bobrick B-6807 
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SS Wall-mounted folding shower seat: Frame and mounting brackets 
constructed of type 304 stainless steel with self-locking mechanism. Bench 
top constructed of solid phenolic panel, with drainage slots. Bench to 
support up to 163 kg, 840mm wide and 560mm deep. 
 ASI 8206 
 Bobrick B-5181 

 

3. PART 3 – EXECUTION  
 

3.1 EXAMINATION 
 

3.1.1 Inspect surfaces over which the work of this Section is dependent for any irregularities 
detrimental to the application and performance of the work.  Notify Consultant in writing 
of all conditions which are at variance with those in the Contract Documents and/or 
detrimental to the proper and timely installation of the work of this Section.  The decision 
regarding corrective measures shall be obtained from the Consultant prior to proceeding 
with the affected work. 
 

3.1.2 Commencement of work of this Section implies acceptance of surfaces and conditions. 
 

3.2 INSTALLATION 
 

3.2.1 Securely fasten accessories, level and plumb in the locations shown on the Drawings, 
specified herein and as further directed by the Consultant on the site. 
 

3.2.2 Co-ordinate installation with Work of trades providing adjacent construction as required 
to achieve reveals or other edge conditions shown on Drawings. Install fully recessed 
frameless accessories so that their front face is flush with finished wall surface. 
 

3.2.3 Perform drilling of steel, masonry and concrete necessary to install work of this Section. 
 

3.2.4 Insulate accessory surfaces to prevent electrolytic action due to contact with masonry, 
concrete or dissimilar metal surfaces.  Use bituminous paint, building paper or other 
approved means. 
 

3.3 INSTALLATION – MIRRORS 
 

3.3.1 Do not install mirrors until back up wall has been thoroughly sealed and primed. 
 
3.3.2 Install hand dryers in accordance with manufacturer’s recommendations. 

 
3.4 ADJUSTMENT 

 
3.4.1 Upon completion of the work or when directed, remove all traces of protective coatings or 

paper. 
 
3.4.2 Test mechanisms, hinges, locks and latches and where necessary, adjust and lubricate 

and ensure accessories are in perfect working order. 
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3.4.3 Load accessories with initial charge of supplies and leave ready for use. 
 

3.5 CLEANING 
 

3.5.1 Clean and make good surfaces soiled or otherwise damaged in connection with the work 
of this Section. Pay the cost of replacing finishes or materials that cannot be satisfactorily 
cleaned. 
 

3.5.2 Upon completion of the Work, remove all debris, equipment and excess materials 
resulting from the work of this Section from the site. 
 
 

 END OF SECTION 
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PART 1. GENERAL 
 
1.1 WORK INCLUDED 
 
1.1.1 Comply with Division 1, General Requirements and all documents referred to therein. 
 
1.1.2 Provide all labour, materials, products, equipment and services to complete. 
 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
1.2.1 Electrical systems and components: Division 26 - Electrical  
 
1.3 SUBMITTALS 
 
1.3.1 Submit construction details, dimensions, anchoring and mounting requirements, material 

and finish descriptions, and electrical requirements. 
 
1.3.2 Submit three copies of and operation and maintenance manual at the completion of the 

work. 
 
1.3.3 Provide a copy of the manufacturer’s standard warranty for parts and labour. 
 
1.4 QUALITY ASSURANCE 
 
1.4.1 Product Certification: ETL listed in accordance with UL 507. National Sanitation 

Foundation (NSF) Protocol P335 "Hygienic Commercial Hand Dryers" compliant. 
 
1.5 HANDLING, DELIVERY AND STORAGE 
 
1.5.1 Deliver, store, and handle electric hand dryers in manufacturer's protective packaging. 
 
1.5.2 Store electric hand dryers off of ground, under cover, and in a dry location. Handle 

according to manufacturer's written recommendations to prevent damage, deterioration, 
or soiling. 

 
1.6 COORDINATION 
 
1.6.1 Coordinate locations of electric hand dryers with other work to prevent interference with 

clearances required for access, and for proper installation, adjustment, operation, 
cleaning, and servicing of electric hand dryers. 

 
1.7 WARRANTY 
 
1.7.1 Manufacturer's Standard Warranty: Manufacturer's standard form in which manufacturer 

agrees to repair, restore, or replace defective electric hand dryer components and labor 
within specified warranty period. Warranty Period: One (1) year limited for labor and five 
(5) years for parts. 
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PART 2. - PRODUCTS 
 
2.1 MANUFACTURERS 
 
2.1.1 Basis-of-Design Product: The design for electric hand dryers is based on:  
 Smart Dry – touch free – World Dryer (Color shall be selected from the full color range). 
 
 

PART 3. - EXECUTION 
 

 
3.1 EXAMINATION 
 
3.1.1 Verify availability and characteristics of electrical power. Drill minimum two (2) inch 

diameter holes for electrical service entrance through backplate. 
 
3.1.2 Do not begin installation until substrates are complete and ready for installation of electric 

hand dryers. 
 
3.2 INSTALLATION 
 
3.2.1 Locate and install mounting bracket in accordance with manufacturer’s written 

instructions. Use minimum 0.25-inch anchors to mount bracket. Mount electric hand 
dryer at height above finished floor recommended by manufacturer. 

 
3.2.2 Install electric hand dryer in accordance with manufacturer’s written instructions, using 

fasteners appropriate to substrate indicated and recommended by manufacturer. Install 
electric hand dryers level, plumb, and firmly anchored in locations and at heights 
indicated. 

 
3.3 CLEANING AND PROTECTION 
 
3.3.1 Adjust electric hand dryers for smooth operation. Replace damaged or defective 

components. 
 
3.3.2 Remove protective coverings from finished surfaces. 
 
3.3.3 Clean exposed surfaces using materials and methods recommended by manufacturer. 
 

 
 
END OF SECTION 
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1. PART 1 - GENERAL 

1.1 WORK INCLUDED 

1.1.1 Comply with Division 1, General Requirements and all documents referred to therein. 

1.1.2 Provide all labour, materials, equipment and services to supply and install manufactured 
specialties as shown on the Drawings and as specific herein. 

1.2 REFERENCES 

1.2.1 CSA W47.1-09(2014) Certification of Companies for Fusion Welding of Steel. 

1.2.2 CSA W47.2-11 Certification of Companies for Fusion Welding of 
Aluminum, Includes Update No. 1 (2011), Update No. 2 (2012). 

1.2.3 CSA W59-13 Welded Steel Construction (Metal Arc Welding), Includes 
Update No. 1 (2014), Update No. 3 (2015), Update No. 4 (2015). 

1.3 SUBMITTALS 

1.3.1 Submit shop drawings clearly indicating dimensions, the material being supplied and all 
connections, attachments, reinforcing, anchorage, hardware and location of exposed 
fastenings. 

1.3.2 Maintenance data:  Three copies of instructions covering cleaning, replacement and 
other relevant maintenance data. 

1.3.3 Submit necessary templates and instructions where supports or anchors have to be built 
in by others. 

2. PART 2 - PRODUCTS 

2.1 FABRICATION - GENERAL 

2.1.1 Fabricate work true to dimensions and square.  Finished work shall be free from 
distortion and defects detrimental to appearance and performance. 

2.1.2 Welding shall comply with CSA W59, and be done by a fabricator fully approved by the 
Canadian Welding Bureau under the requirements of CSA W47.1, and CSA W47.2, as 
applicable.  File or grind exposed welds smooth and flush.  Do not leave grinding marks. 

2.2 ACCESS DOORS 

2.2.1 Provide for installation under Sections 04 20 00 and 09 25 00 access doors as located 
on the Mechanical Drawings. 
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2.2.2 Access doors shall be 2.5mm (12 ga.) prime coat painted steel, flush access door with 
heavy frame and anchors, heavy duty rust resistant concealed hinges, positive locking 
screwdriver lock; mounting and finishing provisions to suit the construction in which it is 
installed. Basis of Design Product: UF-5000 Ceiling and Wall Access Doors by Acudor 
Products Limited, or other approved manufacture. 

2.2.3 Recessed access doors: 1.6MM (16 ga.) steel door recess 10mm (5/8”) to accommodate 
gypsum board, in 2.5mm (12 ga.) steel frame. Basis of Design Product: DW-5015 
Access Doors by Acudor Products Limited, or other approved manufacture. 

2.2.4 Access doors in fire rated construction shall be U.L.C. listed, rated, and labelled to 
maintain the fire separation of the construction. 

2.3 CORNER GUARDS 

2.3.1 Provide C/S Acrovyn flush mounted corner guards, model SFS-20 as manufactured by 
Construction Specialties Inc., or other approved manufacture. 

2.3.2 Acrovyn cover shall be high-impact vinyl acrylic with matte finish pebblette finish. Colour 
as selected by Consultant from manufacturer’s standard colours. Colours shall be 
integral through the depth of the material. 

2.3.3 Cover shall have a minimal wall thickness of 2mm (.078”), and shall securely snap over 
retainer. 

2.4 CLOTHES HOOKS 

2.4.1 Supply and install vandal-resistant clothes hooks in Barrier Free Washroom and 
elsewhere as shown. 

2.4.2 Hooks shall be epoxy coated 18 ga. stainless steel. GSH 343 coat hook shall only 
support weight of coat or jacket, heavier objects shall slip off. Coat hook shall not support 
loads in excess of 11 kilograms (25 lbs), 2 hooks per section. 

2.4.3 Coat hooks shall be as supplied by Architectural School Products Ltd., or other approved 
manufacturer. 

2.5 METAL BRACKETS 

2.5.1 Supply and install metal brackets as indicated in millwork drawing. 

2.5.2 Powder coated 25 mm (1") OD x 12 mm (.049") wall thickness steel tubes, in length to 
match rack, with form fitting black plastic caps. 

.1 Shelf consisting of four 19 mm (3/4") OD square (18 ga.) powder coated heavy 
duty cast tubes and protected with form fitting black plastic end caps. 
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.2 Two-piece heavy-duty cast brackets, with integral backplates that provide positive 
grip fastening. All screw fastenings shall colour match bracket finish. 

.3 Mounting shall be heavy duty dovetail, engineered for a slide fitting vertical 
adjustment of one full shelf and a length of 330 mm (13"). Spacing as appropriate 
for structural stability but not to exceed 1016 mm (40"). Coat hooks at the 
overhead shelves in changing rooms shall be placed at indicated in millwork 
drawing. 

.4 Finish, shelf tubes, brackets, and dovetails in high performance electrostatically 
applied powder coating, baked on to provide uniform, smooth protective finish. 
Colour as selected by Consultant from manufacturer’s standard colour range. 

2.5.3 Coat racks shall be of Model No.STL 1001 as supplied by Architectural School Products 
Ltd., or other approved manufacturer. 

3. PART 3 - EXECUTION 

3.1 INSTALLATION 

3.1.1 Securely fasten miscellaneous specialties, level and plumb in the locations shown on the 
drawings and as specified herein. 

3.1.2 Co-ordinate installation with work of trades providing adjacent construction as required. 

3.2 ADJUSTMENT 

3.2.1 Upon completion of the work or when directed, remove all traces of protective coatings or 
paper. 

3.2.2 Test operation, hinges, and latches and where necessary, adjust and lubricate and 
ensure that accessories are in perfect working order. 

 

END OF SECTION 
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 PART 1 - GENERAL 

 
1.1 GENERAL REQUIREMENTS: 

 
1.1.2 This section specifies, rough grading, fine grading & finish grading. 

 
1.1.3 All depths of materials indicated on the drawings and in these specifications refer to 

minimum required depth of materials, after compacting. 
 

1.2 REFERENCES 
 

1.2.2 OPSS 1010  Material Specification for Aggregates-base, Subbase, 
Select Subgrade, and Backfill Material. 

 
1.2.3 OPSS 1004  Material Specification for Aggregates-Miscellaneous. 
 
1.3 TESTS AND INSPECTIONS: 
 
1.3.2 Submit samples and/or materials required for testing, as specifically requested in 

specifications.  Submit in a timely fashion and in an organized and orderly manner as to 
not cause delay in the Work. Testing to be at the Contractors expense. 

 
1.4 PROTECTION: 

 
1.4.2 Protect site features required to remain undisturbed; man-made and natural. 
 
1.4.3 Protect existing trees to satisfaction of municipality. 
 
1.4.4 Protect buried services that are required to remain undisturbed. 
 

 PART 2 - PRODUCTS 
 
2.1 MATERIALS 
 
2.1.1 Designation OPSS refers to Ontario Provincial Standard Specifications. 
 
2.2.1 Granular A to OPSS 1010 & TS 1010 and TS 1010 
 
2.2.2 Sand to OPSS 1004 (may be referred to as Concrete Sand) unless specified to be 

Hutcheson Sand of which the contractor must follow manufacturers recommendations 
and CSA Z614 Table D.1 

 
2.2.3 Durolawn Base Recipe: 70% ¾”-1 ½” Crushed Clear Stone, 25% Clay Loam (consisting 

of: gravel <5%, sand 25-30%, silt 20-40%, clay 25-40%), 5% Organic Mater 
 
2.2.4 Limestone Screenings may not be washed and must consist of fines. 
 
2.2.5 Engineered Wood Fibre to conform to manufacturers installation procedures and CSA 

Z614 Table D.1 
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2.2.6 Shredded Cedar Mulch to be red or white cedar shredded in strands with no chips larger 
than 50mm 

2.2.7 Topsoil to be approx 50% sand with silt clay mixture between 30-40% and organic matter 
not exceeding 10% and may be subject to review by Consultant. 

 
2.2.8 Unshrinkable Fill to TS 13.10 
 
2.2.9 General fill material: clean, free from debris, organic matter, rocks larger than 75mm and 

other deleterious material. 
 
2.2.10 Other Materials not specifically described but required for complete and proper 

installation, shall be selected by the Contractor and may be subject to review by the 
Consultant. 

 

 PART 3 - EXECUTION 

 
3.1 ROUGH GRADING 
 
3.1.1 Strip topsoil over areas where grade changes are required and stockpile in approved 

location. Do not handle topsoil in wet or frozen conditions. 
 
3.1.2 Cut back areas to be lowered to the grades indicated on the drawings, allowing for 

placement of topsoil. 
 
3.1.3 Where existing grades are to be raised, scarify existing grade to minimum 75mm supply 

and place fill material approved by the consultant or identified in the drawing in 150mm 
lifts and compact each lift to 95% Standard Proctor Dry Density. 

 
3.1.4 Compact material to 90% Standard Proctor Dry Density under areas to be sodded or 
planted. 
 
3.2 FINE GRADING 
 
3.2.1 Perform all fine grading required to achieve finished elevations indicated on the 
drawings. 
 
3.2.2 Tolerance for fine grade next to finished grade of plus or minus 50mm. 
 
3.2.3 Regard all area’s that pool water. 
 
3.3 FINISH GRADING 
 
3.3.1 Applies to aggregate paths, sod and seed areas, sand and mulch. 
 
3.3.2 Ensure that finish grade slopes are met as indicated on the drawings. 
 
3.3.3 Grade so that water will drain away from walls and paved areas, to catch basins and 

other area’s as approved by Consultant. 
 
3.3.4 Grade to be gradual between finished spot elevations. 
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3.3.5 Topsoil: roll to compact topsoil to 90% Standard Proctor Dry Density. 
 
3.3.6 Engineered Wood Fibre to be installed as per manufacturers recommendations to a 

depth specified on the drawings, hand raked level and compacted. 
 
3.3.7 Shredded Cedar Mulch to be installed to a depth specified on the drawings.  Where 

shredded cedar mulch is being used as a walking/play surface the mulch must be 
compacted. 

 
3.3.8 Where soft surfaces meet hard surfaces the contractor must compact the soft surface 

level with the hard surface to prevent ankle rolling. 
 
 END OF SECTION 
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 Finishing Hardware Schedule 
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 Architect
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 Manufacturers & Finishes

 Manufacturers

Best
Camden
Gallery
GYRO-TECH
HES Innovations   (Pgs 34-35)

K.N. Crowder
MISC
Rixson Specialty Door Control
Sargent   (Pg 41)

Stanley
Von Duprin

 Finishes

600 - Primed for painting
626 - Satin chromium plated

over nickel
628 - Satin aluminum, clear

anodized
630 - Satin stainless steel
689 - Aluminum painted

US26D - Satin chromium plated
over nickel

US32D - Satin stainless steel
USP - Primed for painting
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 Openings Schedule

Opening
Number(s) Qty Location 1

To/
From Location 2

Nominal
Width

Nominal
Height

Door
ThicknessType Hand Label

Degree
of
Opening Hardware Group Remarks

A-00 1 EXTERIOR FROM NEW CUBBIES 990, 990 2084 45 Pair LHRA 90°,100° EXT PR,950 RM,MAIN, C/W BF ADO

A-01 1 CUBBIES FROM KINDERGARTEN 1000 2084 45 Single LHR 90° A-01

A-02 1 CUBBIES FROM KINDERGARTEN 1000 2084 45 Single RHR 90° VEST SGL OP ADO

A-02A 1 CORRIDOR FROM KINDERGARTEN 1100 2134 45 Single RHR 1 HR 100° CLASS ROOM -OP ADO

A-03 1 CUBBIES FROM KINDERGARTEN 1000 2084 45 Single RHR 90° A-01

A-04 1 KINDERGARTEN TO WR 1100 2134 45 Single LH 90° WR KINDER 700

A-05 1 KINDERGARTEN TO WR 1100 2134 45 Single LH 90° WR KINDER 700

A-06 1 KINDERGARTEN TO WR 1100 2134 45 Single RH 90° WR KINDER 700

MISC 1 MISC

TC-CLOSET 1 35 TEACHERS CLOSETS
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 Hardware Schedule

Heading #1  (Group: EXT PR,950 RM,MAIN, C/W BF)

Item #1 1 Pair of doors A-00, EXTERIOR FROM NEW CUBBIES 90°,100°
LHRA

990, 990 x 2084 x 45 - HM DR x HM FR

REM HARDWARE MULLION WITH ELECTRICAL QUICK DISCONNECT BY 08710

8 Standard Hinge Stanley NRP-FBB199 4 1/2" x 4 1/2" US32D US32D

1 Removable Mullion Sargent EL980 USP USP

1 Exit Device Stanley 3RO FL2101 x  x

1 Exit Device Stanley 3RO2103 x  x 630 x 630

1 Cylinder Best 1E72S2RP 626 626

1 Cylinder Best 1E7428(Std.)C4 RP 626 626

3 Cylinder Best Construction Core   1CA Brass

1 Cylinder Best Key Switch Cyl.  1E74  C4 626

3 Cylinder Best Permanent Core  1C7N1  GMK  3 Keys 626

1 Electric Strike HES 9600-630 630

2 Door Pull Gallery 1181-2 C32D US32D

1 Surface Closer Stanley CLD-4550-EDA x 689 x SN 689

1 Electronic Closer GYRO-TECH OPERATOR 8710 X DR WIDTH HEADER
628

628

2 Kick Plate Gallery GSH 80A    200  x  50MMLDW  C32D US32D

2 Overhead Door HolderRixson 1-436 689 630

2 Accessory Von Duprin (CAD) MULLION STABALIZER 154 600

2 Threshold K.N. Crowder CT-45 x 1219mm

2 Weatherstripping K.N. Crowder W-20S- 1219 CA CA

2 Weatherstripping K.N. Crowder W-24S- 1219 CA CA

4 Weatherstripping K.N. Crowder W-50S- 2150- CA CA

2 Miscellaneous Item MISC DOOR CONTACT BY SECURITY CONTRACTOR

2 Miscellaneous
Hardware

Camden Actuator CM-60/4

MTD IN VEST

1 Miscellaneous
Hardware

Camden CM-1190-7224

WALL MTD

1 Miscellaneous
Hardware

Camden CM-160/3 POS (MTD IN OP HEADER )

1 Miscellaneous
Hardware

Camden CX-TRX-2024 INSTALL IN OP HEADER
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1 Miscellaneous
Hardware

Camden DEDICATED PS CX-PS13V3 INSTALL IN OP
HEADER

2 Miscellaneous
Hardware

Camden Escutcheon CM-89S

1 Miscellaneous
Hardware

Camden RELAY CX-33

1 Miscellaneous
Hardware

MISC WIRING /RISER DIAGRAM BY HARDWARE
SUPPLIER

HARDWARE SUPPLIER SECTION 08710 TO SUPPLY AND INSTALL AUTO OPERATOR

ELECTRICAL CONTRACTOR TO PROVIDE 120 VOLT TO HEADER OF FRAME AND RUN
ALL LVW IN CONDUIT TO PUSH BUTTONS,ELECTRIC STRIKES KEYSWITCH, VIDEO
CAMERA & REMOTE RELEASE. GC TO PROVIDE 2 X 4 BACKBOXES FOR
PUSHBUTTONS.

MODE OF OPERATION
UNLOCKED POSITION: EXIT DEVICES ARE DOGGED DOWN VIA DOGGING FEATURE.
ACTUATOR BUTTON EITHER SIDE OPENS DOOR AUTOMATICALLY (WALL MTD.
KEYSWITCH LED IS GREEN)

SECURED POSITION:DOORS ARE UNDOGGRED AND LOCKED WALL MTD KEYSWITCH
CM 1210 SHUNTS POWER TO EXTERIOR ACTUATOR ONLY (LED IS RED) . INTERIOR
ACTUATOR IS ALWAYS ACTIVE.

EGRESS IS ALWAYS FREE 
3 POSITION KEYSWITCH TURNS UNIT ON/OFF/HOLDOPEN.

PREPARE DOOR AND FRAME FOR 4 HINGES
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Heading #2  (Group: A-01)

Item #2 1 Single door A-01, CUBBIES FROM KINDERGARTEN 90° LHR

Item #3 1 Single door A-03, CUBBIES FROM KINDERGARTEN 90° RHR

1000 x 2084 x 45 - HM DR x HM FR

8 Standard Hinge Stanley FBB168 4 1/2" x 4 1/2" US26D US26D

1 Exit Device Stanley 3RO2108 x V4908A x LHR x 630 x x 1000

1 Exit Device Stanley 3RO2108 x V4908A x RHR x 630 x x 1000

2 Cylinder Best 1E72S2RP 626 626

2 Cylinder Best Construction Core   1CA Brass

2 Cylinder Best Permanent Core  1C7N1  GMK  3 Keys 626

2 Surface Closer Stanley CLD-4551-EDA x 689 x SN 689

2 Kick Plate Gallery GSH 80A    200  x  50MMLDW  C32D US32D

2 Overhead Door HolderRixson 1-436 689 630
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Heading #3  (Group: VEST SGL OP)

Item #4 1 Single door A-02, CUBBIES FROM KINDERGARTEN 90° RHR

1000 x 2084 x 45 - HM DR x HM FR

4 Standard Hinge Stanley FBB168 4 1/2" x 4 1/2" US26D US26D

1 Exit Device Stanley 3RO2108 x V4908A x RHR x 630 x x 1000

1 Cylinder Best 1E72S2RP 626 626

1 Cylinder Best Construction Core   1CA Brass

1 Cylinder Best Permanent Core  1C7N1  GMK  3 Keys 626

1 Electric Strike HES 9600-630 630

1 Electronic Closer GYRO-TECH OPERATOR 8710 X DR WIDTH HEADER
628

628

1 Kick Plate Gallery GSH 80A    200  x  50MMLDW  C32D US32D

1 Overhead Door HolderRixson 1-436 689 630

1 Accessory HES 2005M3 MUST BE INSTALLED WITH ES

2 Miscellaneous
Hardware

Camden Actuator CM-60/4

1 Miscellaneous
Hardware

Camden CM-160/3 POS (MTD IN OP HEADER )

1 Miscellaneous
Hardware

Camden DEDICATED PS CX-PS13V3 INSTALL IN OP
HEADER

2 Miscellaneous
Hardware

Camden Escutcheon CM-89S

1 Miscellaneous
Hardware

MISC WIRING /RISER DIAGRAM BY HARDWARE
SUPPLIER

HARDWARE SUPPLIER SECTION O8710 TO SUPPLY AND INSTALL AUTO OPERATORS.

ELECTRICAL CONTRACTOR TO PROVIDE 120 VAC TO HEAD OF FRAME AND LOW
VOLTAGE WIRE TO PUSH BUTTON & ELECTRIC STRIKE LOCATIONS.
PB REQUIRE  2   X   4  BACK BOX BY ELECTRICAL CONTRACTOR
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Heading #4  (Group: CLASS ROOM -OP)

Item #5 1 Single door A-02A, CORRIDOR FROM KINDERGARTEN 100° RHR

1100 x 2134 x 45 - HM DR x HM FR - 1 HR

4 Standard Hinge Stanley FBB179 4 1/2" x 4" US26D US26D

1 Lockset Best 45H7R (Std.) 15 H 630 RHR 630

1 Cylinder Best 1E74(Std.)C265RP 626 626

1 Cylinder Best Construction Core   1CA Brass

1 Cylinder Best Permanent Core  1C7N1  GMK  3 Keys 626

1 Electric Strike HES 1006CS-630 630

1 Electronic Closer GYRO-TECH OPERATOR 8710 X DR WIDTH HEADER
628

628

1 Kick Plate Gallery GSH 80A    200  x  50MMLDW  C32D US32D

1 Overhead Door Stop Rixson 1-536 630 630

1 Accessory HES 2005M3 MUST BE INSTALLED WITH ES

2 Miscellaneous
Hardware

Camden Actuator CM-60/4

1 Miscellaneous
Hardware

Camden CM-160/3 POS (MTD IN OP HEADER )

2 Miscellaneous
Hardware

Camden Escutcheon CM-89S

1 Miscellaneous
Hardware

MISC WIRING /RISER DIAGRAM BY HARDWARE
SUPPLIER

HARDWARE SUPPLIER SECTION O8710 TO SUPPLY AND INSTALL AUTO OPERATORS.

ELECTRICAL CONTRACTOR TO PROVIDE 120 VAC TO HEAD OF FRAME AND LOW
VOLTAGE WIRE TO PUSH BUTTON & ELECTRIC STRIKE LOCATIONS.
PB REQUIRE  2   X   4  BACK BOX BY ELECTRICAL CONTRACTOR
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Heading #5  (Group: WR KINDER 700)

Item #6 1 Single door A-04, KINDERGARTEN TO WR 90° LH

Item #7 1 Single door A-05, KINDERGARTEN TO WR 90° LH

Item #8 1 Single door A-06, KINDERGARTEN TO WR 90° RH

1100 x 2134 x 45 - HM DR x HM FR

12 Standard Hinge Stanley FBB179 4 1/2" x 4" US26D US26D

2 Latchset Best 45H0N (L/C) 15 H 630 LH 630

1 Latchset Best 45H0N (L/C) 15 H 630 RH 630

6 Kick Plate Gallery GSH 80A  400   X   1060    C32D US32D

Mtd. both sides

3 Wall Door Stop Gallery GSH 240B C32D US32D

Heading #6  (Group: MISC)

Item #9 1 Elevation MISC

__ x __ x __ - HM DR x HM FR

1 Miscellaneous
Hardware

Camden CM-AF501SO-SGL GANG -INSTALL IN GEN
OFFICE.

1 Miscellaneous
Hardware

Camden CX-PS10UL INSTALL IM GEN OFFICE

ELECTRICAL CONTRACTOR TO RUN MIN 16GA LVW FROM BF WR A-05 TO GENERAL
OFFICE.
ELECTRICAL CONTRACTOR TO PROVIDE 120 VAC TO POWER SUPPLY INSTALLED IN
OFFICE AND LVW FROM PS TO OFFICE MTD ANNUNCIATOR.
ANNUNCIATOR IN OFFICE IS TO SIGNAL WHEN EMERGENCY BUTTON IN WR A-05 IS
DEPRESSED
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Heading #7  (Group: TEACHERS CLOSETS)

Item #10 1 Elevation TC-CLOSET

__ x __ x 35 - WD DR x WD FR

3 - 2 LEAF CLOSETS.

6 Lockset Best 7KC 3 (Std.) 7 R 16 D STK 626 626

6 Cylinder Best Construction Core   1CA Brass

6 Cylinder Best Permanent Core  1C7N1  GMK  3 Keys 626

DOORS MUST BE MIN 1 3/8" THICK.
BALANCE OF HARDWARE BY MILLWORK SUPPLIER.
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1.0 INTRODUCTION 
 
MTE Consultants Inc. (MTE) was retained by Peel District School Board (PDSB) to 
conduct a Designated Substance Audit for Brandon Gate Public School located at 3800 
Brandon Gate in Mississauga, Ontario.  
 
The purpose of the audit was to identify the presence of Designated Substances within 
the building(s) in accordance with Section 30 of the Occupational Health & Safety Act 
(OHSA), in advance of a Kindergarten Classroom renovation. This report meets the 
requirements of Section 30 of the OHSA and the requirements of Ontario Regulation (O. 
Reg.) 278/05. 
 
 
2.0 SCOPE OF WORK 
 
As requested by the Client, this assessment was limited to the following areas; 
Classroom 102, Classroom 103, Classroom 104, and Classroom 105. These areas are 
referred to in the following sections as the “Subject Areas”. 
 
The Scope of Work for this assessment was completed by MTE and included the 
following activities: 
 

• Review of existing or historical reports and documentation pertaining to 
Designated Substances within the building;  

• Visual inspection of all accessible areas within the building and all accessible 
exterior finishes and elements to identify the following suspect Designated 
Substances: 

o Asbestos; 
o Lead; 
o Mercury; 
o Silica; and 
o Polychlorinated Biphenyls limited to fluorescent light ballasts/sealants. 

• The following Designated Substances are not expected to be present due to the 
building use or in a form that is hazardous: Acrylonitrile, Arsenic, Benzene, Coke 
Oven Emissions, Ethylene Oxide, Isocyanates; and Vinyl Chloride; 

• Collection of bulk building material samples suspected to contain asbestos; 

• Collection of paint scrape samples suspected to contain lead;  

• Collection of sealant samples to determine Polychlorinated Biphenyl (PCB) 
content; 

• Submission of samples to an accredited and/or qualified laboratory; 

• Interpretation of laboratory results; and 

• Preparation of this report of findings and recommendations. 
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3.0 METHODOLOGY AND ASSESSMENT CRITERIA 
 
This audit was conducted by visual and laboratory identification methods for the 
assessment of materials outlined in Section 2.0 and their corresponding location, and 
use.  Materials that are determined to be asbestos-containing materials (ACM) are 
further classified by their friability and condition. The areas outlined in Section 2.0 were 
inspected limited to building components, materials and service connections.  
Notwithstanding that reasonable attempts were made to identify all Designated 
Substances, the possibility of concealed substances and material exists and may not 
become visible until substantial demolition has occurred and therefore are currently 
undocumented.  
  
All work was conducted in accordance with industry accepted methods and MTE 
Standard Operating Procedures and did not include the following: 
 

• Materials indicated in this report as ”Potential ACM Hidden or Not Assessed” or 
“Potentially Concealed Suspect ACM”; 

• Locations that may be hazardous to the surveyor (located at heights, electrical 
equipment, confined spaces); 

• Where invasive inspection could cause consequential damage to the property or 
impair the integrity of the equipment, such as roof system, sealants, exterior 
finishes, underground services or components of mechanical equipment; 

• Locations concealed by building finishes that require substantial demolition or 
removal for access or determination of quantities; 

• Non-permanent items or personal contents, furnishings; and 

• Settled dust or airborne agents unless otherwise stated.  
 
 

4.0 ASSESSMENT AND RESULTS 
 
An inspection of the building was conducted by MTE on April 30, 2019.  
 

The Site is a two-storey institutional building. The proposed renovation project is 
expected to disturb interior walls, millwork, exterior walls, plumbing, lighting, ceiling tiles, 
floor tiles, glazing and sealants. 
 

A summary of assessed building elements and the potential Designated Substance 
associated with them is provided below. Refer to Section 4.1 for a summary of findings.  
 

Assessed Building 
Element 

Material or Composition 
Potential Designated 
Substance  

Interior/Exterior 
Finishes 

Concrete, concrete block 
Silica 
Lead  

Brick veneer 
Silica 
Lead  

Silicon based sealants 
Sealants 

None 
Asbestos 
PCBs 
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Assessed Building 
Element 

Material or Composition 
Potential Designated 
Substance  

Mechanical Systems Fiberglass insulation covered with canvas None 

Electrical Systems 
Light ballasts PCBs 

Light tubes, bulbs Mercury 

Plumbing Systems Solder on copper pipe connections Lead 

Floor Finishes Vinyl floor tiles (and associated mastics) Asbestos 

Wall Finishes 

Drywall 
Asbestos 
Lead  

Concrete Block 
Silica 
Lead 

Ceiling Finishes 

2’ by 4’ small and large pinhole ceiling tiles  Asbestos 

2’ by 4’ short fissure random pinhole ceiling 
tiles 

None - manufacturing date 
stamp is 2018 

 
As part of this assignment MTE reviewed historical sampling from the HMIS database 
and dated January 29, 2007. Review of this data indicated the following Designated 
Substances have been confirmed or suspected present within the Subject Areas: 
 
Confirmed ACM:  
 

• Grey Caulking – Window lining within Classroom 102 (HMIS 21), and Classroom 
104 (HMIS 49). 

 
4.1 Findings and Analytical Results 
 
A summary of sampling locations and analytical results are included in Appendix A.  
Laboratory certificates of analysis are included in Appendix B.  
 
Asbestos 
 
Asbestos was used in building materials throughout the years with a peak usage in the 
1950s and 1960s.  While the manufacture of most ACM, was banned in the 1970s, 
buildings constructed in the 1980s have the potential for ACM as well. In 1986 
legislation limiting the use of asbestos in consumer products was introduced. 
 
A total of 15 bulk samples of suspect ACM were submitted for asbestos analysis with a 
total of 16 analyses being performed.  The difference between the number of samples 
submitted and the number of samples analysed can be a function of either the stop- 
positive method or the requirement of analyzing multiple layers, performed by the 
laboratory, from a single sample reported as additional samples or subsets of a sample.  
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Bulk samples were submitted for asbestos analysis to Paracel Laboratories Ltd. 
(Paracel), in Mississauga, Ontario.  Paracel is certified under the National Voluntary 
Laboratory Accreditation Program to perform asbestos analysis of bulk samples. 
Laboratory analysis was conducted in accordance with the United States Environmental 
Protection Agency (USEPA), Test Method EPA/600-R-93/116: Method for the 
Determination of Asbestos in Bulk Building Materials, June, 1993 by Polarized Light 
Microscopy (PLM) as prescribed by O. Reg. 278/05.   
 
A discussion of ACM identified at the time of the inspection, is provided below. All ACM 
was in good condition, unless otherwise noted.  
 
Non-Friable ACM: 
 

• Drywall joint compound. 
 
Potentially Concealed Suspect ACM: 
 

• Mastic on walls under corkboards and blackboards; and 

• Door core insulation - not inspected, requires dismantling of door. 
 
Inspection openings were made in block walls to verify the presence of loose-fill 
vermiculite insulation.  No vermiculite was observed present within the wall cavity.  
 
Lead 
 
Lead was historically used in mortar pigments, ceramic glazing; plumbing solder, 
electrical equipment and electronics solder, in pipe gaskets as packing in cast iron bell 
and spigot joints of sanitary drains, flexible plumbing connections, flashing panels, 
acoustical dampeners, phone cable casing and some architectural applications. In 
buildings constructed after 1990, these applications are no longer applicable outside of 
specialized uses (shielding for medical imaging etc.).  
 
Lead solder is suspected on copper pipe connections within wall cavities.  
 
A total of 2 paint scrape samples were collected from surfaces representing the majority 
of paint colours observed throughout the Subject Area.  
 
Samples were submitted for laboratory analysis by ASTM D3335-85A “Standard 
Method to Test for Low Concentrations of Lead in Paint by Atomic Absorption 
Spectrophotometry” following MOE Method E3470 Inductively Coupled Plasma Optical 
Emission Spectrometry to Paracel Laboratories Ltd., in Ottawa, Ontario.  Paracel is 
accredited by the Canadian Association of Laboratory Accreditation to perform bulk lead 
analysis of paint.  
 
Reported laboratory detections of lead ranged between <5 and 845 micrograms per 
gram (µg/g). 
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Mercury 
 
Mercury is typically used in building service applications such as fluorescent light tubes, 
compact fluorescent bulbs, metal halide (sodium halide) lamp bulbs, and neon lights as 
a vapour.  Mercury may exist in thermostats and pipe or mechanical equipment 
thermometers as a liquid.  Mercury is presumed to be present in the above materials. 
 
Mercury-containing fluorescent light tubes were present throughout the Subject Area. 

 
Silica 
 
Silica is present in rock, stone, soil, and sand.  Masonry products such as concrete 
block, brick, and mortar, as well as concrete and associated products contain silica.  
Due to its ubiquitous nature, silica was historically used in a wide variety of building 
materials and is still used today in new construction.   
 
The following building materials were identified and are presumed to contain silica: 
 

• Brick and mortar; and 

• Poured concrete, concrete block. 
 
Polychlorinated Biphenyls (PCB) 
 
Suspect PCB-containing light ballasts were identified in the Subject Area. 
 
No light ballasts were inspected as all live electrical equipment that could not be 
properly and safely de-energized was not assessed.  Light ballasts which were not 
accessed, will require additional investigation to determine their PCB content when 
removed from service.   
 
Two sealant samples were collected and submitted to Paracel for laboratory analysis 
under US EPA Method 8082A for PCBs. In Ontario, under Ontario Regulation 362 (O. 
Reg. 362), a PCB-containing solid is defined as any material or substance other than a 
PCB liquid that contains or is contaminated with PCBs at a concentration greater than 
50 µg/g by weight of PCBs.  
 
The samples reported no detection of any PCB’s above 50 µg/g; therefore, the samples 
are considered non PCB-containing. 
 
4.2 Conclusions and Recommendations 
 
A detailed summary of recommended actions is provided in Appendix A. 
 
In accordance with Section 30 of OHSA and Section 8 of O. Reg. 278/05 the owner 
must provide a copy of this report to all contractors doing work at the building. The 
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owner must also provide a copy of this report to all prospective contractors at the time of 
tendering any work at the building. 
 
Should any additional suspect Designated Substances be discovered during building 
renovation demolition, work in the vicinity should cease and the materials should not be 
disturbed until proper notification, testing and abatement instructions are provided.  All 
waste generated as a result of any and all work at the Site must be handled, transported 
and disposed of in accordance with Ontario Regulation 347 made under the 
Environmental Protection Act and local by-laws.  Based on the assessment findings and 
analytical results, the following abatement measures are presented. It should be noted 
that the recommended actions are the minimum required actions, as prescribed by the 
appropriate Acts, regulations, guidelines, standards, codes and general best practice 
measures.   
 
Asbestos 
 
ACMs were identified during the assessment. If these materials, including those 
deemed or suspected, will be disturbed, or will likely be disturbed, during building 
maintenance, renovations, construction, or demolition activities, they must be handled 
and disposed of in accordance with the procedures prescribed by O. Reg. 278/05.   
 
At the time of the audit, all ACM at the building was noted to be in good condition and 
no abatement action is required at this time. 
 
All asbestos work must be conducted by contractors who are trained and experienced in 
the type of asbestos operations required, and should be overseen by a qualified third 
party Health, Safety and Environmental professional.  In order to conduct Type 3 
asbestos operations, contractors must be certified as Asbestos Abatement Workers 
AAW (Trade code 253W) and Asbestos Abatement Supervisors AAS (Trade code 
253S) by The Ministry of Training, Colleges and Universities (Ministry of Advanced 
Education and Skills Development) as prescribed by Section 20 of O. Reg. 278/05. 
 
ACM that could be present in concealed locations may become apparent during 
construction, renovation, alteration, or maintenance activities.  If such activities are 
required or planned, invasive inspections of concealed locations for potential ACM must 
be performed prior to such activities.  Should any suspect ACM be discovered during 
the course of construction, renovation, alteration, or maintenance activities, work which 
disturbs the suspect ACM must cease immediately.  Suspect ACM must be treated as 
asbestos-containing or sampled and proven to not contain asbestos.  Any activities that 
require disturbance of ACM must be performed in accordance with Ontario Regulation 
278/05. Suspect or visually confirmed ACM must be deemed to be asbestos-containing 
and treated as if they contain a type of asbestos other than Chrysotile.  Alternatively 
they may be sampled prior to disturbance to assess the presence of ACM. 
 
There are no requirements under current legislation to remove ACM from a building 
simply because it is present.  However, O. Reg. 278/05 requires that an Asbestos 
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Management Program be implemented and maintained by the owner/employer where 
ACM is identified or suspected present.   
 
Lead 
 
Lead-containing solder on plumbing connections were suspected. As such special 
requirements for the management, handling and disposal of lead-containing materials 
by the owner, constructor, contractor, sub-contractors and workers apply. The 
abatement contractor should consult EACO’s Lead Guideline for Construction, 
Renovation, Maintenance or Repair (October 2014) for the procedures and methods 
required to remove and dispose of lead-containing materials. 
 
Low level lead-containing paint is present and the following general procedures are 
recommended as a precautionary measure as per EACO’s Lead Guideline:  
 

• General dust control; 

• The washing of hands and face at on-site facilities; 

• No smoking, eating, chewing gum or drinking in the work area; and 

• No removal of painted surfaces by means of abrasive blasting.  
 
Mercury 
 
Mercury-containing fluorescent light tubes were observed in fixtures. All mercury 
containing materials or sources should be removed, intact, prior to any work which may 
disturb or damage them and cause worker exposure to mercury liquid and/or vapour.  
 
On-site crushing of mercury-containing materials should not occur.  Care should be 
taken to ensure safe storage of the above until recycling or disposal can be coordinated.  
Under current legislation, mercury waste requires handling and disposal in accordance 
with Ontario Regulation 490/09 of the OHSA and Ontario Regulation 347 of the 
Environmental Protection Act.  
 
Silica 
 
Silica is known to be present; therefore special requirements for management and 
handing are required. The contractor should also consult MOL Occupational Health and 
Safety Branch’s Guideline: Silica on Construction Projects (April 2011) for the 
procedures and methods required to remove and dispose of silica-containing materials. 
 
PCBs 
 
Suspect PCB-containing fluorescent light ballasts were identified but could not be 
conclusively classified as PCB-containing or non-PCB-containing.   
 
It is the responsibility of the owner to inspect, or ensure the inspection of all light 
ballasts as they are removed from service to make certain they are properly classified 
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as PCB-containing or non-PCB containing. Fixtures will require dismantling to access 
date stamps (located on the back of the ballast) in order to be correctly classified in 
accordance with Environment Canada’s document “Identification of Lamp Ballasts 
Containing PCBs, Report EPS 2/CC/2 (revised), August 1991”.  
 
Statutory Orders and Regulations (SOR)/2008-273, the PCB Regulations, made under 
the Canadian Environmental Protection Act, permits continued use of in-service PCB-
containing light ballasts until the end of service life or until December 31, 2025. 
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5.0 LIMITATIONS 
 
Services performed by MTE Consultants Inc. (MTE) were conducted in a manner 
consistent with the level of care and skill ordinarily exercised by members of the 
Environmental Engineering & Consulting profession.  No other representation 
expressed or implied as to the accuracy of the information, conclusions or 
recommendations is included or intended in this report. 
 
This report was completed for the sole use of MTE and the Client.  It was completed in 
accordance with the approved Scope of Work referred to in Section 2.0.  As such, this 
report may not deal with all issues potentially applicable to the site and may omit issues 
that are or may be of interest to the reader.  MTE makes no representation that the 
present report has dealt with all-important environmental features, except as provided in 
the Scope of Work.  All findings and conclusions presented in this report are based on 
site conditions, as they existed during the time period of the investigation.  This report is 
not intended to be exhaustive in scope or to imply a risk-free facility. 
 
Any use which a third party makes of this report, or any reliance on, or decisions to be 
made based upon it, are the responsibility of such third parties.  MTE accepts no 
responsibility for liabilities incurred by or damages, if any, suffered by any third party as 
a result of decisions made or actions taken, based upon this report.  Others with interest 
in the site should undertake their own investigations and studies to determine how or if 
the condition affects them or their plans. 
 
It should be recognized that the passage of time might affect the views, conclusions and 
recommendations (if any) provided in this report because environmental conditions of a 
property can change. Should additional or new information become available, MTE 
recommends that it be brought to our attention in order that we may re-assess the 
contents of this report. 
 
All of which is respectfully submitted, 
 
MTE CONSULTANTS INC. 

 
Michael VanRuyven, B.E.S., C.E.T. 
Project Manager – Indoor Environments 
mvanruyven@mte85.com 

 
Gavin Oakes, B.Sc., C.E.T., CIH 
Project Manager 
goakes@mte85.com 

 
MJV:amc 

mailto:mvanruyven@mte85.com
mailto:goakes@mte85.com
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TABLES 
  



S01A Classroom 104 Drywall Joint Compound 2% Yes

S01B Classroom 104 Drywall Joint Compound NA Yes

S01C Classroom 104 Drywall Joint Compound NA Yes

12"x12" VFT - White with Grey Fleck ND No

Mastic ND No

12"x12" VFT - White with Grey Fleck ND No

Mastic ND No

12"x12" VFT - White with Grey Fleck ND No

Mastic ND No

S03A Classroom 102 2'x4' Ceiing Tile - Large and Small Pinhole Pattern ND No

S03B Classroom 102 2'x4' Ceiing Tile - Large and Small Pinhole Pattern ND No

S03C Classroom 102 2'x4' Ceiing Tile - Large and Small Pinhole Pattern ND No

S04A Classroom 104 Grey Window Sealant ND No

S04B Classroom 102 Grey Window Sealant ND No

S04C Classroom 102 Grey Window Sealant ND No

S05A Exterior Grey Window Sealant ND No

S05B Exterior Grey Window Sealant ND No

S05C Exterior Grey Window Sealant ND No

A bulk material sample containing 0.5% or more asbestos therefore establishes that material as asbestos-containing. In accordance with Table 1 of O. Reg. 278/05, a minimum number 
of samples for the material to be classified as non asbestos. A homogeneous material is defined by O. Reg. 278/05 “as material that is uniform in colour and texture”.  Homogeneous 
samples are identified by an alphabetical suffix to sample names to represent multiple samples of a homogeneous material. When a homogeneous material is analysed it is determined 
to be asbestos-containing upon the first positive detection of asbestos equal to or greater than 0.5%.  Subsequent samples of the same material are therefore not analysed.  Some bulk 
samples are comprised of multiple layers and as such will require multiple analysis.  In such cases each layer is isolated at the laboratory and analysed individually to determine asbestos
content.  As a result the laboratory may report additional samples beyond the submitted number of samples or include multiple analyses as subsets within a sample.

NA: Not Analyzed due to stop positive method  ND: No asbestos fibres detected above the laboratory minimum detection limit             

Is Material 
ACM

TABLE 4.1: BULK ASBESTOS SAMPLE SUMMARY TABLE 

Sample # Material Description Asbestos Results (Type %)Location

S02A

S02B

S02C

Classroom 105

Classroom 105

Classroom 105

App A - Sample Summary Table - Brandon Gate PS



LP1 Classroom 102 Concrete Block Beige 845 Low-Level Lead Containing
LP2 Classroom 104 Door Frames Grey <5 Low-Level Lead Containing

Colour

"<": The samples analysed reported concentrations of lead to be less than 1000 ug/g and are therefore classified as low level lead-containing. However, no lead concentrations were reported above the 
sample specific laboratory detection limit.
As outlined in EACO’s Lead Guideline for Construction, Renovation, Maintenance or Repair (October 2014), for the purpose of classifying surface coatings and mortars by laboratory analysis, any material 
containing lead at a concentration:

• Greater than 0.5% by weight (5,000 μg/g, mg/kg, ppm) is considered lead-based;  
• Between 0.1 % and 0.5% by weight (1,000 to 5,000 μg/g, mg/kg, ppm) is considered lead-containing; or
• Less than 0.1% (1,000 μg/g, mg/kg, ppm) is considered low level lead-containing.

TABLE 4.2: LEAD IN PAINT SAMPLE SUMMARY TABLE 

Sample # Location Substrate
Lead Content 

(ug/g)
Classification

App A - Sample Summary Table - Brandon Gate PS



PCB1 Classroom 102 Grey Window Sealant <4.0 Non PCB-Containing 
PCB2 Exterior Grey Window Sealant <4.0 Non PCB-Containing 

As outlined in the Statutory Orders and Regulations (SOR)/2008-273, the PCB Regulations, made under the Canadian Environmental Protection Act, 
1999, any material containing PCB at a concentration:
• Greater than 50 μg/g is considered PCB-Containing

TABLE 4.3: BULK PCB SAMPLE SUMMARY TABLE 

Sample # Location Material Description
PCB Content 

(ug/g)
Classification

App A - Sample Summary Table - Brandon Gate PS



Asbestos
Non-Friable

Classroom 104 Drywall Joint Compound on Pipe 
Chase near Exterior Wall 20ft² In place management  in 

accordance with O. Reg. 278/05

Removal in accordance with O. Reg. 278/05         
< 1m2 as a Type 1 Operation and for > 1m2 as a Type 2 Operation - Hand tools only 

in conjunction with dust suppression

Potentially 
Concealed
Asbestos

Doors Throughout 
Building Door Core Insulation              - - In place management  in 

accordance with O. Reg. 278/05

Invasive inspection prior to maintenance/renovations/construction/demolition 
activities, if present and sampling confirms as ACM, removal in accordance with O. 

Reg. 278/05

Potentially 
Concealed
Asbestos

Behind Cork Boards and 
Black Boards Adhesive Mastic - - In place management  in 

accordance with O. Reg. 278/05

Invasive inspection prior to maintenance/renovations/construction/demolition 
activities, if present and sampling confirms as ACM, removal in accordance with O. 

Reg. 278/05

Classroom 102 Beige on Concrete Block -

Classroom 104 Maroon on Door -

Potentially 
Concealed Lead

Concealed on  Plumbing 
Connections Lead Solder on Copper Pipe - - None

Invasive inspection prior to renovation or demolition activities. If confirmed present, 
removal in accordance with EACO’s Lead Guideline as a:

Class 1 Operation

Mercury
Throughout Interior of 

Building in Light Fixtures 
Fluorescent Light Tubes in Light 

Fixtures - - None Intact removal and storage with no on-site crushing and disposal of materials to a 
licensed facility

Silica
Throughout Interior and 

Exterior of Building

Brick and Mortar, Poured 
Concrete, Concrete Block, Fill 

and Hardscaping
- - None During renovation, demolition activities, manage worker exposure in accordance with 

the Ministry of Labour  Guideline Silica on Construction Projects

Potential 
PCBs

Light Fixtures Throughout Fluorescent Light Ballasts in 
Light Fixtures - -

SOR/2008-273, the PCB 
Regulations, permits continued 

use of in-service PCB-containing 
light ballasts until the end of 

service life or until December 31, 
2025

Assess Each Ballast Upon Removal From Service Appropriate storage and disposal 
of any PCB-containing ballasts in accordance with SOR/2008-273

Table 4.4 - Summary of Designated Substances and Recommended Actions

Brandon Gate Public School

Notes:
1) A copy of this report should be provided to all prospective contractors prior to tender or quotation, in accordance with Section 30 of the Occupational Health and Safety Act.
2) Recommended actions are the minimum required actions, as prescribed by the appropriate Acts, regulations, guidelines, standards, codes and general best practice measures.  Prior to demolition, the Contractor may choose to alter the approach and combine or break out sections of work.  This is 
acceptable provided that the appropriate Acts, regulations, guidelines, standards and codes are followed and afford protection for the health and safety of workers, occupants and the public that is at least equal to the protection that would be provided by complying with the minimum requirements.
3) All waste generated is subject to characterization and disposal in accordance with Ontario Regulation 347.

Low Level Lead-
Containing Paint

None

General hygiene procedures during renovation activities:
General dust control, Washing of hands and face at on-site facilities,              

No smoking, eating, chewing gum or drinking in the work area,                   
No abrasive blasting

Material

-

Location Material Description
Management Requirements If 

No Impacts to Material 
Recommended Actions If Material Will Be Or Likely Be Impacted By 

Maintenance, Renovation, Construction or Demolition Activities
Approximate 

Quantity
Photograph

App A - Findings Summary Table - Brandon Gate PS
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LABORATORY CERTIFICATES 
OF ANALYSIS 



15 - 6800 Kitimat Rd 
Mississauga, ON, L5N 5M1 

1-800-749-1947 
www.paracellabs.com 

MTE Consultants Inc. (Burlington) 

1016 Sutton Drive, Unit A 
Burlington, ON L7L 6B8 

Certificate of Analysis 

Attn: Mike VanRuyven 

Order Date: 2-May-2019  
    Report Date: 6-May-2019  

Client PO:   

This Certificate of Analysis contains analytical data applicable to the following samples as submitted: 

Custody:      
 Order #: 1918426 

Project: Brandon Gate Kindergarten DSA 

Client ID Paracel ID 

S01A 1918426-01 
S01B 1918426-02 
S01C 1918426-03 
S02A 1918426-04 
S02A 1918426-05 
S02B 1918426-06 
S02B 1918426-07 
S02C 1918426-08 
S02C 1918426-09 
S03A 1918426-10 
S03B 1918426-11 
S03C 1918426-12 
S04A 1918426-13 
S04B 1918426-14 
S04C 1918426-15 
S05A 1918426-16 
S05B 1918426-17 
S05C 1918426-18 

Approved By: 

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for this work, 

and that our employees or agents shall not under any circumstances be liable to you in connection with this work. 

Page 1 of 4 

Senior Analyst 

Emma Diaz 



 Order #: 1918426 

Project Description: Brandon Gate Kindergarten DSA 

Certificate of Analysis 
Client: 

Report Date: 06-May-2019 
Order Date: 2-May-2019  

Client PO:   
MTE Consultants Inc. (Burlington) 

Asbestos, PLM Visual Estimation     **MDL - 0.5%** 

Paracel ID Material Identification Sample Date % Content Colour Description Asbestos Detected 
Client ID: S01A 30-Apr-19 Beige Drywall Joint Compound Yes 1918426-01 

2 Chrysotile 

98 Non-Fibers 

Client ID: S01B 30-Apr-19 1918426-02 

not analyzed 

Client ID: S01C 30-Apr-19 1918426-03 

not analyzed 

Client ID: S02A 30-Apr-19 White Vinyl Floor Tile No 1918426-04 

100 Non-Fibers 

Client ID: S02A 30-Apr-19 Black/Yellow Mastic No 1918426-05 
[Z-01] 

100 Non-Fibers 

Client ID: S02B 30-Apr-19 White Vinyl Floor Tile No 1918426-06 

100 Non-Fibers 

Client ID: S02B 30-Apr-19 Black/Yellow Mastic No 1918426-07 
[Z-01] 

100 Non-Fibers 

Client ID: S02C 30-Apr-19 White Vinyl Floor Tile No 1918426-08 

100 Non-Fibers 

Client ID: S02C 30-Apr-19 Black/Yellow Mastic No 1918426-09 
[Z-01] 

100 Non-Fibers 

Client ID: S03A 30-Apr-19 Beige Ceiling Tile No 1918426-10 

40 Cellulose 

30 MMVF 

30 Non-Fibers 
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 Order #: 1918426 

Project Description: Brandon Gate Kindergarten DSA 

Certificate of Analysis 
Client: 

Report Date: 06-May-2019 
Order Date: 2-May-2019  

Client PO:   
MTE Consultants Inc. (Burlington) 

Asbestos, PLM Visual Estimation     **MDL - 0.5%** 

Paracel ID Material Identification Sample Date % Content Colour Description Asbestos Detected 
Client ID: S03B 30-Apr-19 Beige Ceiling Tile No 1918426-11 

40 Cellulose 

30 MMVF 

30 Non-Fibers 

Client ID: S03C 30-Apr-19 Beige Ceiling Tile No 1918426-12 

40 Cellulose 

30 MMVF 

30 Non-Fibers 

Client ID: S04A 30-Apr-19 Grey Sealant No 1918426-13 

100 Non-Fibers 

Client ID: S04B 30-Apr-19 Grey Sealant No 1918426-14 

100 Non-Fibers 

Client ID: S04C 30-Apr-19 Grey Sealant No 1918426-15 

100 Non-Fibers 

Client ID: S05A 30-Apr-19 Grey Sealant No 1918426-16 

100 Non-Fibers 

Client ID: S05B 30-Apr-19 Grey Sealant No 1918426-17 

100 Non-Fibers 

Client ID: S05C 30-Apr-19 Grey Sealant No 1918426-18 

100 Non-Fibers 

** Analytes in bold indicate asbestos mineral content. 
* MMVF: Man Made Vitreous Fibers: Fiberglass, Mineral Wool, Rockwool, Glasswool 
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 Order #: 1918426 

Project Description: Brandon Gate Kindergarten DSA 

Certificate of Analysis 
Client: 

Report Date: 06-May-2019 
Order Date: 2-May-2019  

Client PO:   
MTE Consultants Inc. (Burlington) 

Analysis Summary Table 

* NVLAP Lab Code Lab Location Method Reference/Description Analysis Analysis Date 

3-May-19 200863-0 1 - Mississauga by EPA 600/R-93/116 Asbestos, PLM Visual Estimation 

* Reference to the NVLAP term does not permit the user of this report to claim product certification, approval, or endorsement by NVLAP, NIST, or any agency of the Federal Government. 

Qualifier Notes 

Sample Qualifiers : 

Inseparable layers.  : Z-01 

Work Order Revisions | Comments 

None 
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300 - 2319 St. Laurent Blvd

www.paracellabs.com
1-800-749-1947

Ottawa, ON, K1G 4J8

Certificate of Analysis

MTE Consultants Inc. (Burlington)

Attn: Mike VanRuyven
Burlington, ON L7L 6B8
1016 Sutton Drive, Unit A

Client PO:  

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Paracel ID Client ID

 Order #: 1918410
Order Date: 2-May-2019 

    Report Date: 2-May-2019 
Custody:     
Project: Brandon Gate Kindergarten DSA

1918410-01 LP01 - White Paint on Walls
1918410-02 LP02 - Grey Paint on Door Frames

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising shall be limited to the amount paid by you 
for this work, and that our employees or agents shall not under circumstances be liable to you in connection with this work

Page 1 of 3

Approved By: Laboratory Director
Dale Robertson, BSc



 Order #: 1918410
Report Date: 02-May-2019

Project Description: Brandon Gate Kindergarten DSA

Certificate of Analysis
Client: Order Date: 2-May-2019 
Client PO:  

MTE Consultants Inc. (Burlington)

Analysis Summary Table
Analysis Method Reference/Description Extraction Date Analysis Date

2-May-192-May-19EPA 6020 - Digestion - ICP-MSMetals, ICP-MS

Sample Data Revisions
None

Work Order Revisions / Comments :

None

MDL: Method Detection Limit

n/a: not applicable

Other Report Notes :

Source Result: Data used as source for matrix and duplicate samples
%REC: Percent recovery.
RPD: Relative percent difference.

ND: Not Detected
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 Order #: 1918410
Report Date: 02-May-2019

Project Description: Brandon Gate Kindergarten DSA

Certificate of Analysis
Client: Order Date: 2-May-2019 
Client PO:  

MTE Consultants Inc. (Burlington)

Sample Results
Matrix: Paint

Sample Date: 30-Apr-19Lead
Paracel ID Client ID Units MDL Result
1918410-01 LP01 - White Paint on Walls ug/g 5 845
1918410-02 LP02 - Grey Paint on Door Frames ug/g 5 <5

Laboratory Internal QA/QC

Analyte Result
Reporting

Limit Units
Source
Result %REC

%REC
Limit RPD

RPD
Limit Notes 

Matrix Blank
Lead ND 5 ug/g

Matrix Duplicate
Lead 834 5 ug/g 845 501.4

Matrix Spike
Lead 85.1 33.8 103 70-130ug/L

Page 3 of 3





www.paracellabs.com
1-800-749-1947

Ottawa, ON, K1G 4J8
300 - 2319 St. Laurent Blvd

Attn: Mike VanRuyven
Burlington, ON L7L 6B8
1016 Sutton Drive, Unit A
MTE Consultants Inc. (Burlington)

Certificate of Analysis

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Paracel ID Client ID

 Order #: 1918419

Order Date: 2-May-2019 
    Report Date: 7-May-2019 

Client PO:  

Custody:     
Project: Brandon Gate Kindergarden DSA

1918419-01 PCB1 - Grey Interior Sealant

1918419-02 PCB2 - Grey Exterior Sealant

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for 
this work, and that our employees or agents shall not under any circumstances be liable to you in connection with this work.

Approved By:

Page 1 of 7

Lab Supervisor

Mark Foto, M.Sc.



 Order #: 1918419

Project Description: Brandon Gate Kindergarden DSA

Certificate of Analysis
Client:

Report Date: 07-May-2019

Order Date: 2-May-2019 

Client PO:  

MTE Consultants Inc. (Burlington)

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

based on SW846 8082A - GC-ECD 6-May-19 7-May-19PCBs, total

Page 2 of 7



 Order #: 1918419

Project Description: Brandon Gate Kindergarden DSA

Certificate of Analysis
Client:

Report Date: 07-May-2019

Order Date: 2-May-2019 

Client PO:  

MTE Consultants Inc. (Burlington)

Client ID: PCB1 - Grey Interior 
Sealant

PCB2 - Grey 
Exterior Sealant

- -

Sample Date: --30-Apr-19 09:0030-Apr-19 09:00

1918419-01 1918419-02 - -Sample ID:

MDL/Units Other Other - -

PCBs

PCBs, total --<4.0 [1] [2]<4.0 [1] [2]0.2 ug/g
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 Order #: 1918419

Project Description: Brandon Gate Kindergarden DSA

Certificate of Analysis
Client:

Report Date: 07-May-2019

Order Date: 2-May-2019 

Client PO:  

MTE Consultants Inc. (Burlington)

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units
Source
Result %REC

%REC
Limit RPD

RPD
Limit Notes 

PCBs
PCBs, total ND 0.2 ug/g
Surrogate: Decachlorobiphenyl 0.676 135 43-142ug/g

Page 4 of 7



 Order #: 1918419

Project Description: Brandon Gate Kindergarden DSA

Certificate of Analysis
Client:

Report Date: 07-May-2019

Order Date: 2-May-2019 

Client PO:  

MTE Consultants Inc. (Burlington)

Method Quality Control: Duplicate

 Analyte Result

Reporting
Limit Units

Source
Result %REC

%REC
Limit RPD

RPD
Limit Notes 

PCBs
PCBs, total ND 4.0 ug/g ND 35 GEN09, 

S-01
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 Order #: 1918419

Project Description: Brandon Gate Kindergarden DSA

Certificate of Analysis
Client:

Report Date: 07-May-2019

Order Date: 2-May-2019 

Client PO:  

MTE Consultants Inc. (Burlington)

Method Quality Control: Spike

 Analyte Result
Reporting

Limit Units
Source
Result

%REC
%REC
Limit

RPD
RPD
Limit Notes 

PCBs
PCBs, total 2.55 128 58-1470.2 ug/g

Surrogate: Decachlorobiphenyl 0.700 140 43-142ug/g
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 Order #: 1918419

Project Description: Brandon Gate Kindergarden DSA

Certificate of Analysis
Client:

Report Date: 07-May-2019

Order Date: 2-May-2019 

Client PO:  

MTE Consultants Inc. (Burlington)

 Qualifier Notes :

Sample Qualifiers :

Elevated detection limits due to the nature of the sample matrix. :1

The surrogate recovery for this sample is not available due to sample dilution required from high analyte 
concentration and/or matrix interference's.

 :2

 Sample Data Revisions
None

 Work Order Revisions  /  Comments :

None

 Other Report Notes :

MDL: Method Detection Limit

n/a: not applicable

Source Result: Data used as source for matrix and duplicate samples

%REC: Percent recovery.

RPD: Relative percent difference.

ND: Not Detected

Page 7 of 7
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114 pages 



ISSUED FOR TENDER

BRANDON GATE P.S  
Kindergarten Renovation 

3800 BRANDON GATE 
Mississauga, ON L4T 3V9 

MECHANICAL SPECIFICATION 

23 April 2021 
ME Engineers 
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 SECTION 21 05 01  
 MECHANICAL GENERAL PROVISIONS 
 

  PAGE 1 
 

PART 1 - GENERAL 
 
1.1 GENERAL 
 
1.1.1 This section of the specification is an integral part of the Contract Documents and shall 

be read accordingly. 
 
1.2 INTENT 
 
1.2.1 Bidders for work under this Division shall include for all labor, material, equipment and all 

other related cost including all applicable taxes and fees to provide the complete 
mechanical work specified in Mechanical Division and shown on the mechanical drawings, 
and all mechanical work noted in the specifications and shown on the drawings for other 
Divisions of this Contract as being the responsibility of Mechanical Division. 
 

1.2.2 Misinterpretation of any requirement of the drawings and specifications will not relieve 
the Mechanical Contractor of responsibility to complete the specified work. If in any 
doubt, the Contractor shall contact the Consultant for written clarification prior to 
submitting a bid for the Work. 
 

1.2.3 The Mechanical Division Contractor shall assume full responsibility for the entire 
mechanical installation noted in the specifications and drawings.  Demarcation of the 
responsibilities among various mechanical sub trades shall be the sole responsibility of 
the Mechanical Division Contractor. 

 
1.3 CONTRACT 
 
1.3.1 The mechanical drawings do not show all the Architectural and Structural details, and any 

Specifications information involving accurate measuring of the building shall be taken 
from the building drawings or at the building. Make without additional charge, any 
necessary changes or additions to the runs of drains, pipes, ducts, etc., to accommodate 
the above conditions. The location of equipment may be altered without charge providing 
the change is made before installation and does not necessitate major additional material. 
The Architectural, Structural, and Electrical drawings may show details relevant to the 
mechanical systems and should be referred to equally with the Mechanical drawings. 
 

1.3.2 Wherever differences occur between plans and riser diagrams or schematics and 
drawings, the maximum conditions shall govern and the bid shall be based on whichever 
indicates the greater cost. 
 

1.3.3 Field verifications of dimensions on plans shall be made since actual locations, distances, 
and levels will be governed by actual field conditions. 

 
1.3.4 Discrepancies between different plans, or between plans and actual field conditions, or 
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between plans and specifications shall promptly be brought to the attention of the 
Consultant for a decision. 
 
As the work progresses and before installing apparatus, equipment, fixtures and devices 
which may interfere with the interior treatment and use of the building or with the work 
of other trades, provide interference drawings and consult with the Consultant for 
instructions for the exact locations of all drains, pipes, ducts, and equipment.  
 

1.3.5 Install all mechanical services including but not exclusive to drains, pipes, and ducts, to 
conserve headroom and interfere as little as possible with the free use of the space 
through which they pass. All drains, pipes, ducts, etc., particularly those which may 
interfere with the inside treatment of the building, or conflicting with other trades, shall 
be installed only after the locations have been approved by the Consultant. Special care 
shall be taken in the installation of all mechanical services including, but not exclusive to 
drains, pipes, and ducts, which are to be concealed to see that they come within the 
finished lines of floors, walls, and ceilings. Where such drains, pipes, ducts, etc., have been 
installed in such a manner as to cause interference, they shall be removed and re-installed 
in suitable locations without extra cost to the owner. 
 

1.3.6 Before commencing work, check and verify all grades and invert elevations, levels, and 
dimensions, to ensure proper and correct installation of the work. 
 

1.3.7 In every place where there is space indicated as reserved for future or other equipment, 
leave such space clear, install blank offs, shut off valves with blind flanges and other work 
so that the necessary connections can be made without any stoppages to the system. 
Consult with the consultant whenever necessary for this purpose. 
 

1.3.8 In addition to the work specifically mentioned in the specifications and shown on the 
drawings, provide all other items that are obviously necessary to make a complete 
working installation, including those required by the authorities having jurisdiction over 
the work. 
 

1.3.9 Install all ceiling mounted components (diffusers, grilles, etc.) in strict accordance with 
Architectural reflected ceiling plans, and instructions from the Consultant. 
 

1.3.10 The mechanical plans show approximate locations for wall mounted devices. Obtain 
Consultant's approval of mounting heights and locations before commencement of work. 
 

1.3.11 The Mechanical Contractor shall provide a list of the foreman for each trade who will be 
involved with this project prior to the start of construction. The list is to contain their 
credentials and a list of previous projects that they have been involved with. 
 

1.3.12 The Mechanical Contractor is responsible for coordinating the installation of the 
mechanical services with the Electrical, and Structural elements within the building.  
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Provide coordination/interference drawings prior to installation of the services in 
accordance with item 1.5 of this section of the specification and include in the Mechanical 
bid price the cost of all minor offsets of ductwork, piping, etc. to coordinate the installation 
of the services. 
 

1.3.13 The approximate location of terminal devices such as thermostats, humidistats, sinks, 
water closets, lavatories, grilles and diffusers, etc. located within the finished space are 
shown on the mechanical drawings.  The dimensioned location for these devices is to be 
obtained from the Architectural drawings.  Where these devices are not dimensioned on 
the Architectural drawings request the final elevation and location from the Design Group 
prior to installation.  Locate the devices within 1.5 meters of the position shown on the 
Mechanical Drawings at no cost to the Owner. 

 
1.4 EXAMINE SITE 
 
1.4.1 Examine the site and the local conditions and Conditions affecting the work. Examine 

carefully the Architectural, Structural, Mechanical, Electrical and all other drawings and the 
complete specifications to ensure that the work can be satisfactorily carried out as shown. 
Before commencing work, examine the work of the other Divisions and report at once any 
defect or interference affecting the work, the completion, or the guarantee of the work of 
this Division. No allowance will be made later for any expenses incurred through the 
failure to make these examinations or to report any such discrepancies in writing to the 
Consultant. 

 
1.5 CONTRACTOR'S SHOP 
 
1.5.1 Provide Job site office, work-shop, tools, scaffolds, material storage, etc., as required to 

complete the work of Mechanical Division. 
 
1.6 CLEANING 

 
1.6.1 During the performance of the work and on the completion, remove from the place of the 

work all debris, rubbish and waste materials caused by the performance of the work for 
Mechanical Division. Remove all tools and surplus materials after completion and 
acceptance of the work. 
 

1.6.2 All equipment shall be thoroughly vacuumed out at the time of final acceptance of 
the work. 

 
1.7 INSTALLATION OF WORK 
 
1.7.1 Be responsible for: 
 

.1 The layout of the work of Mechanical Division, and for any damage caused to 
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the Owner, or other Divisions of the contract by improper location or carrying 
out of this work. 

 
.2 The prompt installation of the work of Mechanical Division in advance of 

concrete pouring or similar work. 
 

.3 The protection of finished and unfinished work and equipment and work of 
other Divisions from damage due to the carrying out of the work of Mechanical 
Division. 

 
.4 The condition of all material and equipment supplied under Mechanical 

Division, and for the protection and maintenance of work completed. 
 
1.7.2 Coordinate with other trades and schedule all work to suit the date for the substantial 

performance established in the construction contract.  Refer to Division 1 Section 01310 
“Construction Schedule”. 
 

1.7.3 Furnish items to be "built-up" in ample time and give necessary information and 
assistance in connection with the building in of the same. 
 

1.7.4 Provide drawings showing all sleeving and openings required. Notify the Construction 
Manager of the size and location of recesses, openings and chases before walls, floors, 
etc., are erected. 
 

1.7.5 Proceed with the work as quickly as practical so that construction may be completed in 
as short a time as possible and in accordance with the building schedule.  Ensure that all 
health, safety and environmental conditions are maintained. 
 

1.7.6 Ensure that all equipment and material is ordered in time to meet the building schedule. 
Provide a schedule of equipment deliveries to the Construction Manager within the time 
limit stipulated. 
 

1.7.7 Furnish promptly information required for the construction schedule. 
 

1.7.8 Manufactured products supplied with instructions for their installation shall be installed 
in strict accordance with those instructions. 

 
1.8 CODES, PERMITS, FEES AND CONNECTIONS 
 
1.8.1 Conform to Federal, Provincial and Municipal regulations and perform work in accordance 

with requirements of By-Laws and Regulations in force in area where the building is to be 
erected. 
 

1.8.2 Apply for, obtain, and pay for permits, fees and service connections for the work of this 
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Division and the inspections required by Authorities having jurisdiction in the area where 
the building is to be erected. 
 

1.8.3 For information, a specific code or standard might be mentioned. This information must 
not be taken as the only code or standard applicable. 
 

1.8.4 When part of equipment does not bear the required UL label, the contractor shall obtain 
UL approval on site, when that part of the equipment is an electric component, a special 
approval shall be obtained and the Contractor shall pay the applicable fees. 
 

1.8.5 Furnish necessary certificates as evidence that the work installed conforms with laws and 
regulations of Authorities having jurisdiction. Changes in work requested by an Authority 
having jurisdiction shall be carried out without charge. 

 
1.9 MATERIALS 
 
1.9.1 Where materials, equipment, apparatus, or other products are specified by the 

manufacturer, brand name, type or catalogue number, such designation is to establish 
standards of desired quality style or dimensions and shall be the basis of the Bid. Materials 
so specified shall be furnished under this Contract, unless changed by mutual agreement. 
Where two or more designations are listed, the contractor shall choose one of those listed. 
 

1.9.2 The use of equivalent, alternate and/or substitute materials and equipment is subject to 
the following: 

 
.1 Where the use of equivalent, alternate or substitute equipment alters the 

design or space requirements indicated on the plans, the contractor for 
Mechanical Division shall include all items of cost for the revised design and 
construction, including cost of all the related trades involved. 

 
.2 Acceptance of the proposed equivalents alternates or substitutions shall be 

subject to the approval of the Consultant and, if requested by the Consultant, 
the Mechanical Contractor shall submit samples of both the specified and the 
proposed items for review. 

 
.3 In all cases where the use of equivalents, alternates or substitutions is 

permitted, the Mechanical Contractor shall bear any extra costs of independent 
testing agencies of evaluating the quality of materials and the equipment to be 
installed. 

 
1.10 EQUIVALENTS AND ALTERNATES 
 
1.10.1 Alternative products may be bid unless qualified by the provision 'no substitute'. 
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1.10.2 In the event a Mechanical Contractor submits an alternative product and it can be readily 
determined that the product is acceptable or not acceptable, it will be considered 
accordingly during the analysis of all the bids received prior to award. If the alternative 
product cannot be readily accepted or rejected, and the bid price indicates that there 
could be an economical benefit to the Board, then the product will be put into a testing 
evaluation process to determine acceptability, however, will not be considered for award 
during this current bid process. If, during the test evaluation process, it is determined that 
the product is acceptable, then it will be included as an approved product for future tender 
calls. 
 

1.10.3 Alternate proposals must be accompanied by full descriptive and technical data on the 
article proposed, together with a statement of the amount of addition or deduction from 
the base bid if the alternate is accepted. Prior approval from the Consultant is not required 
on items submitted as alternate bids, but the decision on acceptance of the alternate(s) 
will rest with the Consultant. 
 

1.10.4 Unspecified materials and/or rejected alternates built into the work shall be replaced with 
specified or accepted materials at no additional cost to the Owner. 

 
1.11 MATERIAL SUBSTITUTIONS 
 
1.11.1 After execution of the Contract, requests for substitution of materials of makes other than 

those specifically named in the Contract Documents may be approved by the Consultant. 
 
1.12 SHOP DRAWINGS AND SAMPLES 
 
1.12.1 Submit to the Consultant detailed dimension shop drawings and installation wiring 

diagrams for all mechanical equipment. Further details and special requirements called 
for in these specifications shall be shown on the shop drawings. 
 

1.12.2 Ensure that copies of all reviewed shop drawings are available on the job site for reference. 
 

1.13 RECORD DRAWINGS 

1.13.1 The Consultant will provide two sets of white prints of all drawings related to the work of 
Mechanical Division, for the purpose of preparing record drawings.  As the job progresses, 
mark up the white prints accurately indicate installed work.  On completion of the work, 
transfer the information onto the second set of white prints to the Consultant for approval.  
The Mechanical Division Contractor shall transfer the information onto AutoCAD and 
store the drawings in both AutoCAD and PDF formats on an USB drive.  Correct the 
information as directed and hand over one set of white prints and one USB drive in each 
binder to the Owner on completion.   
 

1.13.2 Record, as the job progresses, all approved changes and deviations made to any work 
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shown on the original contract drawings whether by addenda, requested changes, field 
instructions, and changes due to job conditions. 
 

1.13.3 Record drawings shall be kept up to date and available for review at any time by the 
Consultant.  Progress draws may not be processed if record drawings are not kept up to 
date. 

 
1.14 TEMPORARY AND TRIAL USAGE 
 
1.14.1 After any part of the work for Mechanical Division has been completed, the Consultant 

will make an inspection, and performance tests of such parts shall be carried out under 
the direction of the Consultant. If deficiencies are found, they shall be immediately 
rectified to the satisfaction of the Consultant. After such deficiencies have been rectified, 
the work shall be placed in service at such time and in such order as the Consultant may 
direct. If, in placing a portion of the equipment in service, it is necessary to make 
temporary connections in the wiring in order to obtain proper operation, such 
connections shall be provided to the extent and in the manner required by the Consultant. 
 

1.14.2 Temporary or trial usage of any mechanical devices, machinery, apparatus, equipment or 
materials shall not be construed as evidence of the acceptance of same. 
 

1.14.3 No claims for damage will be considered for damage to, or the breaking of any parts of 
such work which may be used. 

 
1.15 CONSULTANT'S INSTRUCTIONS 
 
1.15.1 During construction the Consultant will issue such instructions as may be necessary for 

verification and correction of the work. These instructions shall be binding as part of the 
specification. 

 
1.16 WARRANTY 

 
1.16.1 The Contractor for Mechanical Division shall provide a warranty for all work and apparatus 

installed under his contract against all defects of workmanship and material for a period 
of one year after the substantial performance of the work, unless otherwise mentioned in 
the specifications, and shall make good any and all defects developing during such time 
without expense to the Owner. Any materials shall be further guaranteed as may be called 
for in these specifications.  Where warranties on equipment extend beyond one (1) year 
the Contractor for Mechanical Division shall honor the extended warranty. 

 
1.17 SCHEDULING OF WORK 
 
1.17.1 For all work to be performed under this contract, adhere to construction schedule detailed 

in other parts of the contract, and/or as prepared by the Construction Manager. 
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1.17.2 All connections to the services serving existing buildings that remain operational shall be 

coordinated with the Owner a minimum of two weeks prior to any shut down. 
 
1.18 ENERGY CONSUMPTION 
 
1.18.1 The Consultant may reject equipment submitted for approval on basis of performance or 

energy consumed or demanded. 
 

1.18.2 All equipment installed on the project shall conform to the requirements outlined in 
ASHRAE 90.1. 

 
1.19 EQUIPMENT REQUIREMENTS AND INSTALLATION 
 
1.19.1 Permit equipment maintenance and disassembly by use of unions or flanges to minimize 

disturbance to connecting piping and duct systems and without interference from 
building structure or other equipment. 
 

1.19.2 Provide accessible means for lubricating equipment including permanent lubricated 
bearings. 
 

1.19.3 For all water heaters, fans, and other rotating equipment installed on the floor or specified 
in individual sections, provide chamfered edge housekeeping pads a minimum of 4" 
(100 mm) high and 4" (100 mm) larger than equipment dimensions all around.  All air 
handling units shall be mounted on 6" (150 mm) chamfered edge housekeeping pads a 
minimum of 4" (100 mm) larger than the equipment dimensions all around.   
 

1.19.4 Pipe all drain lines to drains. 
 

1.19.5 Line-up equipment, rectangular cleanouts and similar items with building walls wherever 
possible. 
 

1.19.6 Provide supports such as saddles, platforms, etc. for equipment requiring auxiliary 
supports including but not limited to heat exchangers, hot water tanks, etc. 

 
1.20 SLEEVES 
 
1.20.1 Pipe and duct sleeves: at points where pipes pass through masonry or concrete. 

 
1.20.2 Sleeves of: minimum 22 gauge (0.8 mm) thick galvanized sheet steel with lock seam joints 

at partition walls. 
 

1.20.3 Use cast iron sleeve or steel pipe sleeves with annular fin continuously welded at midpoint.  
PVC sleeve with annular fin is also acceptable: 
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.1 Through foundation walls. 

 
.2 Where sleeve are specified to extends above finished floor. 

 
1.20.4 Sizes 
 

.1 1/4" (6 mm) clearance all around, between sleeve and pipes or between sleeve 
and insulation. 

 
.2 Where piping passes below footings, provide minimum clearance of 2" (50 mm) 

between sleeve and pipe. Backfill up to underside of footing with concrete of 
same strength as footing. 

 
1.20.5 Terminate sleeves flush with surface of concrete and masonry and 4" (100 mm) above 

floors. Not applicable to concrete floors on grade. 
 

1.20.6 For pipes passing through roofs, use cast iron sleeves with caulking recess and flashing 
clamp device. Anchor sleeves in roof construction; caulk between sleeve recess and pipe; 
fasten roof flashing to clamp device; make water-tight durable joint. 

 
1.20.7 Fill voids around pipes. 
 

.1 For sleeves and pipe in foundation walls and below grade floors, provide "link 
seal@ clamp manufactured by Thunderline or Innerlynx. 

 
.2 Where sleeves pass through walls or floors, caulk space between insulation and 

sleeve or between pipe (duct) and sleeve with waterproof fire retardant 
non-hardening mastic. Seal space at each end of sleeve with waterproof, fire 
retardant, non-hardening mastic. 

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

 
.4 Fill future-use sleeves with easily removable fire stop filler. 

 
.5 Coat exposed exterior surfaces of ferrous sleeves with heavy application of zinc 

rich paint. 
 
1.20.8 Where pipes and ducts pass through fire rated walls, floors and partitions, pack space with 

fire stopping materials. 
 

1.20.9 Install sleeves following approval of interference drawings. 
 

1.20.10 On typical floors, provide one diameter between adjacent sleeves. 
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1.20.11 Extend sleeves 6" (150 mm) above floors in mechanical rooms and all areas where 

waterproofing is required. 
 

1.20.12 All sleeves shall be as detailed on drawings. 
 

1.20.13 All sleeve locations including dimensions shall be submitted to the Structural Engineer for 
review. 
 

1.20.14 All sleeved or formed openings through the structure must be shown on sleeving 
drawings which are submitted to all Consultants for review prior to Construction.  No 
holes through the structure will be permitted without written approval of the Architect. 

 
1.20.15 The Mechanical Division Contractor shall be responsible for showing all sleeve locations 

required by the Mechanical Division Sub-Contractors on the interference drawings.   
 

1.20.16 The Mechanical Division Contractor shall be responsible for installing all of the sleeves 
required for the Mechanical Division Contract and the Mechanical Division Sub-
Contractors. 

 
1.21 ESCUTCHEONS AND PLATES 
 
1.21.1 Provide on pipes passing through finished walls, partitions, floors and ceilings. 

 
1.21.2 Use chrome or nickel plated brass, solid type with set screws for ceiling or wall mounting.  

All escutcheons and plates in exhibition spaces shall be flat black. 
 

1.21.3 Inside diameter shall fit around finished pipe. Outside diameter shall cover opening or 
sleeve. 
 

1.21.4 Where sleeve extends above finished floor, escutcheons or plates shall clear sleeve 
extension. 
 

1.21.5 Secure to pipe or finished surface but not to insulation. 
 
1.22 TESTS 
 
1.22.1 Do not insulate or conceal work until tested and approved. Follow construction schedule 

and arrange for tests. 
 

1.22.2 Inform the Consultant when tests will be conducted.  The Consultant will periodically be 
present for tests.  All tests are to be documented test results submitted and included in 
the maintenance manuals.  
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1.22.3 Bear costs including retesting and making good. 
 

1.22.4 Pipe pressure: 
 

.1 Hydraulically test piping systems at 1- 1/2 times system operating pressure or 
minimum 125 psi (860 kPa), whichever is greater. 

 
.2 Maintain test pressures without loss for 4h unless otherwise specified. 

 
.3 Test natural gas systems to requirements of authorities having jurisdiction and 

as per CGA and Ontario Building Code. 
 

.4 Test drainage, waste and vent piping to code. 
 
1.22.5 Prior to tests, isolate all equipment or other parts which are not designed to withstand 

test pressures. 
 
1.23 PAINTING 
 
1.23.1 Apply at least one coat of corrosion resistant primer paint to supports, and equipment 

fabricated from ferrous metals. 
 

1.23.2 Touch-up paint all damaged equipment with products matching original finish in quality 
and appearance. 
 

1.23.3 Provide flat black painting behind grilles and diffusers. 
 

1.23.4 Paint the gas line in its entirety where it is exposed outside.  In locations within building 
where the gas line is above t-bar or hard ceilings the gas line shall be banded in 
accordance with the CGA requirements.  In all areas where the gas line is exposed within 
the building it shall be painted in its entirety. 

 

1.24 DIELECTRIC COUPLINGS 

1.24.1 Provide wherever pipes of dissimilar metals are joined. 
 

1.24.2 Provide insulating unions for pipe sizes NPS 2 and under and flanges for pipe sizes over 
NPS 2. 
 

1.24.3 Cast brass adapters may be used on domestic water systems and where approved by the 
Consultant. 
 

1.24.4 Provide rubber gaskets to prevent dissimilar metals contact. 
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1.25 INSTRUCTION OF OPERATING STAFF 
 
1.25.1 Supply certified personnel to instruct operating staff on operation of mechanical 

equipment. Supply maintenance specialist personnel to instruct operating staff on 
maintenance and adjustment of mechanical equipment and any changes or modification 
in equipment made under terms of guarantee. 
 

1.25.2 Provide instruction during regular work hours prior to acceptance and turn-over to 
operating staff for regular operation. 
 

1.25.3 Use operation and maintenance data manual for instruction purposes. On completion of 
instruction, turn manuals over to the Consultant. 
 

1.25.4 Scheduling of the timing for the training of the operating staff shall be arranged 45 days 
prior to the completion of the project. 

 
1.26 MAINTENANCE MANUALS 
 
1.26.1 Provide three (3) hard copies and one (1) electronic copy of Mechanical Maintenance 

Manuals complete with approved as-built drawings. 
 

1.26.2 Mechanical Maintenance Manuals to be delivered to the Engineer's office 10 days prior 
to the completion of the Contract. 
 

1.26.3 Manuals to be bound in a hard cover neatly labeled: "OPERATING AND MAINTENANCE 
INSTRUCTIONS". 
 

1.26.4 The Maintenance Manuals shall be divided into sections with neatly labeled and tabbed 
dividers between each section. The sections to be included in the manual are: 
 
.1 Section I - General. 

 
.2 Section III - Heating, Air Conditioning, and Ventilation. 

 
.3 Section IV - Automatic Controls. 

 
.4 Section VI - Air Balancing Report 

 
1.26.5 The following information shall be contained within the sections: 
 

.1 SECTION I: A list giving name, address and telephone number of the 
Consultant, Engineers, Construction Manager, Mechanical Trade and Controls 
Trade. Written guarantees for the Mechanical Systems. Equipment lists and 
certificates shall be provided.  Certificates shall be signed and sealed by the 
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appropriate suppliers.  All major equipment are to be inspected by the 
manufacturer to ensure that the equipment has been installed in accordance 
with their recommendations. 

 
.2 SECTION II, III, and IV: A copy of all pressure tests and operational tests for 

pumping system.  A list giving name, address and telephone number of all 
suppliers. A copy of all approved Shop Drawings. Copies of warranties. 

 
.3 SECTION IV: Complete Control Diagrams, Wiring Diagrams and description of 

Control system and the functioning of the system.  A copy of all shop drawings 
and all calibration certificates.  Shop drawings shall be the updated record 
drawings. 

 
.4 SECTION V: A copy of all shop drawings. Copies of all warranties.  Maintenance 

information. 
 

.5 SECTION VI: Provide complete air balance report. 
 
1.27 FLASHING 
 
1.27.1 Flash mechanical parts passing through, or built into a roof. Leave flashing as directed by 

the Roofing Trade to permit Roofing Trade to make a watertight connection. 
 

1.27.2 Do not break any waterproofing seal without consent of the Waterproofing Trade. Provide 
piping passing through waterproof walls with extra heavy cast iron sleeves with asphalt 
roofing wrapped around so as to leave a 1" x 2" (25 mm x 50 mm) recessed on both sides 
of wall. These recesses and the space between pipe and sleeve shall be caulked. 
 

1.27.3 Fit counter flashing over flashing or curb, and make watertight. 
 

1.27.4 Detailed dimensioned drawings showing all roof penetrations including duct 
penetrations, and electrical conduit penetrations shall be submitted to the Structural 
Consultant for review. 
 
 

1.28 CONCRETE 
 
1.28.1 All concrete work required by Mechanical Division shall be done by this Division. 
 
1.29 METALS 
 
1.29.1 Steel construction required solely for the work of Mechanical Contractor and not shown 

on Architectural or Structural Drawings shall be supplied and installed by this Contractor. 
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1.30 CUTTING AND PATCHING 
 
1.30.1 Cutting and patching shall be in accordance with General and Supplementary Conditions  

and the following: 
 

.1 No openings shall be permitted through the completed structure without the 
written approval of the Architect.  Any openings which are required through 
the completed structure must be clearly and accurately shown on a copy of the 
structural drawings.  Exact locations, elevations and size of the proposed 
opening must be identified and submitted to the Architect for review, well in 
advance of doing the work. 

 
.2 All cutting and patching shall be done by the trades specializing in the materials 

to be cut and is covered by the appropriate Divisions of this specification. 
Prepare drawings in conjunction with all trades concerned, showing sleeves 
and openings for passage through structure and all insert sizes and locations. 
Where this information is not furnished in time, the Subtrade contractor for this 
Division shall bear the cost of all sleeving, provision for inserts, cutting and 
patching. 

 
.3 Should any cutting and/or repairing of finished surfaces be required, the 

Subtrade contractor for this Division shall employ the particular trades engaged 
on the site for this type of work to do such cutting and/or repairing. Obtain the 
approval of the Consultant before doing any cutting. In the event that 
tradesmen required for particular cutting and/or repairing are not already on 
the site, bring to the site tradesmen to do this work. 

 
.4 Supporting members of any floor, wall or the building structure shall be cut 

only in such a location and manner as approved by the Consultant in writing. 
 

.5 Prior to cutting any existing wall the Mechanical Division Contractor shall 
consult with the Structural Engineer for approval.  Where x-rays are requested 
by the Structural Engineer the Mechanical Division Contractor shall provide x-
rays at no cost to the Owner. All x-raying shall be done during off hours. 

 

1.31 MECHANICAL PROJECT COMPLETION 

1.31.1 Thirty days prior to substantial performance of work obtain documentation and/or 
prepare certification of the following times and submit them to the Owner's 
representative: 
 
.1 All inspection certificates. 

 
.2 Warranty certificates as called for under "Warranty". 
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.3 Record drawings. 

 
.4 Operating and Maintenance Manuals. 

 
.5 Test certifications as called for under "Testing".  All test certificates to be 

included in maintenance manuals. 
 

.6 Provide a signed statement to the effect that all tests for mechanical systems 
and equipment have been completely carried out in the Trade Sections of these 
Specifications and to the manufacturer's recommendations, and in accordance 
with the requirements of all authorities having jurisdiction. 

 
1.32 WORK WITHIN THE EXISTING BUILDING  
 
1.32.1 Refer to Mechanical Division Section 21 06 01 for the requirements for work within 

existing buildings. 
 
1.33 MECHANICAL DIVISION / ELECTRICAL DIVISION COORDINATION 

 
1.33.1 The following is a list of mechanical and electrical responsibilities for the above-

mentioned project. 
 

.1 All motor control centres, along with input and output power wiring shall be 
by Electrical Division.  All control wiring and conduit shall be provided by 
Mechanical Division. Refer to individual specification sections to identify 
equipment that is to be provided with single power feeds.  

.2 All motor starters for the roof top units, make up air units, and exhaust fans 
shall be by Mechanical Division.  Package units will have integral starters and 
only power feeders need be provided. The package unit starters will be by 
Mechanical Division. All secondary side power feeders and control wiring for 
motor starters if required shall be provided by Mechanical Division. Mechanical 
contractor shall ensure all motor starters provided are compatible and in 
accordance with the mechanical equipment manufacturers’ recommendations.  

.3 Electrical Division to provide all remote unfused disconnect switches specified 
to be provided with the Mechanical Equipment. 

1.33.2 All control wiring inclusive of EMCS , 120 V mechanical control wiring and 120V control 
power, except fire alarm shall be by Mechanical Division. 
 

1.33.3 Voltages for motors 2 HP and larger will be 208 V, 3 phase.  All motors that are smaller 
than ½ HP will be 120V single phase or 208V 1 phase.  Refer to the equipment schedules 
for power requirements. 
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1.33.4 All multi-speed motors to be consequent pole. 
 
1.33.5 All motors shall be by Mechanical Division.   
 
1.33.6 No two-speed double winding motors are to be used unless a request is made by the 

Mechanical Division Contractor to the Electrical Consultant and the request is approved 
by the Electrical Consultant. 

 
1.33.7 Where 208 V 3 phase equipment is specified, 208 V 1 phase equipment shall not be 

submitted as an equal.  If equipment is not available as 208 V 3 phase the Mechanical 
Division Contractor may make a request to the Electrical Consultant to revise the 
equipment to 208 V 1 phase however, all redesign costs incurred by the Electrical 
Consultant due to these revisions shall be paid by the Mechanical Division Contractor. 

 
1.33.8 If the mechanical contractor decided to propose to revise the specified mechanical 

equipment including electrical characteristic and power requirements, the mechanical 
contractor shall coordinate with the electrical contractor, and all sub-trades impacted by 
the proposed revisions. The final cost/quotation submitted to the owners for review and 
acceptance shall include all engineering consultants review cost in addition to all materials 
and labour cost changes.        

 
1.33.9 All relays required for Mechanical Division will be by Mechanical Division. 
 
1.33.10 All electrical connections for trap seal primers, and “no-touch” faucets, etc. shall be wired 

by Mechanical Division from nearest electrical panel. Provide additional branch circuit 
breakers and update panel directory accordingly.  

 
 END OF SECTION 
 



 WORK WHTHIN EXISTING BUILDING 21 06 01 
 Page 1   
 
 

PART 1 - GENERAL 
 
1.1 GENERAL 
 
1.1.1 This section of the specification shall be read in conjunction with and be governed by the 

requirements of Section 21 05 01. 
 
PART 2 - PRODUCTS 
 
2.1 RESERVED 
 
PART 3 - EXECUTION 
 
3.1.1 Scheduling of Work: 
  

.1 Notify and obtain agreement from Owner before connecting or making 
modification to existing electrical or mechanical services.  Disruptions shall be 
kept to a minimum.  Whenever the Contractor contemplates entering any 
occupied areas and any existing floors to carry out Work or to obstruct or take 
out of use any area, he shall make such request to the Owner in writing 72 
hours before he intends to do the Work.  Coordinate all work with the General 
Contractor. 

 
3.1.2 Owners Use of Existing Building: 
 

.1 The existing buildings will remain in full use and partial occupancy throughout 
the majority of the construction of the Work and phasing of work.  Refer to the 
Schedule provided by the General Contractor. 

 
3.1.3 Protection:  
 

.1 Work shall include temporary, weathertight, dust tight partitions between 
areas, and enclosing areas within the building where Work is performed. 

 
.2 Protection of existing building, including roofs, shall be substantial enough to 

prevent damage to them by falling objects, demolition, and mandatory 
construction traffic during new Work. 

 
.3 Protection of property in, or on, existing building shall include equipment, 

furniture, and other similar furnishings, hardware, trim, and supplies, whether 
fixed to building or not. 

 
.4 Take all precautions to ensure that no structural damage is caused to existing 

building by demolition and alternation Work. 
 



 WORK WHTHIN EXISTING BUILDING 21 06 01 
 Page 2   
 
 

.5 Ensure during demolition and construction Work that materials, components, 
and similar items to be reused are protected from damage, and that measures 
are taken to keep down dust and noise at all times. 

 
.6 Take extraordinary means to protect relics, weathered surface, and materials 

and components which cannot be replaced. 
 

.7 Provide all necessary coverings to protect existing surfaces from damage 
during course of renovation. 

 
3.1.4 Removal of Existing Work: 
 

.1 Remove building elements, components, materials, and equipment.  Store and 
protect materials from damage for re-installation when Work above is 
complete.  

 
.2 Store and protect relocated items until built into new locations. 

 
.3 Limit removal of items to smallest areas possible, and make good disturbed 

existing Work. 
 

.4 Remove debris and accumulated dirt from existing building immediately as it 
accumulates, on a daily basis.  Ensure that during removal operations through 
the existing building that existing Work is not damaged and dirt, debris, and 
dust is not spread. 

 
.5 Maintain Work areas in existing building constantly broom clean to avoid 

tracking of dirt into adjacent areas.  Immediately clean up debris resulting from 
Work of Contract that is deposited in existing building outside of Work areas.  
Make a daily inspection to ensure that Work and construction access areas are 
maintained clean and undamaged as specified. 

 
3.1.5 New and Replacement Work: 
 

.1 Where existing work is altered, do all necessary cutting and fitting required to 
make satisfactory connections with existing work so as to leave entire work in 
a finished and acceptable condition. 

 
.2 Execute work with least possible interference and disturbance to occupants, 

public and normal use of premises.  Arrange with Consultant to facilitate 
execution of work. 

 
.3 Make good all existing materials and finishes, which are not to be removed nor 

altered, but which are damaged or disturbed during the progress of work under 
this contract. 
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.4 Where existing work is to be made good, match the new work exactly to the 

old work in material, form, construction and finish, unless otherwise specified 
or approved. 

 
.5 Existing ductwork serving adjacent areas shall not be removed until all material 

for ductwork replacing it is on site. 
 

.6 Where ductwork is being removed and replaced to improve available ceiling 
heights, the interference drawings shall show: 

 
.1 All existing services including current duct location; 
.2 New duct and service locations; 
.3 New ceiling height. 

 
.7 No work shall proceed until interference drawings have been submitted and 

revised by the Consultant. 
 
3.1.6 Contractor's Use of Existing Building: 
 

.1 Access of construction personnel to the buildings will be permitted only at 
locations approved by the Owner and General Contractor. 

 
.2 Ensure that construction personnel perform Work in existing building only as 

required under the Contract, and that they do not use it as access to Work 
areas, except for Work in existing building, or for other approved purposes.  
Access for construction personnel to their Work areas shall be approved by the 
Owner before the Work commences. 

 
.3 Use of washroom and other services in existing building by construction 

personnel is prohibited, unless agreed upon with the Owner.  The Contractor 
shall clean all spaces needed at the completion of the job to the satisfaction of 
the Owner and General Contractor. 

 
.4 Construction personnel shall use areas of the existing building for their 

purposes only as designated by the Owner and the General Contractor only 
while Work is in progress.  Prohibit lounging and smoking in assigned areas.  
Keep assigned areas clean under Work of Contract, and return them to an "as 
was" condition at completion of construction.  Make good damage to building, 
fixtures, and fittings caused during use by construction personnel by 
replacement with new Work.  Include cost of installation and making good of 
other Work thereby affected in replacement. 

 
.5 Construction personnel shall use areas of the existing buildings only in a 

manner as determined by the Work. 
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.6 All noisy and disrupted work shall be identified to the Owner and General 
Contractor with 48 hours minimum notice.  Cooperate with the Owner in 
regards to any special arrangements which may have to be made as a result. 

 
3.1.7 Existing Services: 
 

.1 Ensure that existing services are not damaged during demolition and 
construction.  Immediately cut off and cap concealed services uncovered 
during Work by qualified mechanical and electrical workers. 

 
.2 Relocate exposed existing mechanical and electrical services where alteration 

Work occurs. 
 

.3 Do not interrupt mechanical or electrical services of the existing building except 
for temporary close-downs to make connections to new Work, and as 
approved by prior arrangements with Consultant and Owner.  Give the General 
Contractor, Consultant and Owner three working days written notice of 
intention to interrupt mechanical or electrical services in existing building in 
any area, and obtain written permission from Owner and General Contractor. 

 
.4 In no case shall services interruptions affect the total building. 

 
.5 Should existing services be accidentally uncovered and disrupted, make 

complete restoration immediately, and provide adequate protection to avoid 
further disruption until alternative means of providing permanent continuation 
of the services are made. 

 
.6 Payment for Work specified in the foregoing shall be made by the Contractor 

at no additional cost to the Owner, if, in the opinion of the Consultant, such 
Work could have been foreseen at time of tendering and which has been 
caused by lack of proper care and protection. 

 
.7 Payment for Work specified in the foregoing shall be paid for by the Owner at 

standard rates established in the industry if, in the opinion of the Consultant, 
such Work could not have been foreseen at time of tendering. 

 
.8 Advise the General Contractor, Consultant and Owner of the commencement, 

duration and termination dates of this Work.  Contractor shall keep a record of 
work hours, number of workers, tools, equipment rentals, quantities of material 
used, mileage, etc. to present with his claim if requested by Consultant or 
Owner. 

 
.9 Unless otherwise specified, restore services on which Work is performed to 

original condition. 
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3.1.8 Return Air Ductwork 
 

.1 Install temporary filters on all return air ducts within the construction zone prior 
to the start of construction. 
 

3.1.9 Exhaust Air Ductwork 
 

.1 Cap all existing exhaust air ducts to the exterior wall, and add thermal insulation 
plug at the exhaust discharge to ensure thermal break. 

 
 END OF SECTION 
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PART 1 - GENERAL 
 
1.1 GENERAL 
 
1.1.1 This section of the specification shall be read in conjunction with and be governed by the 

requirements outlined in section 21 05 10. 
 
1.2 REFERENCE STANDARDS 
 
1.2.1 Do work in accordance with the recommendations and requirements of: 
 

.1 NFPA 10 for portable fire extinguishers. 

.2 Ontario Building Code 

.3 Ontario Fire Code 
 
1.3 SHOP DRAWINGS AND PRODUCT DATA 
 
1.3.1 Submit shop drawings and product data in accordance with Section 21 05 10 
 
1.4 MAINTENANCE DATA 
 
1.4.1 Provide maintenance data for incorporation into manual specified in Section 21 05 10. 
 
PART 2 -  PRODUCTS 
 
2.1 MULTI-PURPOSE DRY CHEMICAL AND CO2 EXTINGUISHERS 
 
2.1.1 Stored pressure rechargeable type with hose and shut-off nozzle, ULC labeled for A, B 

and C class protection.  Sizes are as follows: 
 

Location Agent  Capacity Manufacturer 

Fire Extinguisher Cabinets in Corridors 
and Classrooms 

ABC 5 lb Wilson and Cousins 
ABC-050 

 
2.1.2 Standard of Acceptance: Wilson & Cousins, Ansul, Pyrene, Flag, National Fire 
 
2.2 IDENTIFICATION 
 
2.2.1 Identify extinguishers in accordance with recommendations of NFPA 10 1998. 
 
2.2.2 Attach tag or label to extinguishers, indicating month and year of installation. Provide 

space for service dates. 
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2.2.3 Provide rigid plastic fire extinguisher sign.  Sign to be screen printed with UV inks.  Holes 

to be spaced more than 5" (125 mm) apart to provide 3D effect. 
 
PART 3 -  EXECUTION 
 
3.1 INSTALLATION 
 
3.1.1 Provide portable fire extinguisher and cabinet and mount in wall during construction. 

Cabinet to be surface mounted. 
 
3.1.2 Prior to installing the extinguisher cabinets confirm mounting height and exact location 

with Consultant. 
 
3.1.3 Install all fire extinguisher signs above extinguishers. 

 
 

- END -  
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PART 1 - GENERAL 
 
 
1.1 GENERAL 
 
1.1.1 This section of the specification shall be read in conjunction with and shall be governed 

by the requirements outlined in Section 21 05 10 of the specification. 
 
1.2 REFERENCE STANDARDS 
 
1.2.1 Do the work in accordance with the Ontario Building Code, Plumbing Code and local 

authority having jurisdiction.  
  
1.2.2 ASTM B62-90  Specifications for Composition Bronze or Ounce Metal Castings. 
 
1.2.3 ANSI/ASME B16.5 Pipe Flanges and Flanged Fittings. 
 
1.2.4 ANSI/ASME B16.11 Forged Fittings, Socket Welding. 
 
1.2.5 ASTM B88   Specifications for Seamless Copper Water Tube. 
 
1.2.6 CSA B242-M80  Groove and Shoulder Type Mechanical Pipe Couplings. 
 
1.2.7 MSS SP 70  Cast Iron Gate, Globe, Angle and Check Valves 
 
1.2.8 MSS SP 71  Cast Iron Swing Check Valves Flanged and Threaded Ends. 
 
1.2.9 MSS SP 80  Bronze Gate, Globe, Angle and Check Valves 
 
1.3 SHOP DRAWINGS 
 
1.3.1 Submit product data in accordance with Section 21 05 10.  
  
1.3.2 Indicate following: valves.  
 
1.3.3 Provide shop drawings for all grooved end components. 
 
1.3.4 All grooved end components shall be provided by one manufacturer. 
 
PART 2 - PRODUCTS  
 
2.1 PIPING 
 
2.1.1 Domestic hot, cold and recirculation tubing, within building. 
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.1 Above ground: copper tube, hard drawn, type L: to ASTM B88M.  
 

.2 Buried: copper tube, soft annealed, type K: to ASTM B88M.  
  
2.1.2 All piping shall have certification markings for compliance with ASTM B88.  
 
2.2 FITTINGS 
 
2.2.1 Brass or bronze flanges and flanged fittings: to ANSI B16.24.  
 
2.2.2 Brass or bronze threaded fittings: to ANSI B16.15.  
 
2.2.3 Cast bronze to ANSI B16.18- 1984 or wrought copper and bronze to ANSI B16.22.  
 
2.3 JOINTS 
 
2.3.1 Rubber gaskets, 0.063" (1.6 mm) thick: to AWWA C111.  
  
2.3.2 Bolts, nuts, hex head and washers: to ASTM A307-83a, heavy series.  
 
2.3.3 For installation of the potable water system only lead free solder shall be used in 

accordance with Ontario Building Code, and Plumbing Code, and other Standards. 
  
2.3.4 Solder, tin antimony, 95:5 to ASTM B32. 
 
2.4 GROOVED COPPER METHOD 
 
2.4.1 Application 
 

.1 Grooved piping system may be used in lieu of flanged or sweated copper in 
size 2" (50 mm) and larger.  Couplings shall be designed with angle bolt pads 
to provide a rigid joint, complete with EPDM flush seal gasket suitable for 
temperatures from -30 oF to 230 oF (-34 oC to 110 oC). 

 
2.4.2 Fittings 
 

.1 Housing: ductile iron conforming to ASTM-A536, Grade 65-45-12 
 

.2 Coating: rust inhibiting lead free paint 
 

.3 Bolts and nuts: heat treated, zinc electroplated carbon steel oval-neck track 
bolts conforming to ASTM A-183 and zinc electroplated carbon steel heavy hex 
nuts conforming to ASTM A-563, 

 
.4 Hinge Pin: carbon steel 
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.5 Gaskets: in accordance with ASTM D-2000.  Grade E: EPDM rated for service 

between -30oF to 230oF (-34 C to 110 C). 
 

.6 Copper Fittings: Copper per ASTM B-75 and ASTM B-584. 
 

.7 When connecting dissimilar metals in liquid systems from grooved end steel  
(IPS) to Copper (CTS) provide a dielectric waterway between the two materials. 

 
2.4.3 Standard of Acceptance: Victaulic, Grinnell  
 
 
2.5 GATE VALVES 
 
2.5.1 Gate valves shall only be utilized where specifically noted on the drawings.  For all other 

shut off valve applications utilize ball valves for 2" (50 mm) or smaller and butterfly valves 
for 2-1/2" (65 mm) and larger. 

 
2.5.2 NPS 2 and under, soldered:  
 

.1 Non-rising stem to MSS SP-80, Class 125, 860 kPa, bronze body, screw-in or 
bolted bonnet.  

 
.2 Standard of Acceptance:  Jenkins, Crane, Toyo, Kitz, Grinnell 

 
2.5.3 NPS 2 and under, screwed:   
 

.1 Rising stem: to MSS SP-80, class 125, 860 kPa, bronze body, solid wedge disc. 
  

.2 Standard of Acceptance: Jenkins, Crane, Toyo, Kitz, Grinnell 
  
2.6 GLOBE VALVES 
 
2.6.1 NPS 2 and under, balancing, soldered:  
 

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

 
.2 Lockshield handles: as indicated.  

 
.3 Standard of Acceptance: Jenkins, Crane, Toyo, Kitz, Grinnell 

 
2.6.2 NPS 2 and under, balancing, screwed:  
 

.1 To MSS SP-80, class 125, 860 kPa, bronze body, screwed over bonnet, 
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renewable composition disc.  
 

.2 Lockshield handles: as indicated.  
 

.3 Standard of Acceptance: Jenkins, Crane, Toyo, Kitz, Grinnell 
 
2.7 SWING CHECK VALVES 
 
2.7.1 NPS 2 and under, soldered: 
 

.1 To MSS SP-80, class 125, 860 kPa, bronze body, bronze swing disc, screw in 
cap, regrindable seat.  

 
.2 Standard of Acceptance: Jenkins, Crane, Toyo, Kitz, Grinnell 

  
2.7.2 NPS 2 and under, screwed:  
 

.1 To MSS SP-80, class 125, 860 kPa, bronze body, bronze swing disc, screw in 
cap, regrindable seat.  

 
.2 Standard of Acceptance: Jenkins, Crane, Toyo, Kitz, Grinnell 

 
2.8 BALL VALVES 
 
2.8.1 NPS 2 and under, branch isolators, screwed:  
 

.1 600 WOG, bronze body, bronze ball, with Teflon seal. 
 

.2 Ball valves shall have full port opening. 
 

.3 Standard of Acceptance: Jenkins, Crane, Toyo, Kitz, Grinnell, Apollo 
 
PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 
3.1.1 Connect to fixtures and equipment in accordance with manufacturer’s instructions.  
 
3.1.2 Install tubing close to building structure to minimize furring, conserve headroom and 

space. Group exposed piping and run parallel to walls.  
 
3.1.3 Cut square, ream and clean tubing and tube ends, clean recesses of fittings and assemble 

without binding.  
 
3.1.4 Lay buried tubing in accordance with AWWA Class "B" bedding.  
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3.1.5 Isolate equipment, fixtures and branches with ball valves.  
 
3.1.6 New or repaired potable water systems shall be purged of deleterious matter and 

disinfected prior to utilization.  The method to be followed shall be that prescribed by the 
health authority having jurisdiction or in the absence of a prescribed method as follows: 

 
.1 The pipe system shall be flushed with clean, potable water until dirty water 

does not appear at the points of outlet. 
 

.2 The system or part thereof shall be filled with a water/chlorine solution 
containing at least 50 parts per million (50 mg/L) of chlorine, and the system 
or part thereof shall be valved off and allowed to stand for 24 hours; or the 
system or part thereof shall be filled with a water/chlorine solution containing 
at least 200 parts per million (200mg/l) of chlorine and allowed to stand for 
three (3) hours. 

 
.3 Following the required standing time, the system shall be flushed with clean 

potable water until the chlorine is purged from the system. 
 

.4 The procedure shall be repeated where shown by a bacteriological examination 
that contamination remains present in the system. 

 
3.1.7 Compression fittings are not acceptable.  
 
3.1.8 All valves packing shall be asbestos free.  
 
3.1.9 Provide isolation valves on all main branch feeds to each washroom group and as shown 

on drawings. 
 
3.1.10 Install all grooved end components as per manufacturer’s latest recommendation. 
 
 
 End of Section 
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PART 1 - GENERAL 
 
1.1 GENERAL 
 
1.1.1 This section of the specification shall be read in conjunction with and shall be governed 

by the requirements outlined in Section 01 01 00 of the specification. 
 
1.2 REFERENCE STANDARDS 
 
1.2.1 Do the work in accordance with the Ontario Building Code, Plumbing Code, and local 

authority having jurisdiction. 
 
1.2.2 CSA B70 Specifications for Cast Iron Soil Pipe Fittings and Means 

of Joining. 
 
1.2.3 CSA B125 Specifications for Plumbing Fittings 
 
1.2.4 ASTM B32 Specifications for Solder Metal 
 
1.2.5 ASTM B306 Specifications for Copper Drainage Tube (DWV) 
 
1.2.6 ASTM B88, ASTM B88M  Specifications for Seamless Copper Water Tube 
 
1.2.7 ASTM A74 Specification for Cast Iron Soil Pipe and Fittings 
 
1.2.8 ASTM C564 Specification for Rubber Gasket for Cast Iron Soil Pipe 

and Fittings 
 
PART 2 - PRODUCTS 
 
2.1 COPPER TUBE AND FITTINGS 
 
2.1.1 For all above grade vent, sanitary and storm piping, Type DWV to: 
 

.1 ASTM B306 - Specification for copper drainage tube (DWV). 
 

.2 CSA B158 for cast brass fittings. 
 

.3 ANSI B16.29 for wrought copper fittings. 
 

.4 Solder: tin-lead, 50:50, to ASTM B32, type 50A - Specification for solder metal. 
 

.5 ASTM B88. 
 

.6 ASTM C564 
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2.2 CAST IRON PIPING AND FITTINGS 
 
2.2.1 For above grade storm, sanitary and vent piping, minimum NPS 3, to CSA B70, ASTM A74 

with heavy bituminous coating. 
 
2.2.2 For above grade storm, sanitary and vent piping 4" (100 mm) size and larger: Cast iron. 
 
2.2.3 For storm, sanitary and vent piping joints. 
 

.1 Mechanical joints. 
 

.1 Neoprene of butyl rubber compression gaskets for all pipe 
connections to ASTM C564-70. 

 
.2 SS clamps. 

 
PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 
3.1.1 Install piping parallel and close to walls to conserve space, and to grade indicated, and to 

suit installation of related work. 
 
3.1.2 Apply two coats of asphalt paint to pipe laid in, or passing through concrete. 
 
3.1.3 Where piping passes through floor or wall below grade pack and seal in concrete complete 

with Link Seal. 
 
3.1.4 PVC piping shall not be utilized above grade.  PVC piping is acceptable for below grade 

piping.  The PVC piping shall convert to cast iron prior to the point where it penetrates the 
floor slab. 

 
3.1.5 Provide venting to plumbing fixtures and fixture groups in accordance with the Ontario 

Building Code, Plumbing Code, and local authorities having jurisdiction. 
 
3.2 TESTING 
 
3.2.1 The drainage and vent system shall be tested in accordance with the Ontario Building 

Code, Plumbing Code, and tested in accordance with the requirements of the authority 
having jurisdiction. Perform tests in the presence of each governing authority and obtain 
certification.  Repeat tests as often as necessary to obtain certification. 

 
3.2.2 Perform tests before piping is covered or concealed. 
 
3.2.3 Remove all fittings which will not withstand test pressure, and replace after test. 
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3.2.4 Eliminate leaks, or remove and refit defective parts. 
 
 
 End of Section 
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PART 1 - GENERAL 
 
1.1 GENERAL 
 
1.1.1 This section of the specification shall be read in conjunction with and be governed 

by the requirements of Section 01 01 00 of the specification. 
 
1.2 REFERENCE STANDARDS 
 
1.2.1 Do the work in accordance with the Ontario Building Code, Plumbing Code, and in 

accordance with local regulations except where specified otherwise.   
 

1.2.2 Do the work in accordance with CAN3-B45 and CSA B125 except where specified 
otherwise. 

 
1.3 SHOP DRAWINGS 
 
1.3.1 Submit shop drawings in accordance with Section 01 33 00.  
 
1.4 MAINTENANCE DATA 
 
1.4.1 Provide maintenance data for incorporation into maintenance manual specified in 

Section 01 33 00.  
 
1.5 FIXTURES AND TRIM 
 
1.5.1 Architectural drawings to govern in determination of number and location of 

fixtures.  
 
1.5.2 Fixtures to be product of one manufacturer.  
 
1.5.3 Unless specified otherwise, trim to be product of one manufacturer.  
 
PART 2 - PRODUCTS  
 
2.1 GENERAL 
 
2.1.1 Plumbing fixtures shall be as indicated and specified with all required supports,  

accessories, wastes, vent and water  connections as required to make the fixture  
complete.  
 

2.1.2 Unless specified otherwise, fixtures shall be white.  
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2.1.3 Unless specified otherwise, all exposed valves, pipe, escutcheon, etc., shall be 
polished chrome finish.  
 

2.1.4 Fixtures and trim shall be new and free of all defects or blemishes. Finished surfaces 
shall be clean, smooth, and bright guaranteed not to craze, change color or scale. 
Imperfections of any kind shall be sufficient reason for rejection and the item shall 
be removed and an acceptable replacement installed at no additional cost.  
 

2.1.5 Provide all lavatory hot and cold water supply lines with a renewable disc, chromium 
plated lock shield stop valve.  
 

2.1.6 Provide cast brass chrome plated escutcheon plates with set screws on all water and 
drain pipes where such lines pass through, floors, walls and partitions.  
 

2.1.7 Protect fixtures with enamel or glazed surface from damage by covering or coating 
as recommended in the Bulletin "Handling & Care of Enameled C.I. Plumbing 
Fixtures".  
 

2.1.8 Ontario Building Code conforming wheel chair accessible assemblies shall be 
covered with an under sink/lavatory protective pipe cover. 

 

 
 
 

[WC-1] Floor Mounted Bowl – Kindergarten (Flush Tank) 
Bowl: American Standard Cadet Pro #215DA-104 c/w tank fill valve or 
water control, trip lever rod, flush valve, flapper, and all necessary 
accessories. 
• Seat: Bemis/Olsonite (White). 
 

[WC-2] Floor Mounted Bowl – General - Handicap Accessible (Flush 
Valve) 
• Bowl: American Standard Madera Madera Elongated 16.1/2. 
• Flush Valve: Delta Commercial Model 81T201-5, quiet action, Teck 
exposed diaphragm flush valve, renewable seat, polished chrome plated 
finish, external water conserving flush volume adjustment, vandal resistant 
cover, metal "non-hold-open" handle. 25 mm (1") FIP/copper sweat inlet 
adapter angle check stop with protecting cap, adjustable 121 mm (4-3/4") 
plus or minus 11 mm (7/16") inlet/valve outlet centres, vacuum breaker, 38 
mm (1-1/2") dia. cover tube and wall flange, spud flange and concealed 
spud nut. Flush valve supplied complete with centre cover bumper. 
(volume must be adjustable) 
• Seat: Bemis/Olsonite 1950SS (White). 
 
[LV-1] Lavatory (Kindergarten) (Two Handle Faucet, 203 mm - 4" C.C. 
– Wall Mounted) 
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• Basin: American Standard Lucerne 0356.421 complete with wall carrier 
• Faucet: Delta Commercial Model 21T131, 102 mm (4"), two handle, cast 
brass centre-set, polished chrome plated finish, Tuf-Teck compression 
structures, 90% flow with first 1/4 turn of operation, positive shutoff even 
in poor water conditions, metal hold-down package, 4" Cast Centre-set 
Less Pop-up (no pop-up hole) - 2 hole installation, Outlet#: 3, VR Aerator- 
1.5 USGPM (5.68 L/min), Vandal Resistant(VR) Handle#: 1, VR Five 
Flute Handles-Metal-Colour indexed-Vandal resistant(VR) screws. 
(no ceramic cartridges) 
• Drainage: Delta Commercial Model 33T260 drain, 32 mm (1-1/4") size 
P.O. plug with overflow holes, chrome plated, open grid, cast brass waste 
strainer. 
• Supplies: Delta Commercial Model 47T2312SD, two heavy duty, chrome 
plated finish, angle lavatory supplies, screw driver slot, flexible riser tubes 
and stainless steel wall flange. 
• 'P' Trap: Delta Commercial Model 33T311, 32 mm (1-1/4") size P trap, 
369 mm (14.5") from centreline of inlet to outlet, with cleanout, polished 
chrome plated, cast brass body, adjustable. 
 
[LV-2] Hands Free - Basin (203 mm - 4" C.C. - Wall Mounted – Barrier 
Free): 
• Basin: American Standard Murro 0955.001EC with 0059.020EC 
shroud/knee contact guard 
• Faucet: Delta Commercial Model 591T0268, Hard Wire, 102 mm (4") 
electronic faucet, Cast one-piece body, Polished chrome plated trim, 
Serviceable filter screen upstream of solenoid valve, Metal hold-down 
package, Spout#: 2 - 4" Cast Lavatory Faucet, Outlet#: 6 - Vandal 
Resistant 1.0 USGPM (3.8L/min) Flow Control Non-Aerating Outlet, 
Factory assembled in Recessed mounting 250 mm (10") metal box with 
stainless steel cover - includes thermostatic mixing valve Transformer 
Delta Commercial Model RP3250 
• Drainage: Delta Commercial Model 33T290 drain, 32 mm (1-1/4") size 
P.O. plug with overflow holes, chrome plated, open grid, cast brass waste 
strainer. 
• "P" Trap Delta Commercial Model 33T311, 32 mm (1-1/4") size P trap, 
369 mm (14.5") from centreline of inlet to outlet, with cleanout, polished 
chrome plated, cast brass body, adjustable. 
 
[SK-1] Stainless Steel Sink - Kindergarten (Single Handle - One 
Compartment): 
• Sink: Kindred Model LBS 6808P - 1: 20 gauge, type 302, 18-8 stainless 
steel (2-hole). 
• Faucet: Delta Commercial Model 27T4933-LS, Cast Deck mount LESS 
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pop-up, 200 mm (8") center, deck mount faucet, single handle, heavy duty 
cast brass body, polished chrome plated finish, TUF-TECK compression 
structures, positive shutoff even in poor water conditions, 
metal hold-down package, Spout#: 250 mm (10"), Outlet - VR Aerator - 
2.2 USGPM (8.3 L/min) - Vandal Resistant (VR), Handle - VR 76 mm 
(3") Lever Handle - Vandal Resistant(VR) screws, 120 degrees limited 
swing of spout - swing position is field adjustable in 15 degree increments 
(no ceramic cartridges). 
• Mixing Valve: Delta Commercial Model 060434A. 
• Drainage: Delta Commercial Model 33T360, 38 mm (1-1/2") size cast "P" 
trap 300 mm (11.8") long with cleanout. 
• Supplies: Delta Commercial. 
 
[DF-1] Drinking Fountain, Hi-Lo Barrier Free, Wall Mounted 

• Manufacturer: Haws Model 1109-BP wall mounted with plate Model 
6700.4. Supply: 13 mm (1/2") IPS. Drain: 32 mm (1-1/4") NPT. Back Panel: 
BP3. Mounting Plate: 6700. 

 

PART 3 - EXECUTION 
 
3.1 FIXTURE INSTALLATION 
 
3.1.1 Connect fixtures complete with supplies and drains, traps and cleanouts, supported 

level and square. Hot water faucets shall be on left.  
 

3.1.2 Provide venting for all plumbing fixtures as required by codes.  
 

3.1.3 All handicap fixtures to be mounted at heights to be in accordance with Ontario 
Building Code requirements and shall be in accordance with requirements of local 
authorities having jurisdiction. 
 

3.1.4 Provide chrome plated flexible supplies to fixtures with screw driver stops, reducers 
and escutcheons. 
 

3.1.5 All piping shall be recessed unless otherwise approved.  Piping to be installed in 
areas shall be run in neat parallel lines as tight as possible to walls and ceilings. 
 

3.1.6 Install fixtures in accordance with manufacturer’s recommendations. 
 
 End of Section 
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PART 1 - GENERAL 
 
1.1 GENERAL 
 
1.1.1 This section of the specification shall be read in conjunction with and shall be governed 

by the requirements outlined in section 21 05 10 of the specification. 
 
1.2 REFERENCE STANDARDS 
 
1.2.1 Do plumbing specialties and accessories work in accordance with the Ontario Building 

Code, Plumbing Code, and local authority having jurisdiction. 
 
1.3 SHOP DRAWINGS 
 
1.3.1 Submit shop drawings in accordance with Section 21 05 01. 
 
1.3.2 Indicate dimensions, construction details and materials for the following: 
 
.1 Floor drains 
.2 Clean outs 
.3 Water hammer arrester 
.4 Backflow preventors 
 
PART 2 - PRODUCTS 
 
2.1 FLOOR DRAINS 
 
2.1.1 General: all floor drains to be provided with trap primer tapping. 
 
2.1.2 FD-1 FLOOR DRAINS - FINISHED AREA - ADJUSTABLE STRAINER  

 
Jay R smith model # 2005Y-A05NB Floor Drain, duco coated cast iron body, with 
reversible membrane clamp and adjustable collar, no hub, 5" (127mm) diameter nickel 
bronze strainer.  

 
2.1.3 FFD-1 FLOOR DRAINS - FINISHED AREA - STRAINER WITH FUNNEL  

 
Jay R. Smith #2005-3580NB-P050 Floor Drain, all duco coated, 9" (220mm) dia. cast 
iron body, reversible flashing clamp with seepage openings, no-hub outlet round Funnel 
4" (102mm) Dia. nickel bronze, trap primer connection 1/2" (13mm). 

 
2.2 CLEANOUTS 
 
2.2.1 Line Cleanouts 
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2.2.2 Line cleanouts in cast iron pipe with polyurethane gasketted cover secured to body with 

full size pipe opening. 
 
.1 Standard of Acceptance: JR Smith 4420, Zurn. 
 
2.2.3 Stack Cleanout 
 
2.2.4 In base of cast iron stacks with neoprene gasketted secured cover.  Where cleanouts are 

concealed behind finished walls access shall be round stainless steel plate and slotted flat 
head S.S. screws. 

 
.1 Standard of Acceptance: JR Smith 4510, Zurn. 
 
2.2.5 Floor Cleanouts 
 
.1 In Unfinished Areas. 
 

.1 Epoxy coated cast body with integral clamp device, and removable positive seal 
cleanout plug and heavy duty 6" (150 mm) adjustable cover secured with stainless 
steel screws. 

 
.2 Standard of Acceptance: JR Smith 4220, Zurn ZN 1500, Wade, Josam. 

 
2.2.6 In Finished Areas 
 

.1 All cleanouts shall be coordinated with the Architectural floor finish.  Submit shop 
drawing showing all floor cleanouts on Architectural Terrazzo Finish Drawing to 
coordinate location with Architectural Terrazzo prior to installation. 

 
.2 In tiled areas: 
 

.1 Same as above with square nickel bronze cover secured with stainless steel screws 
and frame recessed for tile.  Cover shall be adjustable to suit floor lines when 
installing finished floor. 

 
.2 Standard of Acceptance: JR Smith 4140, Zurn, Wade, Josam. 

 
.3 In terazzo areas: 
 

.1 Same as above with square nickel bronze cover secured with stainless steel screws 
and frame recessed for terazzo.  Cover shall be adjustable to suit floor lines when 
installing finished floor. 
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.2 Standard of Acceptance: JR Smith 4180, Zurn, Wade, Josam. 
 
.4 In carpeted areas: 
 

.1 Same as above with nickel bronze cover and frame secured with stainless steel 
screws.  Cover shall be adjustable to suit floor lines when installing finished floor. 

 
.2 Standard of Acceptance: JR Smith 4020Y, Zurn, Wade, Josam. 

 
.5 In other finished areas: 
 

.1 Same as above with nickel bronze frame and cover secured with stainless steel 
screws.  Cover shall be adjustable to suit floor lines when installing finished floor. 

 
.2 Standard of Acceptance: JR Smith 4020, Zurn, Wade, Josam. 

 
.6 In heavy traffic areas 
 

.1 Same as above with extra heavy nickel bronze frame and cover secured with 
stainless steel screws.  Cover shall be adjustable to suit floor lines when installing 
finished floor. 

 
.2 Standard of Acceptance: JR Smith 4100, Zurn, Wade, Josam. 

 
2.3 RECESSED ACCESS DOORS 
 
2.3.1 The Mechanical Contractor shall prepare a drawing showing the location of all access 

doors required in hard ceilings prior to proceeding with the installation of the piping for 
these areas. 

 
2.4 WATER HAMMER ARRESTOR 
 
2.4.1 Brass piston in a type “K” copper casing size according to manufacturers recommendation 

chart below to eliminate water hammer and shock from piping system.  Provide water 
hammer arrester on hot and cold water supplies to all quick valves, solenoids and 
plumbing fixtures and locate in an upright position between the last two fixtures on a line, 
or horizontally at the end of line closets to supply source. 

 
SIZE FIXTURE UNITS MODEL NO. CONN. SIZE 

A 1-11 SC-500 2" (12 mm) 

B 12-32 SC-700 3/4" (20 mm) 

C 33-60 SC-1000 1" (25 mm) 
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SIZE FIXTURE UNITS MODEL NO. CONN. SIZE 

D 61-113 SC-1250 1-1/4" (32 mm) 

E 114-154 SC-1500 1 2" (38 mm) 

F 155-330 SC-2000 2" (50 mm) 
 
2.4.2 Standard of Acceptance: PPP Series SC 
 
2.5 TRAP SEAL PRIMERS 
 
2.5.1 Provide for all floor and hub drains. 
 
2.5.2 1 or 2 Floor Drains 
 
2.5.3 2" (12 mm) NPT connections, with strainer and integral back flow preventer and vacuum 

breaker. 
 
2.5.4 Provide NPS 1/2 Type K hard copper or plastic tubing connection between trap primer 

valve and floor drain. 
 
2.5.5 Trap primer to be mounted 1 foot above the floor for every 20 feet of make-up water line. 
 
2.5.6 Standard of Acceptance: PPP Model PO-500 as required. 
 
2.5.7 All Locations With 2 or More Traps within 100 Feet of Each Other 
 
2.5.8 The unit shall supply a minimum of 10 oz. Of water per opening, once in each 24 hour 

period based on system pressure of 60 psi.  Factory assembled with a bronze body ball 
valve, water hammer arrester, solenoid valve, atmospheric vacuum breaker, 24 hour timer, 
3/4" NPT connection, and a type L copper manifold. Electronic single point power 
connection 120 V 1 amp draw and manual override switch 

 
2.5.9 Trap primer shall be mounted 1 foot above the floor for every 20 feet of make-up water 

line. 
 
2.5.10 Standard of Acceptance: PPP PT-4 through 24 as required.  
 
2.6 TRAPS 
 
2.6.1 Cast iron body deep seal traps, threaded, hub, or spigot on inlet. 
 
PART 3 - EXECUTION 
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3.1 CLEANOUTS 
 
3.1.1 In addition to those required by code, install at base of all soil and waste stacks, and 
rainwater leaders and where indicated. 
 
3.1.2 Bring cleanouts to wall or finished floor unless serviceable from below floor. 
 
3.1.3 Building drain cleanout and stack base cleanouts: line size to maximum NPS 4. 
 
3.2 WATER HAMMER ARRESTER 
 
3.2.1 Install on branch supplies to each fixture or group of fixtures and where indicated. 
 
3.3 TRAP SEAL PRIMERS 
 
3.3.1 Install on cold water supply to nearest plumbing fixture, in concealed space and in 

accordance with manufacturers recommendations. 
 
3.3.2 Install shut-off valves, solenoid valves and timer in accordance with manufacturer's 

instructions.  Provide wiring and connections as required.  Mechanical contractor shall be 
responsible for all electrical wiring to the timer from the nearest junction box and circuit 
provided by Division 16 and all control wiring from the timer to the solenoid valves.  The 
electrical work carried out shall comply with Division 16. 

 
3.3.3 The trap seal primers are not shown on the drawing.  The Division 15 Contractor shall be 

responsible for locating the trap seal primers in Janitor’s closets, Storage Rooms or 
Mechanical rooms and providing all piping and wiring from these locations. 

 
3.4 FLOOR DRAINS AND AREA DRAINS 
 
3.4.1 Install all square floor and area drains perpendicular to walls and in accordance with 

manufacturer’s recommendations. 
 

 
 END OF SECTION 
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PART 1 - GENERAL 
 
1.1 GENERAL 
 
1.1.1 This Section of the Specification shall be read in conjunction with and be governed by the 

requirements of Section 21 05 01 - Mechanical General Provisions. 
 
1.1.2 Perform Thermal Insulation work in accordance with ASHRAE 90-1 Standards. 
 
1.2 REFERENCE STANDARDS 
 
1.2.1 ANSI/NFPA 90A   Installation of Air Conditioning and Ventilating Systems 
 
1.2.2 ANSI/NFPA 90B  Installation of Warm Air Heating and Air Conditioning Systems 
 
1.2.3 ASTM.A167-92B Specification for Stainless and Heat Resisting Chromium-Nickel 

Steel Plate, Sheet and Strip 
 
1.2.4 ASTM C335 Test Method for Steady State Heat Transfer Properties of 

Horizontal Pipe Insulations 
 
1.2.5 ASTM C411-82 Test Method for Hot Surface Performance of High Temperature 

Thermal Insulation 
 
1.2.6 CAN/CGSB-51.12 Cement, Thermal Insulating and Finishing 
 
1.2.7 CAN/CGSB-51.40 Thermal Insulation, Flexible, Elastomeric, Unicellular, Sheet and 

Pipe Covering 
 
1.2.8 CGSB 51-GP-9M Thermal Insulation, Mineral Fibre, Sleeving for Piping and Round 

Ducting 
 
1.2.9 CGSB51-GP-11M Thermal Insulation, Mineral Fibre, Blanket for Piping, Ducting, 

Machinery and Boilers 
 
1.2.10 CGSB51-GP-52M Vapour Barrier Jacket and Facing Material for Pipe, Duct and 

Equipment Thermal Insulation 
 
1.3 SHOP DRAWINGS 
 
1.3.1 Submit shop drawings in accordance with Section 21 05 01. 
 
1.3.2 Submit manufacturer's catalogue of literature related to installation, fabrication for pipe, 

fittings, valves and jointing recommendations for approval. 
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1.3.3 Prior to ordering insulation materials, submit a sample board demonstrating the cross 
section of each type of insulation to be utilized on the project for approval.  Submission 
shall include insulating material, exterior jackets and adhesive for each type of insulation.  
After review and acceptance, the sample board shall be kept on site for the duration of 
the project for reference purposes.  Deviation from the accepted samples will not be 
permitted. 

 
1.4 DEFINITIONS 
 
1.4.1 "CONCEALED" means: Insulated mechanical services and equipment in trenches, chases, 

furred spaces, pipe shafts or hung ceilings. 
 
1.4.2 "EXPOSED" means: "not concealed" as defined herein.  
 
1.5 REGULATORY REQUIREMENTS 
 
1.5.1 Comply with all requirements of Local and Provincial Authorities having jurisdiction, the 

Ontario Building Code and the Underwriters’ Laboratory of Canada (ULC). 
 
1.5.2 When tested, fire retardant type insulation materials, coverings and adhesives with 

maximum 25 Flame Spread and maximum 50 Smoke Developed ratings, shall be in 
accordance with CAN/ULC-S102 and NFPA 255.  Materials tested in accordance with 
ASTM C411 shall not flame, smoulder, glow or smoke at temperature(s) to which exposed 
in service. 

 
1.5.3 Properly identify insulation materials, coverings and adhesives when required by Federal 

and/or Provincial Health and Safety WHMIS Legislation. 
 
1.6 QUALIFICATIONS 
 
1.6.1 Engage a licensed Insulation Application Contractor, specializing in, and possessing an 

established reputation for this type of work. 
 
1.7 QUALITY ASSURANCE 
 
1.7.1 Insulating material(s) shall be new, undamaged and of the respective type(s) specified for 

each specific application. 
 
1.7.2 Pipe insulation shall be performed and furnished in standard lengths with ends cut square, 

and conforming with the dimensional requirements of ASTM C 585. 
 
1.8 DELIVERY, STORAGE AND HANDLING 
‘ 
1.8.1 Insulation, coverings, cements, adhesives coatings etc., shall be shipped to the site in 

factory fabricated containers, with the manufacturer’s stamp or label affixed, indicating the 
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fire hazard ratings of the products, name of the manufacturer and brand. 
 
1.8.2 Retain insulation materials in their original containers, until immediately prior to 

application.  Keep all materials dry during shipping and storage. 
 
1.8.3 Retain adhesives in their original cartons or containers with the manufacturer’s name and 

catalogue number clearly identified on same.  Protect contents against freezing. 
 
1.8.4 Protect insulation against dirt, water, chemical and mechanical damage before, during and 

after installation.  Do not install damaged insulation.  The Contractor shall remove all 
damaged insulation from the job site, at no additional cost to the Owner/Architect. 

 
1.8.5 Installed, non-weatherproofed, insulation shall be protected from inclement weather with 

an approved waterproof sheeting as installed by the Contractor.   The Contractor shall 
remove and replace any wet or damaged insulation, at no additional cost to the 
Owner/Architect. 

 
 
PART 2 - PRODUCTS 
 
2.1 P-1 - FORMED FIBROUS GLASS 
 
2.1.1 Application:  
 

.1 Insulation System P-1 for piping, valves, and fittings as follows: 
.1 Domestic hot water, tempered water and recirculating piping. 

 
2.1.2 Material(s): 
 

.1 Insulate all piping with a preformed inorganic fiberglass pipe insulation, 
complying with ASTM C 547, Class 3 to 850° F. (454° C.), rigid, moulded pipe 
insulation, non-combustible and conforming with the following: 
.1 “k” (KSI) @ 75° F. mean temperature 0.23 max. (0.033 @ 24° C.); 
.2 Maximum service temperature 850° F. (454° C.); 
.3 rated 25/50 per ASTM E 84, UL 723 and NFPA 255; 

 
2.1.3 Vapour Retardant Jacketing:  
‘ 

.1 White "KRAFT" paper reinforced with a glass fibre yarn and bonded to an 
aluminum foil, with self-sealing longitudinal laps and butt strips. 

 
.2 Standard of Acceptance:  Fiberglass Canada: 850 with ASJ-SSL Jacket, Manson: 

Alley K with all-purpose APT Jacket, Knauf, Johns Manville. 
 
2.1.4 Thickness: 



 THERMAL INSULATION FOR PIPING 23 05 05 
 Page 4  
 
 

 
.1 Table 1 - Insulation Thicknesses follows: 

 
TABLE 1- HOT SYSTEMS INSULATION THICKNESSES 

Service Fluid Design 
Operating 

Temperature 
Range ° F 

Nominal Pipe Size Insulation Thickness 

Runout
s Up To 

2 

1 & 
Less 

1-3/4 
To 2 

2-1/2 
To 4 6 8 & 

Up 

Domestic Hot Water & 
Recirculation  piping & Tempered 
Water Piping 

Up to 140° F. 
Up to 60° C. 

1/2" 
12 mm 

1.0" 
25 m
m 

1.0" 
25 m
m 

1.5" 
40 m
m 

1.5" 
40 m
m 

1.5" 
40 m
m 

Hot Water Heating Piping and 
Equipment Drain Lines, Safety 
Valve Vents, etc. 

Up to 200° F. 
Up to 93° C. 

1/2" 
12 mm 

1.5" 
40 m
m 

1.5" 
40 m
m 

1.5" 
40 m
m 

1.5" 
40 m
m 

1.5" 
40 m
m 

 
2.2 P-2 - FORMED FIBROUS GLASS WITH VAPOUR BARRIER 
‘ 
2.2.1 Application: 
 

.1 Insulation System P-2 - Piping, Valves and Fittings - Temperatures Up To 
850° F. (454° C.): 
.1 domestic cold water; 
.2 horizontal and vertical runs of storm piping for 33' (10 m) from roof 

drain; 
.3 where multiple storm drain runouts are shorter than 33' (10 m) 

connect into a storm main.  Insulate entire length of storm main up 
to 33' (10 m) beyond the last runout; 

.4 entire length of horizontal storm piping above hard ceilings. 
 

2.2.2 Material(s): 
 

.1 Insulate all piping with a preformed fiberglass pipe insulation, complying with 
ASTM C 547, Class 3 to 850° F. (454° C.), rigid, moulded pipe insulation, non-
combustible and conforming with the following: 
.1 “k” (KSI) @ 75° F. (24° C.), mean temperature 0.23 max. 

(0.033 @ 24° C.); 
.2 maximum service temperature 850° F. (454° C.); 
.3 rated 25/50 per ASTM E 84, UL 723 and NFPA 255; 
.4 product must comply with ASTM C 795 when used over stainless 

steel. 
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2.2.3 Vapour Retardant Jacketing:  
 

.1 White "KRAFT" paper reinforced with a glass fibre yarn and bonded to an 
aluminum foil, with self-sealing longitudinal laps and butt strips. 

 
.2 Standard of Acceptance:   Fibreglass Canada: 850 with ASJ-SSL Jacket, Manson: 

Alley K with all-purpose APT Jacket, Knauf, Johns Manville 
 
2.2.4 Thickness: 
 

TABLE 1- COLD SYSTEMS INSULATION THICKNESSES 

Service Fluid Design 
Operating 
Temperatur
e Range ° F 

Nominal Pipe Size Insulation Thickness 

Runouts 
Up To 2 

1 & 
Less 

1-3/4 
To 2 

2-1/2 
To 4 6 8 & Up 

Domestic Cold 
Water 

40 to 50 1/2" 
(12mm) 

1/2" 
(12mm) 

1" 
(25mm) 

1" 
(25mm) 

1" 
(25mm) 

1" 
(25mm) 

Storm Water   1" 
(25mm) 

1" 
(25mm) 

1" 
(25mm) 

1" 
(25mm) 

1" 
(25mm) 

1" 
(25mm) 

 
 
2.3 FASTENINGS 
 
2.3.1 Insulation Systems P-1, and P-2: 
 

.1 Tape:  Colour matching, pressure sensitive, self adhesive vinyl tape.  Under 25 
for Flame Spread and under 50 for Smoke Developed ratings. 

 
.2 Lap Seal Adhesive:  Quick-setting adhesive for joints and lap sealing of vapour 

barriers. 10 Flame Spread and 0 Smoke Developed ratings. 
 

.3 Standard of Acceptance:  Foster: 85-75 Drion. 
 

.4 Lagging Adhesive:  Fire retardant coating approved by CFFM and Authorities 
having jurisdiction prior to application. 

 
2.4 JACKETS 
 
2.4.1 Canvas: 
 

.1 Apply in exposed areas:  compacted firm, ULC listed, heavy plain weave, cotton 
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fabric at 6 oz. per sq. yd (220 g/m2) treated with diluted fire retardant lagging 
adhesive.   

 
.2 On concealed valves and fittings use ULC listed plain weave cotton fabric at 

3 oz. per sq. yd (120 g/m2). 
 

.3 Standard of Acceptance: S. Fattal, Thermocanvas, Johns Manville. 
 
2.4.2 Aluminum: 
 

.1 Apply in areas exposed to the outdoors to CSA HA Series-M1980: 
.1 crimped or embossed alloy jacketing 0.016" (0.045 mm) 26 gauge 

thick with longitudinal slip joints and 2" (50 mm) end laps with 
factory attached protective liner on interior surface.  Aluminum alloy 
butt straps with mechanical fasteners; 

.2 jackets on fitting, 0.016" (0.045 mm) thick, die shaped components 
of alloy with factory attached protective liner on interior surface. 

 
PART 3 - EXECUTION 
 
3.1 APPLICATION 
 
3.1.1 Apply insulation once required tests are complete and approved by the Consultant.  

Surfaces shall be clean and dry when insulation is installed and during application of any 
finish. 

 
3.1.2 Work shall be performed by a qualified Insulation Journeymen. 
 
3.1.3 Apply insulation under ambient temperature conditions in accordance with insulation or 

adhesive manufacturer’s recommendations. 
 
3.1.4 Apply insulation neatly and tightly in unbroken lengths and with ends of sections firmly 

and squarely butted or engaged together.  Lap canvas or other specified wrapping over 
all joints and thoroughly cement down with adhesive.  Vapour barriers and insulation shall 
be complete over the full length of pipe or surface, without penetration for hangers, and 
without interruption at sleeves, pipe and fittings. 

 
3.1.5 Extend insulation through sleeves in walls (except fire walls) or other openings in the 

building for a continual insulation and vapour barrier of uniform diameter. 
 
3.1.6 Terminate insulation at each side of the fire walls and pack the space between the wall 

sleeve and pipe as specified in Section 21 05 01. 
 
3.1.7 Replace removed insulation from existing piping to make tie-in connections with new 

insulation.  Cut back existing insulation a sufficient distance to make/form a neat and firm 



 THERMAL INSULATION FOR PIPING 23 05 05 
 Page 7  
 
 

butt joint between old and new insulation. 
 

 
3.1.8 Protect insulation on domestic cold water lines with insulation shields consisting of high 

density insulation and sheet steel support.  Alternatively, bury pipe hanger in insulation 
and apply insulation up hanger rod not less than four (4) times the insulation thickness.  
Insulation inserts shall be sized as follows: 

 
INSULATION INSERTS - SIZES 

Pipe Size Length 

Inches (mm) Inches (mm) 

1-1/2" to 2-1/2" (40 mm to 65 mm) 10" (250 mm) 

3" to 6" (75 mm to 150 mm) 12" (300 mm) 

8" to 10" (200 mm to 250 mm) 16" (400 mm) 

12" and up (300 mm and up) 22" (550 mm) 
 
3.1.9 Apply specified adhesives, mastics and coatings to manufacturer’s recommended 

minimum coverage per gallon. 
 
3.1.10 Install insulation with smooth and even surfaces. 
 
3.1.11 Where piping is indicated to be heat traced, provide oversized insulation to accommodate 

heat tracing cable. 
 
3.1.12 Apply insulation materials, accessories and finishes in accordance with manufacturer's 

recommendations. 
 
3.2 PIPE INSULATION 
 
3.2.1 Preformed Insulation:  Sectional insulation up to NPS 12, sectional or curved segmented 

above NPS 12. 
 
3.2.2 Multi-Layered Insulation:  Use staggered butt joint construction. 
 
3.2.3 Vertical Pipe over NPS 3:  Use insulation supports welded or bolted to pipe directly above 

lowest pipe fitting.  Thereafter, locate on 15' (4.5 m) centres and at each valve and flange. 
 
3.2.4 At expansion joints in piping, apply insulation over a 16-gauge sleeve fabricated to fit 

around expansion joint without restricting its movement.  Fabricate sleeve(s) so it may be 
removed to allow for the repacking and lubrication of the expansion joint without 
damaging adjoining insulation.  Extend sleeves a minimum of 3" (75 mm) longer than the 
expansion joint, fit with insulation retaining flanges and with a means of maintaining the 
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position of the sleeve over the expansion joint. 
 
3.2.5 Terminate insulation at each end of unions and flanges on hot lines, and at other points 

where indicated, with insulation cement, to CGSB 51-GP-6M, trowelled on bevel. 
 
3.2.6 Gouge out insulation for a proper fit where there is interference between the weld bead 

and the insulation.  Bevel away from studs and nuts to permit their removal without 
damage to insulation, and closely and neatly trim around extending parts of pipe saddles, 
supports, hangers, and clamp guides and seal with insulating cement. 

 
3.2.7 Insulation is not required on chrome plated piping and fittings. 
 
3.2.8 Surface temperature on the outside of insulation shall not exceed 150° F. (66° C.). 
 
3.2.9 Insulate flanges, valves and fittings with segments of insulation of the same type and 

thickness as the insulation on the pipe, secured in place with soft annealed galvanized 
wire.  Finish with cement and canvas while the cement is still wet. 

 
3.3 MECHANICAL FASTENERS 
 
3.3.1 Secure pipe insulation by straps.  Space straps at not more than 36” (900 mm) on centres 

and use at least three (3) rows per length of insulation section. 
 
3.4 SIZING 
 
3.4.1 Provide fire retardant coating on canvas jackets. 
 
3.4.2 Fire retardant coating shall be approved by Authorities having jurisdiction and CFFM prior 

to application. 
 
3.4.3 Priming: 
 

.1 Coat canvas covering exposed in finished spaces with diluted coat of lagging 
adhesive, as recommended by the insulation manufacturer.  Paint canvas to 
colour approved by Architect. 

 
 End of Section 
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PART 1 - GENERAL 
 
1.1 GENERAL 
 
1.1.1 This section of the specification shall be read in conjunction with and be governed by the 

requirements of Section 15010. 
 
1.2 REFERENCE STANDARDS 
 
1.2.1 MSS SP 58 – 1993 Pipe Hangers and Supports - Materials, Design and Manufacture 
 
1.2.2 MSS SP 69 – 1996 Pipe Hangers and Supports - Selection and Applications  
 
1.2.3 MSS SP 89 – 1998 Pipe Hangers and Supports -  Fabrication and Installation Practices 
 
1.2.4 MSS SP 90 – 2000 Guideline for Terminology For Pipe Hangers and Supports. 
 
1.2.5 ASTM B633 – Specification for Electrodeposited coatings of Zinc on Iron and Steel. 
 
1.2.6 ASTM A123 – Specification for Zinc (Hot Galvanized) Coatings on Products Fabricated from 

Rolled, Pressed, and Forged Steel Shapes, Plates, Bars and Strip. 
 
1.2.7 ASTM A653 – Specification for Steel Sheet, Zinc, Coated by the Hot Dip Process. 
 
1.2.8 ASTM A1011 – Specification for Steel, Sheet and Strip, Hot Rolled, Carbon, Structural, High 

Strength low Alloy, and High Strength Low Alloy with Improved Formability. 
 
1.3 SHOP DRAWINGS 
 
1.3.1 Submit shop drawings in accordance with Section 15010. 
 
1.3.2 Submit for approval, manufacturer's catalogue literature related to installation and 

fabrication. 
 
1.3.3 Submit product data on all hanger and support devices, including shields and attachment 

methods.  Product data to include, but not limited to materials, finishes, approvals, load 
ratings and dimension information. 

 
PART 2 - PRODUCTS 
 
2.1 PIPE HANGERS AND SUPPORTS 
 
2.1.1 Inserts 

.1 Inserts shall be in accordance with MSS SP 58. 
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.2 Set inserts in position in advance of concrete work. If necessary, use grid system 

in equipment room. 
 

.3 All inserts shall be provided with a means for attachment to forms. 
 
2.1.2 Poured Concrete 

.1 For concrete that has been poured and is a minimum of 4” (100mm) thick and 
pipes up to 4 NPS, approved type expansion shields and bolts may be used.  

 
.2 All drilling for hangers, rod inserts and work of similar nature shall be 

completed by Division 15. 
 
2.1.3 Clamps 

.1 For pipe sizes  2”  (50mm) and smaller  utilize malleable iron C clamps, lock 
nuts and cup point set screws for steel construction. 

 
.2 For pipe sizes larger than 2” (50mm) utilize malleable iron beam clamp with 

cross bolt for steel construction.  
 

.3 Clamps shall be UL, ULc and FM approved. 
 
2.1.4 Supplementary Supports 

.1 Steel construction required solely for the work of the Mechanical Contractor or 
Sub Trades and not shown on the Architectural or Structural Drawings shall be 
supplied and installed by the Mechanical Contractor or Sub Trade in 
accordance with applicable requirements of Division 5, Metals and Structural 
Miscellaneous. 

 
2.1.5 Anchoring 

.1 Anchoring of piping and equipment shall be to manufacturers 
recommendations. 

 
.2 All steam and condensate piping shall be hung in accordance with the 

requirements outlined in ANSI B31.1-1995.  Refer to Specification Sections for 
Steam and Condensate piping for requirements for stress analysis calculations. 

 
2.1.6 Hangers 

.1 Fabricate hangers, riser clamps, supports and sway braces in accordance with 
ANSI B31.1-1995 and MSS SP 58, MSS SP 69, MSS SP 89 and MSS SP 90. 

 
.2 Steel pipe hangers and supports shall have the manufacturers name, part 

number, and applicable size stamped in the part itself for identification. 
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.3 Hangers shall adequately support the piping system. They shall be located near 
or at changes in piping direction and as close as possible to concentrated loads.  
They shall provide a means for vertical adjustment after erection to maintain 
pitch required for proper drainage.   

 
.4 The Division 15 Contractor shall complete weight balance calculations for all 

piping systems to determine the required supporting force at each hanger 
location and the pipe weight load at each equipment connection. 

 
.5 The pipe hangers shall be capable of supporting the pipe in all conditions of 

operation.  They shall allow free expansion and contraction of the piping and 
prevent excessive stress resulting from transferred weight being introduced 
into the connected equipment. 

 
.6 Where piping is subjected to shock loads, such as thrust imposed by the 

activation of safety valves or the starting and stopping of condenser water 
systems hanger design shall include the provision of rigid restraints or shock 
absorbing devices of approved design. 

 
.7 Supports, guides and anchors shall be designed so that excessive heat will not 

be transmitted to the structure. 
 

.8 For pipe sizes 2 ½”  (65 mm) and less utilize either adjustable clevis hangers or 
adjustable swivel ring hangers. 

 
.9 For pipe sizes greater than 2 ½” (65 mm) utilize adjustable clevis type hangers.  

 
.10 For all domestic cold water, chilled water and steam and  condensate piping 

the hangers shall be oversized to fit over the outside of the insulation. 
 

.11 Use roller type hangers as required. 
 

.12 Provide spring hangers where required to offset expansion on horizontal runs 
which follow long vertical risers. 

 
.13 Provide spring hangers where specified in section 15241. 

 
.14 Provide saddles for all insulated pipes and prefabricated insulation shields with 

high density insulation with vapour barriers for domestic cold water and chilled 
water piping. 

 
2.1.7 Hanger Types 
 

.1 Adjustable Swivel Type Hangers 
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.1 Hanger shall constructed of carbon steel. 
.2 Hanger to be UL, ULc and FM approved. 
.3 For sprinkler piping applications the swivel hanger shall meet the 

requirements of the NFPA. 
.4 Swivel nut shall provide vertical adjustment once the pipe is in place. 
.5 For non insulated copper pipe utilize either copper plated or epoxy 

coated hangers. 
.6 Standard of Acceptance uninsulated steel pipe: Hunt Fig. #20, 

Myatt, Anvil Fig.69.  
.7 Standard of Acceptance uninsulated copper pipe: Hunt Fig #20C or 

Hunt Fig # 20E, Myatt, Anvil Fig. CT-69. 
.8 Standard of Acceptance insulated copper or steel pipe: Hunt Fig # 

25H, Myatt, Anvil, Cooper B-Line 
 

.2 Clevis Hangers 
 

.1 Hanger shall be constructed of carbon steel. 

.2 Hanger to be UL, ULc and FM approved. 

.3 Hanger shall provide vertical adjustment once the pipe is in place.  
For sizes 5” (125 mm) and larger utilize rod with two nuts.  For sizes 
less than 5” (125 mm) utilize bolt and nut.   

.4 For non-insulated copper pipe utilize either copper plated or epoxy 
coated hangers. 

.5 For roller hangers provide cast iron roller. 

.6 Standard of Acceptance uninsulated steel pipe: Hunt Fig #32, Myatt, 
Anvil, Cooper B-Line. 

.7 Standard of Acceptance uninsulated copper pipe: Hunt Fig 30C or 
30E, Myatt, Anvil Fig 65 epoxy coated, Cooper B-Line. 

.8 Standard of Acceptance steam piping requiring roller hangers: Hunt 
Fig #3436, Myatt, Anvil Fig 181, Cooper B-Line. 

.9 Standard of Acceptance insulated copper or steel pipe: Hunt Fig 
32U, Myatt, Anvil Fig 260, Cooper B-Line. 

 
2.1.8 Trapeze Hangers 
 

.1 Hanger shall be tube construction constructed of 12 gauge rolled form ASTM 
1011 structural steel Gr. 33 structural steel channel with galvanized finish. 

 
.2 Hanger shall be sized for the total weight of the pipes, concentrated loads, 

water and insulation supported on the trapeze. 
 

.3 Trapeze assembly shall be supported by a minimum of two rods with washer 
plates sized for the total weight of the pipes, concentrated loads and fluids 
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within the pipes. 
 

.4 All insulated pipe shall be provided with insulation shields and high density 
insulation so that the insulation can be supported above the trapeze. 

 
.5 Pipes mounted on trapeze hangers shall be guided by a U bolt every second 

hanger. 
 

.6 Trapeze hangers shall be sized as follows: 
 

Trapeze Hangers 

Tubing 
Size 

Maximum Load (lbs) based on the following distance between supports 
(inches) at a maximum temperature of 250 F. 

 18” 20” 22” 24” 26” 28” 30” 36” 42” 48” 54” 60” 

3/16” x 4” 
x 3” 

5800 520
0 

480
0 

4400 3900 3600 3500 2900 2500 2200 190
0 

1700 

¼” x 4” x 
4” 

1020
0 

910
0 

830
0 

7500 7000 6500 6100 5100 4300 3800 530
0 

4800 

¼” x 6” x 
4” 

   1200
0 

1110
0 

1030
0 

9600 8000 6800 6000 530
0 

4800 

¼ “ x 8” x 
4” 

   2000
0 

1840
0 

1710
0 

1600
0 

1330
0 

1140
0 

1000
0 

880
0 

8000 

 
.7 Standard of Acceptance: Anvil Fig. 46, Myatt, Hunt, Cooper B-Line. 

 
.8 Riser clamps 

.1 Clamp shall be constructed of carbon steel. 

.2 Clamp to be UL, ULc and FM approved. 

.3 For uninsulated copper pipe utilize copper plated riser clamp. 

.4 Standard of Acceptance: Hunt Fig #40, 41, 42C, Myatt, Anvil Fig 261, 
Cooper B-Line. 

 
2.2 Insulation Shields (Saddles) 

.1 Insulation shields shall be constructed of carbon steel and shall be galvanized. 
 

.2 Insulation shields shall be utilized in conjunction with high compressive 
strength inserts. 

 
.3 For pipes sizes NPS 5 and smaller the minimum metal thickness shall be 0.12” 

(3.2 mm). 
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.4 For pipes sizes NPS 6 and larger the minimum metal thickness shall be 0.19”, 
4.8 mm). 

 
.5 Shields shall 12” (300 mm) in axial length and shall span an arc of approximately 

180 degrees. 
 

.6 Shields for pipe sizes NPS 12 and larger shall have a centre rib. 
 

.7 Standard of Acceptance: Hunt, Myatt, Anvil Fig 167, Cooper B- Line. 
 
 
2.3 Calcium Silicate 
 
2.3.1 Providing Calcium Silicate Insulation at each hanger or trapeze support rather than 

insulation shields  is acceptable. 
 
2.4 Rod Sizing and Support Spacing 
 
2.4.1 Govern spacing between pipe rack supports using smallest pipe size. 
 
2.4.2 All hanger rods shall be galvanized or painted with red chromate primer. 
 
2.4.3 Rods shall be threaded at both ends or be provided with a continuous thread.  Use 

adjusting locknuts at upper attachments and hangers.  No wire, chain or perforated straps 
shall be allowed. 

 
2.4.4 Use rod diameters and spacing for pipe supports as shown in table with following 

exceptions: 
.1 Support plumbing piping in accordance with more stringent requirements of 

authorities having jurisdiction or as specified. 
 

.2 Support NPS 1/2 gas pipe every 6 ft (1.8 m). 
 

.3 Support NPS 1/2 copper pipe every 5 ft (1.5 m). 
 

.4 Support flexible joint roll grooved pipe in accordance with table 2 below, but 
not less than one hanger for each joint. 

 
.5 Support fire protection piping in accordance with NFPA codes. 

 
.6 Support plumbing piping in accordance with the Ontario Building Code, and 

the following: 
 

.1 Support all vertical soil pipe, vents, waste stacks and rain water 
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leaders at every floor with steel pipe clamps. 
 

Pipe Size 
NPS Rod Diameter 

Maximum Spacing: 

Steel Copper 

up to, 3/4 3/8" (10 mm) 7 ft (2.1 m) 6 ft (1.8 m) 

1 3/8" (10 mm) 7 ft (2.1 m) 6 ft (1.8 m) 

1-1/4 3/8" (10 mm) 7 ft (2.1 m) 6 ft (1.8 m) 

1-1/2 3/8" (10 mm) 9 ft (2.7 m) 8 ft (2.4 m) 

2 3/8" (10 mm) 10 ft (3 m) 9 ft (2.7 m) 

2-1/2 2" (12 mm) 12 ft (3.6 m) 10 ft (3 m) 

3 2" (12 mm) 12 ft (3.6 m) 10 ft (3 m) 

3-1/2 2" (12 mm) 13 ft (3.9 m) 11 ft (3.3 m) 

4 5/8" (16 mm) 14 ft (4.2 m) 12 ft (3.6 m) 

5 5/8" (16 mm) 16 ft (4.8 m)  

6 7/8" (22 mm) 17 ft (5.1 m)  

8 7/8" (22 mm) 19 ft (5.7 m)  

10 7/8" (22 mm) 22 ft (6.6 m)  

12 7/8" (22 mm) 22 ft (6.6 m)  

14 and 16 1” (25mm) 22 ft (6.6 m)  

18 1 1/8” (28mm) 22 ft (6.6 m)  

20 1 ¼” (32mm) 22 ft (6.6 m)  

24 1 ½” (40mm) 22 ft (6.6 m)  
 

Table 2 
 
2.4.5 Hangers shall be 3 piece minimum standard ie attachment, rod, pipe attachment. 
 
PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 
3.1.1 For cast iron pipe support piping on 5 foot centres ( ) and within 24” (600 mm) of each 

fitting. 
 
3.1.2 For steel and copper piping provide hangers at concentrated loads and within 24”  (600 

mm) of each elbow or tee. 
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3.1.3 Where multiple pipes run parallel at the same elevation trapeze hangers may be utilized.  

Trapeze hangers shall be spaced according to the smallest pipe size. 
 
3.1.4 Provide inserts for placement in formwork before concrete is poured.  Where concrete 

slabs form finished ceilings provide inserts flush with slab surface.  Provide hooked rod to 
concrete reinforcement for inserts carrying pipe over 4” (100mm).  

 
3.1.5 Mild steel wall hooks may be used to support non-expanding piping. Allow 1" (25 mm) 

minimum clearance for insulated pipe. 
 
3.1.6 Do not support piping, ductwork or equipment from any element other than the building 

structure. 
 
3.1.7 Where horizontal piping movements are greater than ½” (12mm) and where the hanger 

rod angularity from the vertical is less than 4 degrees from the cold to hot position the 
hanger pipe and the structural attachments shall be offset in such a manner that the rod 
is vertical in the hot position.  When the hanger rod angularity is greater than 4 degrees 
from vertical, then structural attachment shall be offset so that at no point will the rod 
angularity exceed 4 degrees from vertical.  

 
3.1.8 If calculations indicate that the sway will be greater than 4 degrees from the vertical utilize 

roller hangers. 
 
3.1.9 Adjust hanger rods to equalize load. 
 
3.1.10 Provide hanger within 24" (600 mm) on each side of valve, elbow or tee. 
 
3.1.11 All hangers shall be directly hung from the structure. No hangers shall be installed or 

supported off other pipes, ducts, equipment, or steel decks. 
 
3.1.12 Where necessary to support piping from floor, use concrete pier base with cast iron pipe 

rest with floor flange and pipe roll stands. 
 
3.1.13 All hangers and connections to open web steel joists, must be made at the panel joints.  It 

is not structurally acceptable to impose any loads on either the top or bottom chord of 
the joist, between panel points.  The maximum working load that can be suspended from 
a joist panel point is not to exceed 1.0 kN.  Loads must be applied so that they do not 
cause twisting of the joists. 

 
3.1.14 Hangers shall be installed to maintain a clearance of at least 1” (25mm) from other work. 
 
3.1.15 All vertical piping shall be supported by the horizontal pipe, or a pedestal support or the 

foundation at the base of the riser and riser clamps at each floor level for cast iron or PVC 
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pipe and every other floor for steel and copper pipe.  For floors greater than 12 feet (3650 
mm) provide riser clamps at every floor.  Wherever possible locate riser clamps directly 
below the pipe couplings or shear lugs. 

 
3.1.16 Rigid support spray bracing shall be provided at all changes in direction greater than 45 

degrees for pipe sizes 4” (100mm) and greater. 
 
3.1.17 Provide roller hangers for steam and condensate systems as required for expansion and 

contraction.   
 
3.1.18 All hangers exposed to the Outdoors shall be hot dipped galvanized or stainless steel.  Zinc 

plated hardware is not acceptable for outdoor use. 
 
End of Section 
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PART 1 - GENERAL 
 
1.1 GENERAL 
 
1.1.1 This section of the specification shall be read in conjunction with and be governed by the 

requirements outlined in Section 21 05 01. 
 
1.2 EQUIPMENT 
 
1.2.1 Manufacturer's nameplates: 
 

.1 Provide metal nameplate on each piece of equipment, mechanically fastened 
with raised or recessed letters. 

 
.2 Provide Underwriters' Laboratories registration plates. 

 
.3 Manufacturers nameplate to indicate size, equipment model, manufacturer's 

name, serial number, voltage, cycle, phase and power of motors. 
 

.4 Locate nameplates so that they are easily read.  Do not insulate or paint 
over plates. 

 
1.2.2 System nameplates: 
 

.1 Provide laminated plastic plates with black face and white center of minimum 
size 3 ½" x 1 ½” x 1/10" (90 x 40 x 2.5 mm) nominal thickness, engraved with 
1/4" (6 mm) high lettering.  Use 1" (25 mm) lettering for major equipment. 

 
.2 Fasten nameplates securely in conspicuous place.  Where nameplates cannot 

be mounted on cool surface, provide standoffs. 
 

.3 Identify equipment type and number (e.g. Pump No. 2) and service or areas or 
zone of building served e.g. " Outer Lobby AHU No. 3 ". 

 
.4 All plates shall be pop riveted in place. 

 
.5 Submit list of nameplates for review prior to engraving. 

 
1.3 PIPING 
 
1.3.1 Identify medium in piping with markers showing name and service including temperature, 

pressure and directional flow arrows in accordance with CGSB 24-GP-3a. 
 
1.3.2 Manufactured pipe markers and color bands: 
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.1 All identification shall incorporate direction of flow arrows. 
 

.2 Markers shall be manufactured from semi rigid plastic vinyl, with subsurface 
printing using quality indoor/outdoor vinyl inks and a UV vinyl inhibitor. 

 
.3 For outside diameters up to 6" the markers shall be coiled and wrap completely 

around the pipe with six rows of wording in alternate directions. 
 

.4 For outside diameters greater than 6" the markers shall be saddle style with 
two (2) rows of wording and shall be installed utilizing nylon cable ties provided 
with the marker. 

 
.5 Letter heights shall be as follows: 

  
O.D. RANGE 

 
LETTER HEIGHT 

 
3/8" to 5/8" 

 
1/4" 

 
3/4" to 1 1/4"  

 
1/2" 

 
1 1/8" to 2 3/8" 

 
3/4" 

 
2 1/2" to 6 

 
1 1/4" 

 
6" to 10" 

 
1 3/4" 

 
10" to 18" 

 
2 1/2" 

 
Over 18"  

 
3 1/2" 

 
.6 Standard of Acceptance: SMS Coil-Mark, Brady Wrap Around, Seton Setmark 

 
1.3.3 Location: 
 

.1 Locate markers and classifying colors on piping systems so they can be seen 
from floor or platform. 

 
.2 Piping runs at least once in each room. 

 
.3 Maximum 50 ft (15 m) between identifications in open areas. 

 
.4 Both sides where piping passes through walls, partitions and floors. 

 
.5 At point of entry and leaving, where piping is concealed in pipe chase or other 

confined space, and at each access opening. 
 

.6 At start and end points of runs and at each piece of equipment. 
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.7 At major manual and automatic valves immediately upstream of valves. 
 

.8 Identify branch, equipment or area served after valve. 
 
1.3.4 Table: pipe and valve identification. 
 
1.3.5 Coding shall be in accordance with the following schedule with approved plastic bands: 
 

PIPE MARKER LEGEND LETTERING ON 
BAND 

BAND COLOR LETTERING  
COLOR 

Cold water Cold Water Green White 

Domestic Hot Water DHW Dom. Hot Water Yellow Black 

Domestic Hot Water Recirc. Dom. H.W. Recirc Yellow Dark Green 

Hot Water Supply Heating Supply Yellow Black 

Hot Water Return Heating Return Yellow Black 

San sewer Sanitary Drain Green White 

Tempered Water Tempered Water. Green White 

Vent Vent Green White 

Gas Yellow - band pipe in accordance with the natural 
gas code with Yellow Markers with Black Lettering 
where concealed above ceilings. 

 
1.4 DUCTWORK 
 
1.4.1 Use 2" (50 mm) high black stenciled letters, e.g. "Supply AH-1", "Return AH-1", "Sanitary 

Exhaust EF-1" with directional flow arrow.  Lettering must identify the system that the 
ductwork serves. 

 
1.4.2 Maintain maximum 50 ft (15 m) distance between markings. 
 
1.4.3 Identify ducts each side of dividing walls or partitions and beside each access door. 
 
1.4.4 Stencil over final finish only. 
 
1.5 VALVES AND CONTROLLERS 
  
1.5.1 Provide two-ply engraved laminated plastic tags equal to SMS series LS-1500 color coding. 
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1.5.2 Provide Consultant with six (6) identification flow diagrams of approved size for each 
system. Include tag schedule, designating number, service, function, and location of each 
tagged item and normal operating position of valves. 

 
1.5.3 Install where directed one (1) copy of flow diagram and valve schedule mounted in glazed 

frame.  Provide one (1) copy in each operating and maintenance instruction manual. 
 
1.5.4 Consecutively number valves in systems. 
 
1.5.5 The Division 15 Contractor shall coordinate the valve numbering system utilized for the 

new building with the Owner’s current valve numbering system.  
 

 
1.6 VAV AND REHEAT LOCATIONS 
 
1.6.1 Provide a blue round 3/4" (20 mm) sticker on the T-Bar grid at each location of VAV boxes 

or fan power boxes above the ceiling. 
 
1.6.2 Provide a red round 3/4" (20 mm) sticker on the T-bar grid at each location of reheat or 

heating coils above the ceiling. 
 
 End of Section 
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PART 1 - GENERAL 
 
1.1 GENERAL 
 
1.1.1 This section of the specification shall be read in conjunction with and be governed by the 

requirements of Section 21 05 01 of the specification. 
 
1.1.2 TAB: means to test, adjust and balance all systems, including equipment, to perform in 

accordance with Contract Documents. 
 

1.1.3 TAB contractor must be NEBB/AABC certified. 
 
1.2 DIVISION 23 ASSISTANCE 
 
1.2.1 The Division 23 Contractor shall provide the TAB Contractor all of the assistance which is 

required to complete the TAB Contractor’s work.  This shall include but not be limited to: 
 

.1 Provision of all required shop drawings and fan curves. 
 

.2 Provision of all required test ports. 
 
.3 All assistance required to balance variable speed systems in accordance with 

the design documents.  
 
1.3 SYSTEMS TO BE TESTED 
 
1.3.1 TAB to apply to following systems, equipment and related controls: 
 

.1 Air handling. 

.2 Hydronic heating. 

.3 Exhaust Systems. 
 
1.4 REFERENCE STANDARDS: 
 
1.4.1 Do TAB of complete mechanical systems over entire operating range in accordance with 

most stringent conditions of selected standard: 
 

.1 AABC (Associated Air Balance Council). 

.2 ASHRAE (American Society of Heating Refrigerating & Air Conditioning 
Engineers). 

.3 NABC (National Air Balance Council). 

.4 SMACNA (Sheet Metal & Air Conditioning Contractors National Association). 

.5 NEBB (National Environmental Balancing Bureau) 

.6 Specifications herein or elsewhere in contract documents. 
 

1.5 SHOP DRAWINGS 
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1.5.1 Prior to commencing work, shop drawings shall be submitted showing equipment, proof 

of calibration, testing methods to be used with each different style of diffuser and 
measuring point, and forms and diagrams to be used for the air balance. 

 
1.6 FINAL BALANCING 
 
1.6.1 Start final TAB only when building is essentially completed, including: 
 

.1 Installation of ceilings, doors, windows, light fixtures and other construction 
affecting TAB. 

.2 Application of sealing, caulking and weather-stripping. 

.3 Normal operation of mechanical systems affecting TAB. 
 
1.7 ACCURACY: 
 
1.7.1 Do TAB to within plus or minus 10% of design values at the diffusers and 5% at the air 

handling units. 
 
1.7.2 Measurements to be accurate to within plus or minus 10 % of actual values at the 

diffusers and 5% at the air handling unit. 
 
1.7.3 Instrument calibration: In accordance with referenced standard, within three (3) months 

of commencement of TAB. 
 
1.7.4 Provide proof of calibration to Consultant. 
 
1.8 REPORT: 
 
1.8.1 Format to be in accordance with referenced standard listed above, but using design 

drawing units. 
 
1.8.2 Reports shall be indexed as follows: 
 
.1 Air Systems 

.1 Summary 

.2 Procedure 

.3 Instrumentation 

.4 Drawings 

.5 Equipment/Component Summary 

.6 Fan data sheets 

.7 Fan curves 

.8 Air handling unit profile data 

.9 Traverse data and schedule 

.10 Outlets data summary and schematic (per system) 

.11 Diagnostics 
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.2 Hydronic Systems 
 

.1 Summary 

.2 Procedure 

.3 Instrumentation 

.4 Drawings 

.5 Equipment/Component Summary 

.6 Pump data sheets 

.7 Pump curves 

.8 Pump profile data 

.9 Balancing valve summary and schematic (per system) 

.10 Coils (heating and cooling) per system. 

.11 Diagnostics 
 
1.8.3 Produce "as-built" full system schematics and floor plans identifying the location where 

all measurements were taken and the resulting flows that were obtained.  Use as-built 
drawings for reference. 

 
1.8.4 Submit two (2) copies of preliminary TAB reports, each in "D" ring binders, complete with 

index tabs for verification and approval of Consultant. 
 
1.8.5 Submit six (6) copies of final TAB reports after approval by the Consultant. 
 
1.8.6 Obtain the shop drawing for each fan system.  Mark the actual operating point on the 

fan curve for each fan.  Include the fan curves for each fan in the balancing report. 
 

1.8.7 Obtain the shop drawing for each pump system.  On the pump curve for each pump 
mark the actual operating point on the curve.  Include the pump curves with 
superimposed power draw, rpm and impeller size. 
 

1.9 VERIFICATION: 
 
1.9.1 Reported measurements shall be subject to verification by Consultant.  Provide 

instrumentation and manpower to verify results of up to 30 % of all reported 
measurements.  Number and location of verified measurements to be at discretion of the 
Consultant.   

 
1.9.2 A measured flow deviation of more than 10 percent between the verification reading and 

the reported data shall be considered a failure of the verification procedure. 
 
1.9.3 A failure of more than 10-percent of the selected verification readings shall result in the 

rejection of the report as unacceptable. 
 
1.9.4 Should the report be rejected, the TAB Contractor shall rebalance all systems, submit 

new certified reports and make a re-inspection at no additional cost to the Owner. 
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1.9.5 Bear costs to repeat TAB, as required, to satisfaction of Consultant. 
 
1.10 SETTINGS 
 
1.10.1 Lock and permanently mark settings as required by reference standard. 
 
1.11 TAB COMPLETION 
 
1.11.1 TAB to be considered complete only when final reports are approved by Consultant. 
 
1.11.2 Confirm that all flow stations are providing accurate measurements as described below. 
 
1.12 AIR MOVING 
 
1.12.1 General 
 

.1 Include VAVs and differential pressure sensors. 

.2 Measurements as required by Systems referenced standards, including, but 
not limited to, following: 

 
1.12.2 Measurements: 
 

.1 Air velocity. 

.2 Static pressure. 

.3 Velocity pressure. 

.4 Temperature: 
 

.1 Wet bulb. 

.2 Dry bulb. 
 

.5 Cross sectional area. 
 
1.12.3 Location of Equipment Measurements: 
 
.1 Inlet and outlet of each: 
 

.1 Fan. 

.2 Flow Station 

.3 Other auxiliary equipment. 
 
1.12.4 Location of System Measurements at: 
 

.1 Main ducts. 

.2 Main branch ducts. 

.3 Sub-branch ducts. 

.4 Each supply and exhaust air inlet and outlet. 
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.5 Other auxiliary equipment. 
 

1.13 HYDRONIC SYSTEMS 
 

1.13.1 General 
 

.1 TAB to include Hydronic balancing taking into account VFDs. 

.2 Measurements as required by referenced standards, including, but not limited 
to, following: 

 

1.13.2 Measurements: 
 

.1 Flow. 

.2 Pressure. 

.3 Temperature. 

.4 Specific gravity. 

.5 RPM. 

.6 Electrical power: 
 

.1 Voltage. 

.2 Current draw. 
 

1.13.3 Location of equipment measurements: 
 

.1 Inlet and outlet of each: 
 

.1 Coil 

.2 Pump 
 

1.13.4 Heating System. 
 

.1 Flow and set point at each circuit balancing valve. 

.2 Pump 

.3 Balancing valves. 

.4 Control valves. 
 

1.13.5 Balancing Pumps 
 

.1 The TAB Contractor shall measure the flow for each pump system with the 
system running at its maximum capacity.  The TAB Contractor shall submit a 
preliminary report indicating the operating point for each pump and the 
revised impeller size (if required) to make the pump operate at its peak 
efficiency without the requirement for closing the triple duty valve.  The Pump 
Manufacturer will include for the cost of the impeller trim.  The TAB 
Contractor shall confirm the pump is providing the specified flow once the 
impeller trim has been completed. 
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PART 2 - PRODUCTS 
 

NIL 
 
PART 3 - EXECUTION 
 
3.1 GENERAL 
 
3.1.1 Balancing shall be carried out by an independent qualified balancing company.   
 
3.1.2 Replace sheaves as required to balance systems to the indicated air volumes.  Sheaves 

shall be provided at no additional cost to the Owner by the Division 23 Contractor. 
 
3.1.3 Division 23 Contractor to provide all required parts, belts and adjustments for all systems 

as deemed necessary to complete the required balancing. 
 
3.1.4 Division 23 Contractor shall provide the required assistance to the TAB Contractor as 

deemed necessary by the Consultant. 
 
3.1.5 The TAB Contractor shall confirm that the flow stations provided in the supply, return 

and exhaust air ductwork are measuring accurate readings.   The variable speed drive 
shall be adjusted to allow for measurements at minimum, 50%, 75% and 100% flow.  The 
flow displayed by the flow stations shall be confirmed to be accurate.  Provide in the 
balancing report the results of the three point calibration. 

 
 END OF SECTION 
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PART 1 - GENERAL 
 
1.1 GENERAL 
 
1.1.1 This Section of the Specification shall be read in conjunction with and be governed by the 

requirements outlined in Section 21 05 01 - Mechanical General Provisions. 
 

1.1.2 Perform Thermal Insulation work in accordance with ASHRAE 90-1 Standards. 
 
1.2 FIRE RESISTANCE 
 
1.2.1 Comply with NFPA 90A Standards.  Maximum flame spread rating of 25 and maximum 

smoke developed rating of 50 shall be in accordance with NFPA255 and CAN4-S102. 
 

1.2.2 Material(s) tested in accordance with ASTM C411 shall not flame, smoulder, glow or smoke 
at temperature(s) to which exposed in service. 

 
1.3 REFERENCE STANDARDS 
 
1.3.1 ANSI/NFPA 90A-1999 Installation of Air Conditioning and Ventilating Systems 
 
1.3.2 ANSI/NFPA 90B-1999 Warm Air Heating and Air Conditioning Systems 
 
1.3.3 ASTM A167 Specification for Stainless and Heat Resisting Chromium Nickel 

Steel Plate, Sheet and Strip 
 
1.3.4 ASTM C335 Test Method for Steady State Heat Transfer Properties of 

Horizontal Pipe Insulations 
 
1.3.5 ASTM C411 Test Method for Hot Surface Performance of High Temperature 

Thermal Insulation 
 
1.3.6 CAN/CGSB-51.2M Type 2, Thermal Insulation, Polystyrene, Boards and Pipe 

Coverings 
 
1.3.7 CAN/CGSB-51.12 Cement, Thermal Insulating and Finishing 
 
1.3.8 CAN/CGSB-51.40 Thermal Insulation, Flexible, Elastomeric, Unicellular, Sheet and 

Pipe Covering 
 
1.3.9 CAN/ULC-S102 Standard Method of Test for Surface Burning Characteristics of 

Building Materials and Assemblies 
 
1.3.10 CGSB 51-GP-9M Thermal Insulation, Mineral Fibre, Sleeving for Piping and Round 

Ducting 
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1.3.11 CGSB 51-11M Thermal insulation, Mineral Fibre, Blanket for Piping, Ducting, 

Machinery and Boilers 
 
1.3.12 CGSB 51-GP-52M Vapour Barrier Jacket and Facing Material for Pipe, Duct and 

Equipment Thermal Insulation 
 
1.3.13 CGSB 51-GP-53M Jacketing, Polyvinyl Chloride Sheet for Insulating Pipes, Vessels 

and Round Ducts 
 
1.3.14 CSA HA Series CSA Standards for Aluminum and Aluminum Alloys 
 
1.4 SHOP DRAWINGS 
 
1.4.1 Submit shop drawings in accordance with Section 21 05 01. 

 
1.4.2 Submit manufacturer's catalogue literature related to installation, fabrication for pipe, 

fittings, valves and jointing recommendations for approval. 
 

1.4.3 Prior to ordering any insulation materials, prepare a sample board, with a cross section 
sample of all types of insulation, including exterior jacket, properly identified for the 
various services and equipment on the project and state types of adhesives used.  Submit 
the sample board to the Consultant for review.  After review and acceptance, the sample 
board shall be kept on site for the duration of the project for reference.  Deviation from 
the accepted samples will not be permitted. 

 
1.5 DEFINITIONS 
 
1.5.1 "CONCEALED"  Means: Insulated mechanical services and equipment in chases, furred 

spaces, pipe shafts or hung ceilings. 
 

1.5.2 "EXPOSED" Means: "not concealed" as defined herein. 
 
1.6 REGULATORY REQUIREMENTS 
 
1.6.1 Comply with all requirements of Local and Provincial Authorities having jurisdiction, the 

Ontario Building Code and the Underwriters’ Laboratory of Canada (ULC). 
 

1.6.2 Fire retardant type insulation materials, coverings and adhesives with maximum 25 Flame 
Spread and maximum 50 Smoke Developed rating when tested shall be in accordance with 
CAN/ULC-S102 and NFPA 255-1996.  Materials tested in accordance with ASTM C411-96 
shall not flame, smoulder, glow or smoke at temperature(s) to which exposed in service. 
 

1.6.3 Properly identify insulation materials, coverings and adhesives when required by Federal 
and/or Provincial Health and Safety WHMIS Legislation. 
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1.7 QUALIFICATIONS 
 
1.7.1 Engage a licensed Insulation Application Contractor, specializing in, possessing an 

established reputation for this type of work. 
 
1.8 QUALITY ASSURANCE 
 
1.8.1 Insulating material(s) shall be new, undamaged and of the respective type(s) specified for 

each specific application. 
 

1.8.2 Installed, non-weatherproofed, insulation shall be protected from inclement weather by 
an approved waterproof sheeting installed by the Contractor.   The Contractor shall 
remove and replace any wet or damaged insulation, at no additional cost to the 
Owner/Architect. 
 

1.9 DELIVERY, STORAGE AND HANDLING 
 

1.9.1 Insulation, coverings, cements, adhesives, coatings etc., shall be shipped to the site in 
factory fabricated containers with manufacturer’s stamp or label affixed indicating the fire 
hazard ratings of the products, name of manufacturer and brand. 
 

1.9.2 Retain insulation materials in their original containers, until immediately prior to 
application.  Keep all materials dry during shipping and storage. 
 

1.9.3 Retain adhesives in their original cartons or containers with the manufacturer’s name and 
catalogue number clearly identified on same.  Protect contents against freezing. 
 

1.9.4 Protect the insulation against dirt, water, chemical and mechanical damage before, during 
and after installation.  Do not install damaged insulation.  The Contractor shall remove all 
damaged insulation from the job site at no additional cost to the Owner/Architect. 
 

1.9.5 Installed insulation, which has not been weatherproofed, shall be protected from 
inclement weather by approved waterproof sheeting installed by the Contractor.  The 
Contractor shall remove all wet or damaged insulation from the job site at no additional 
cost to the Owner/Architect. 

 
1.10 SAMPLES 
 
1.10.1 For roof mounted exterior insulation complete a 10 foot sample and have it approved by 

the Consultant prior to proceeding with the remainder of the installation. 
 
PART 2 - PRODUCTS 
 
2.1 D-2 - MINERAL FIBRE BLANKET WITH VAPOUR BARRIER 
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2.1.1 Application: 
 

.1 Apply on round or oval ducting or concealed rectangular ductwork less than  
32" (850 mm) wide, either cold or dual temperature, where such ducts would 
otherwise be insulated as described for D-4. 

 
2.1.2 Material(s): 

 
.1 duct wrap insulation shall comply with facing and shall meet ASTM C 533. 
.2 “k” @ 75° F. mean temperature 0.27 max. (“k” @ 24° C mean temperature 

0.039.) when material compressed 25%; The density of the material shall be a 
minimum of 1.0 lb/ft3 (16 kg/m3). 

.3 maximum service temperature 450° F. (232° C.); 

.4 rated at 25/50 per ASTM E84, UL 723 and NFPA 255; 

.5 product must comply with requirements of ASTM C 795 when used over 
stainless steel; 

.6 material(s) faced with “FSK” shall have a permeance of 0.02 or less. 

.7 material(s) must conform to ASHRAE 90.1; 

.8 Fiberglas Flexible Reinforced Foil and Flame Retardant “KRAFT”. 
 

2.1.3 Standard of Acceptance: Knauf, Manson, Johns Manville. 
 

2.2 D-4 - FIBROUS GLASS RIGID WITH VAPOUR BARRIER 
 

2.2.1 Application:  Insulation System D-4 for ducting temperature up to 450° F. (232° C.) on cold 
or dual temperature rectangular ducting as follows: 
 

2.2.2 Material(s): 
.1 rigid board insulation shall comply with ASTM C 612, Type 1; 
.2 “k” @ 75° F. mean temperature 0.23 max.  (0.033 @ 24° C.); 
.3 maximum service temperature 450° F. (232° C.); 
.4 rated at 25/50 per ASTM E84, UL 723 and NFPA 255; 
.5 product must comply with the requirements of ASTM C 795 when being used 

over stainless steel, 
 
2.2.3 Vapour Retardant Jacketing: 

.1 vapour retardant jacketing shall be bleached “KRAFT” paper reinforced with a 
glass fibre yarn and bonded to an aluminum foil or aluminum foil reinforced 
with a glass fibre yarn and laminated to fire resistant Kraft, secured with UL 
listed pressure sensitive tape and/or outward clinched expanded staples and 
vapour barrier mastic as required; 

.2 Fibreglass Reinforced Foil and Fire Retardant “KRAFT” Facing. 
2.2.4 Standard of Acceptance:  Knauf, Manson, Johns Manville. 
 
2.3 APPLICATIONS FOR D-2 AND D-4 
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APPLICATION 

 
EXTENT 

 
THICKNESS 

 
AIR 
TEMPERATURE 
RANGE 

 
Outside Air Intake 

 
Outside air plenum and all 
ductwork up to mixing box. 

 
2" 
(50 mm) 

 
 -40 to 50oF 
(-40 to 10 C) 

 
Exhaust Air 
Discharge  

 
From wall/roof penetration to 10 
feet from exterior.  Terminate at 
fan if fan closer than 10 feet.  
Include the exhaust air plenum. 

 
2" 
(50 mm) 

 
 -40 to 50oF 
(-40 to 10 C) 

 
Supply Air 

 
From supply fan discharge to 
diffuser/grille. 
Exceptions 
.1 Do not insulate ductwork that 

is exposed in the room that it 
serves where ducts continue to 
another room ductwork is 
required to be insulated. 

.2 Ductwork that is internally 
lined with the required 
thickness of insulation.  

 
1"  
(25 mm) 

 
50oF to 149oF 
10 C to 65 C 

 
Return Air 

 
Required for ductwork exterior to 
the building and ductwork passing 
through unheated spaces where 
the temperature will be below 
40oF (4.4 C).  All other return air 
ductwork does not require 
insulation. 

 
2" 
50 mm 

65oF to 90oF 
18 C to 32 C 

 
Ductwork Exposed 
to the Outdoors 

 
Insulate entire run of supply or 
return ductwork. 

 
3" 
75 mm 

 
-40 to 50oF 
(-40 to 10 C) 

 
Where insulation is installed on ductwork having flanged connections, increase duct 
insulation as required to provide a 1/2" (12 mm) cover on flanges and duct angles. 
 
For duct sizes 20" (500 mm) to 34" (850 mm) utilize either 1-1/2" (40 mm) flexible wrap or 
1"  (25 mm) rigid board insulation where 1" (25 mm) insulation is called for.  For thicknesses 
greater than 1" utilize rigid board insulation. 
 
For ductwork exposed to the outdoors the top section of the insulation shall be sloped to 
ensure positive drainage from the top of the duct. 
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2.4 FASTENINGS 
 
2.4.1 Tape:  Self adhesive, 4" (100 mm) wide under 25 Flame Spread and under 50 Smoke 

Developed rating. 
 

2.4.2 Contact Adhesive:  Quick-setting, non-flammable fire resistive adhesive to adhere fibrous 
glass to ducts.  15 Flame Spread and 0 Smoke Developed ratings. 

 
.1 Acceptable Products:  Foster: 85-20 Asbestos Free, Armstrong: 520. 

 
2.4.3 Lap Seal Adhesive: Quick-setting adhesive for joints and lap sealing of vapour barriers.  10 

Flame Spread and 0 Smoke Developed ratings. 
 

.1 Acceptable Products:  Foster: 85-75, Asbestos Free, Drion. 
 
2.4.4 Canvas:  Washable adhesive for cementing canvas lagging cloth to duct insulation. 
 

.1 Acceptable Products:  Foster: 30-36 Asbestos Free. 
 
2.4.5 Pins: 
 

.1 Weld pins 1/8" (4 mm) diameter with 1-1/2” (35 mm) diameter head for 
installation through the insulation.  Length to suit thickness of insulation. 
 

.2 Weld Pins:  If duct is over 600 mm (24") wide, use on bottom of duct. 

.3 Acceptable Products:  Duro Dyne: clip-pin. 
 

.4 Weld pins 1/8” (2.0 mm) for installation prior to applying insulation.  Length to 
suit thickness of insulation.  Nylon retaining clips 1-1/4” (32 mm) square. 

 
2.4.6 Acceptable Products:  Duro Dyne: spotter clips or stop clips as required. 
 
2.5 JACKETS 
 
2.5.1 Canvas:   
 

.1 Apply in exposed areas, compacted firm, ULC listed, heavy plain weave cotton 
fabric at 6 oz./sq. yd. (220 g/m2) treated with diluted fire retardant lagging 
adhesive. 

 
.2 Standard of Acceptance: S. Fattal, Thermocanvas, Johns Manville. 

 
2.5.2 Outdoors:  
 

.1 The insulation and outside surface must be protected with a grey colour (exact 
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colour shall be approved by Architect) Thermo Plastic Rubber Membrane 
formulated to: 

.2 Be resistant to UV, and ozone, acid rain, and physical elements produced from 
outdoor weather per ASTM E 96 Procedure A.  

.3 Meeting OBC requirements regarding flame spread rating and smoke 
developed rating. 

.4 Show no evidence of continued erosion, cracking, flaking, peeling, or 
delamination when tested in accordance with the test method for erosion 
resistance in UL181.  

.5 Be resistant to mold growth resistance, ASTM G 21/C 1338 resistant to fungi, 
and resistant to bacteria growth per ASTM G 22.  

 
PART 3 - EXECUTION 
 
3.1 APPLICATION 
 
3.1.1 Apply insulation after required tests are completed and approved by the Engineer.  Ensure 

surfaces are clean and dry when insulation is installed and during application of any finish. 
 

3.1.2 Apply insulation as close as possible to equipment by grooving, scoring and bevelling 
insulation if necessary.  Secure insulation to equipment with studs, pins, clips, adhesive, 
wires or bands. 
 

3.1.3 Fill joints, cracks, seams and depressions with bedding compound to form a smooth 
surface.  Use vapour retardant cement on cold equipment. 
 

3.1.4 Provide vapour retardant jacket.  Seal all vapour retardant jacket seams and penetrations 
with UL listed tapes or vapour retardant adhesive.  Where service access is required bevel 
and seal ends of insulation. 
 

3.1.5 Continue insulation through walls, sleeves, hangers and other duct penetrations except 
where prohibited by Code. 
 

3.1.6 Work shall be performed by a qualified Insulation Journeymen. 
 

3.1.7 Apply insulation and coverings at ambient conditions as required by manufacturers of 
insulations, adhesives and mastics. 

3.1.8 Install insulation with smooth and even surfaces. 
 

3.1.9 Replace removed insulation from existing ductwork to make tie-in connections with new 
insulation.  Cut back existing insulation a sufficient distance to make/form a neat and firm 
butt joint between the old and new insulation. 

 
3.1.10 Secure insulation on exposed rectangular ductwork with welded impaling pins and speed 

washer type fasteners at 12" (300 mm) on centre.  Provide a minimum of two (2) rows of 
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fasteners on each side of the duct. 
 

3.1.11 In addition to the mechanical fasteners, adhere insulation to the duct with fire resistive 
adhesive applied to the duct in 6" (150 mm) wide strips at 18" (450 mm) centres.  Tightly 
butt all joints and breaks in the insulation and seal with fire resistive mastic and 3" (75 mm) 
wide scrim foil pressure sensitive tape.  Cut off protruding ends of welded pins and cover 
speed washers with same tape to ensure a smooth application of exterior jacket. 
 

3.1.12 Fasten insulation to rectangular ductwork less than 31" (787 mm) wide and round 
ductwork with adhesive applied in 6" (150 mm) wide strips at 18" (450 mm) centres.  
Tightly butt all joints and breaks in the insulation.  Seal with fire resistive mastic and 
3" (75 mm) wide scrim foil pressure sensitive tape.  Use tying cord only to temporarily 
secure insulation until adhesive has set.  Remove prior to application of exterior jacket. 
 

3.1.13 Paint exposed jackets, such as in the classrooms and Auditorium, to colour approved by 
Architect. 
 

3.1.14 Insulate access doors or removable panels in ductwork as separate units to permit opening 
or removal without damage to the adjoining insulation. 

 
3.2 EXTERIOR INSULATION INSTALLATION 

 
3.2.1 Install on all insulation exposed to the outdoors. 
 
3.2.2 Insulation Application: 
 

.1 All joints and penetrations shall be covered with two 3mm wet coats of vapour 
mastic reinforced with glass fabric. 

.2 When dry, cover entire surface with 3mm coat of vapour mastic and while this 
coat is still wet, embed a layer of glass fabric, with all joints overlapped a 
minimum of 75mm and cover entire surface with another coat of mastic. 

.3 All penetrations of angle iron supports shall be completely sealed to weather. 

.4 Built up centre to slope top surface of insulation to prevent ponding. 

.5 Paint mastic assembly with grey coloured weather resistant paint when it is dry. 

.6 Install in accordance with manufacturers’ recommendations. 
 

 
End of Section 
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PART 1 - GENERAL 
 
1.1 GENERAL 
 
1.1.1 This Section of the Specification shall be read in conjunction with and be governed by the 

requirements of Section 21 05 10 - Mechanical General Provisions. 
 
1.1.2 For the requirements for flushing and cleaning of new piping refer to section 15602 of the 

specification. 
 
1.1.3 For the requirements for hangers and supports refer to section 23 05 29 of the specification. 
 
1.1.4 For the requirements for testing of new piping refer to section 21 05 10 of the specification. 
 
1.2 REFERENCE STANDARDS 
 
1.2.1 Perform Piping, Valves and Fittings - Heating work in accordance with the following 

Standards. 
 
1.2.2 ASME B31.1-1995.  ASME Code for Pressure Piping 
 
1.2.3 ANSI/ASME B1.20.1-1983 (R1992) Pipe Threads, General Purpose (Inch) 
 
1.2.4 ANSI/ASME B16.3-1999 Malleable Iron Threaded Fittings 
 
1.2.5 ANSI/ASME B16.5-1996 Pipe Flanges and Flanged Fittings 
 
1.2.6 ANSI/ASME B16.9-1993 Factory Made Wrought Steel Buttwelding Fittings 
 
1.2.7 ANSI/ASME B16.11-1991 Forged Fittings, Socket Welding 
 
1.2.8 ASTM A47-90  Specification for Ferritic Malleable Iron Castings 
 
1.2.9 ASTM A53-90b  Specification for Pipe, Steel, Black and Hot Dipped, Zinc Coated 

Welded and     Seamless 
 
1.2.10 ASTM A105-M92  Specification for Forgings, Carbon Steel, for Piping Components 
 
1.2.11 ASTM A181-M90  Specification for Forgings, Carbon Steel, for General Purpose 

Piping 
 
1.2.12 ASTM A183-83 (1990) Specification for Carbon Steel Track Bolts and Nuts 
 
1.2.13 ASTM A197-87 (1992) Specifications for Cupola Malleable Iron 
 
1.2.14 ASTM A234-M92a  Specification for Piping Fittings of Wrought Carbon Steel and 
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Alloy Steel for   Moderate and Elevated Temperatures 
 
1.2.15 ASTM A307-92a  Specifications for Carbon Steel Bolts and Studs, 60,000 PSI 

Tensile Strength 
 
1.2.16 ASTM B62-90  Specifications for Composition Bronze or Ounce Metal Castings 
 
1.2.17 ASTM B88-92  Specifications for Seamless Copper Water Tube 
 
1.2.18 ASTM D2000-90  Classification System for Rubber Products in Automotive 

Applications 
 
1.2.19 CSA B242-M80  Groove and Shoulder Type Mechanical Pipe Couplings 
 
1.2.20 MSS SP 67-1995  Butterfly Valves 
 
1.2.21 MSS SP 70-1998  Cast Iron Gate, Globe, Angle and Check Valves 
 
1.2.22 MSS SP 71-1997  Cast Iron Swing Check Valves Flanged and Threaded Ends 
 
1.2.23 MSS SP 80-1997  Bronze Gate, Globe, Angle and Check Valves 
 
1.3 SHOP DRAWINGS 
 
1.3.1 Submit shop drawings in accordance with Section 21 05 10. 
 
1.3.2 Submit shop drawings in accordance with Section 21 05 10. 
 
1.3.3 Indicate on manufacturers catalogue literature the following:  Valves. 
 
1.4 MAINTENANCE DATA  
 
1.4.1 Provide Maintenance Data for incorporation into the Maintenance Manual(s) as specified 

in Section 21 05 01. 
 
PART 2 - PRODUCTS 
 
2.1        PIPE 
 
2.1.1 NPS 2 and Smaller: 
 

.1 Schedule 40, continuous weld or electric resistance welded black carbon steel 
conforming to ASTM A53, Grade B with threaded ends / plain ends. 

  
.2 Type ”L” hard drawn copper tubing conforming to ASTM B88.  Type ”L” soft 

annealed copper tubing may be used within convector enclosures. 
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.3 Type ”K” soft annealed copper tubing conforming to ASTM B88 with no joints 

permitted below the floor for below grade applications.  Use approved tube 
bender for tube bending. 

 
2.1.2 NPS 2-1/2 and Larger: 
 

.1 Schedule 40, continuous weld or electric resistance welded black carbon steel 
conforming to ASTM A53 Grade B, with bevelled ends. 

 
.2 Schedule 40 seamless or electric resistance welded black carbon steel pipe 

conforming to ASTM A53 Grade B with grooved ends conforming to 
CSA B242-M. 

 
2.2 FITTINGS 
 
2.2.1 NPS 2 and Smaller: 
 

.1 Wrought copper solder joint pressure type, with IPS to copper adapters at 
screwed connections.  Solder shall be tin antimony 95:5 to ASTM B32 

 
.2 T-Drill couplings are acceptable provided that the joints are made with silver 

brazing alloy conforming to AWS Classification BCuP-5.  T-drilling shall only be 
utilized for branch lines where the branch line is 1/2 the size or smaller than 
the main. 

 
.3 Class 150 black malleable iron screwed fittings conforming to ASTM A197 and 

ANSI/ASME B16.3 
 

.4 Class 2000 forged steel socket welding type, conforming to ASTM A105 
Grade 2 and ANSI/ASME B16.11. 

 
2.2.2 NPS 2-1/2 and Larger: 
 

.1 Schedule 40 seamless carbon steel butt welding fittings conforming to 
ASTM A234 WPB and ANSI/ASME B16.9. 

 
.2 Malleable iron conforming to ASTM A47 Grade 32510 or 35018, with grooved 

ends conforming to CSA B242-M. 
 
2.2.3 Standard of Acceptance: Victaulic, Grinnell (Gruvlock). 
 
2.3 UNIONS 
 
2.3.1 NPS 2 and Smaller: 
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.1 All brass construction with ground joint and either solder joint or screwed ends 
as required. 

 
.2 Class 150 black malleable iron construction with brass to iron ground joint and 

screwed ends, conforming to ASTM A197 and ANSI/ASME B1.20.1. 
 

.3 Provide dielectric unions or couplings at all connections between copper 
tubing and ferrous piping or equipment. 

 
2.4 COUPLINGS 
 
2.4.1 Cast segmented malleable iron conforming to ASTM A47 Grade 32510 or 35018, grooved 

mechanical type, conforming to CSA B242-M, with oval track head bolts and heavy hex nuts 
conforming to ASTM A183 and synthetic rubber gaskets conforming to ASTM D2000 and 
suitable service. 

  
MAKE 

 
PUMP CONNECTIONS AND 
CONCEALED PIPING 

 
MECHANICAL ROOMS AND 
ACCESSIBLE LOCATIONS 

 
Victaulic 

 
Fig. 77 

 
Fig. 07 Zero Flex 

 
Grinnell (Gruvlock) 

 
Fig. 7001 

 
Fig. 7004 HPR 

 
2.5 FLANGES 
 
2.5.1 Class 150 forged steel slip-on or weldneck raised face type conforming to ASTM A181 

Grade 1 and ANSI/ASME B16.5.  Remove raised face where flanges connect to Class 125 
cast iron valves. 

 
2.5.2 Hinged, 2-piece, shouldered or keyed cast malleable iron conforming to ASTM A47 

Grade 32510 with elastomeric gasket suitable for service and lock bolt. 
 
2.6 GASKETS AND BOLTS 
 
2.6.1 Gaskets: 
 

.1  1/16" (1.6 mm) Garlock 3200 with SBR binder or equivalent asbestos free 
material. 

2.6.2 Bolts: 
 

.1 Semi-finished hex head machine bolts and semi-finished hex nuts, both of 
carbon steel conforming to ASTM A307 Class A. 

 
2.7 PLUGS 
 
2.7.1 NPS 2 and Smaller: 
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.1 Class 3000 screwed, square head, machined from solid steel or forging to 

ASTM A105 Grade 2. 
 
2.8 VALVES GENERAL 
 
2.8.1 Provide bronze valves with bodies made of bronze conforming to ASTM B62. 
 
2.8.2 Use gate and globe valves of a design which permits valve to be re-packed under pressure 

when fully open. 
 
2.8.3 Provide valves with manufacturer’s name or trade mark, figure number and pressure rating 

cast or stamped on valve body. 
 
2.8.4 Provide globe, angle and check valves with composition discs with manufacturer’s 

recommended disc for type of service on which it is to be used, unless otherwise specified. 
 
2.8.5 Install balancing valves in piping for balancing purposes where shown on the drawings, 

details or schematics. 
 
2.8.6 All valves shall have appropriate CRN numbers. 
 
2.9 GATE VALVES 
 
2.9.1 NPS 2-1/2 and Over - Flanged: 
 

.1 Rising Stem: 
.1 to MSS SP-70, Class 125 860 kPa, flat faced flange ends, cast-iron 

body, bronze trim, solid wedge disc. 
 

.2 Standard of Acceptance:  Crane: Fig. 465-1/2, Jenkins: Fig. 454J, Toyo: 421A, 
Kitz: Fig. 72, Grinnell: 6020A. 

 
2.9.2 Gate valves shall be used only where indicated on the drawings.  In all other locations use 

butterfly valves for NPS 2-1/2 and over. 
 
2.10 GLOBE VALVES 
 
2.10.1 NPS 2 and Under - Screwed: 
 

.1 To MSS SP-80, Class 150, 1 mPa, bronze body, replaceable composition disc, 
union bonnet. 

 
.2 Lockshield handles shall be as indicated. 
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.3 Standard of Acceptance: Crane: Fig. 7, Jenkins: Fig. 106BJ, Toyo: 221, Kitz: 
Fig. 09, Grinnell: 3240. 

 
2.10.2 NPS 2-1/2 and Over - Flanged: 
 

.1 To MSS SP-85, Class 125, 860 kPa, bronze mounted, flat faced flange, cast iron 
body, OS&Y, bolted bonnet, renewable and regrindable bronze seat ring. 

 
.2 Standard of Acceptance: Crane: Fig.  351, Jenkins: Fig. 2342J, Toyo: 400A, 

Kitz: Fig. 76, Grinnell: 6200A. 
 
2.11 BUTTERFLY VALVES 
 
2.11.1 Centerline Butterfly Valves 
 

.1 NPS 2-1/2 and Over - Full Lug Body (200 psig): 
 

.2 To MSS SP-67, 200 psig, 1380 kPa WOG water, cast iron body with epoxy 
coated cast iron or bronze disc (nickel coated discs are not acceptable), 416 
stainless steel stem, replaceable EPDM liner, with notched top plate and lever 
lock handle for valve sizes NPS 4 and smaller, and worm gear operator with 
hand wheel for valves NPS 6 and larger.  For glycol service utilize stainless steel 
trim. Lugs shall be tapped.  Shutoff up to 200 psi (1720 kPa) rating if 
downstream equipment is removed.   

 
.1 Utilize for all on/off applications with operating pressures 200 psi 

and less. 
 

.2 Standard of Acceptance: Kitz 6121E, 
Centerline: Fig. L200L-E/G200L-E, Bray, Apollo: 141-143, Dezurik, 
Keystone. 

 
.3 NPS 2-1/2 and Over - Grooved End Pipe: 

 
.1 Grooved end butterfly valves shall have dual-seal disc providing 

bubble tight service up to 300 psi.  Ductile iron body conforming to 
ASTM A-536, Grade E EPDM disc coating. Glycol service - EPDM 
disc coating with stainless steel trim. 

 
.2 Utilize for all on/off applications up to 200 psi operating pressure. 

 
.3 Standard of Acceptance: Victaulic: Vic-300, Grinnell (Gruvlock). 

 
2.11.2 High Performance Butterfly Valves 
 

.1 NPS 2-1/2 and Over - Full Lug Body 
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.1 High pressure offset seat with eccentric shaft butterfly valves.  Valve 

shall be capable of sealing against full differential pressure in either 
flow direction. 

 
.2 Utilize valve body classifications as follows: 

 
Class  Operating Temp Operating 

Pressure psi  C  °F 

150 93 200 200 

300 93 200 450 
 

.3 Carbon steel body with stainless steel disc and shaft, Teflon seat, 
lug pattern.  NPS 4 and smaller shall have lever operator.  NPS 6 and 
over shall have gear operator. 

 
.4 Utilize for all modulating control valve applications and systems 

with operating pressures in excess of 250 psi. 
 

.5 Standard of Acceptance 150 psi: Flowseal: 1LA-121-TTG HOG, 
Mueller 152DTHMOU, Bray, Dezurik 

 
.6 Standard of Acceptance 300 psi: 300 psi Flowseal: 3LA-121-TTG 

HOG, Mueller 3020DTHMOU, Bray, Dezurik 
 
2.12 SWING CHECK VALVES 
 
2.12.1 NPS 2 and Under - Screwed: 
 

.1 To MSS SP-80, Class 125, 860 kPa, bronze body, horizontal swing check, bronze 
swing disc, screw-in cap, regrindable seat. 

 
.2 Standard of Acceptance:  Crane: Fig. 37, Jenkins: Fig. 4092J, Toyo: 236, Kitz: 

Fig. 22, Grinnell: 3300. 
 
2.12.2 NPS 2-1/2 and Up - Flanged: 
 

.1 To MSS SP-70, Class 125, 860 kPa, horizontal swing check, cast iron body, flat 
faced flange, regrindable and renewable bronze seat ring and disc, bolted cap. 

 
.2 Standard of Acceptance:  Crane: Fig. 373, Jenkins: Fig.  587J, Toyo: 435A, Kitz: 

Fig. 78, Grinnell: 6300A. 
 
2.12.3 NPS 2-1/2 and Over - Grooved End Pipe: 
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.1 To MSS SP-71, Class 125, 860 kPa, ductile iron body, bronze or stainless steel 

discs, stainless steel spring, stainless steel shaft, EPDM seat. 
 

.2 Standard of Acceptance:  Victaulic: (Gruvlock). 
 
2.13 DOUBLE DOOR WAFER CHECK VALVES 
 
2.13.1 NPS 2 and Under: 
 

.1 To ASTM B62-82a, Class 125, 860 kPa cast iron body, double flapper wafer 
style, 316 stainless steel disc and shaft and Viton seat, stainless steel spring 
(heavy duty spring in vertical down flow application). 

 
.2 Standard of Acceptance:  Crane, Duo Chek: G12 HVP-9, Grinnell. 

 
2.13.2 NPS 2-1/2 and Over - Grooved End Pipe: 
 

.1 To MSS SP-71, Class 125, 860 kPa, ductile iron body, bronze or stainless steel 
discs, EPDM seat. 

 
.2 Standard of Acceptance:  Victaulic, Grinnell (Gruvlock). 

 
2.14 BALL VALVES 
 
2.14.1 NPS 2 and Under - Branch Isolators - Screwed: 
 

.1 Rated for 600 WOG, bronze body, bronze ball, with Teflon seal. 
 

.2 Ball valves shall have full port opening. 
 

.3 All ball valves shall be provided with lockable handles where specified. 
 

.4 Standard of Acceptance:  Toyo: 5049, Jenkins: 902BJ, Crane, Kitz: 59, 
Grinnell: 3700, Apollo: 77-100. 

 
2.14.2 Soldered ends are only acceptable for valves that are NPS 3/4 installed in copper piping. 
 
2.15 RADIANT PANEL SHUT OFF VALVE 
 
2.15.1 NPS 3/4 and Under - Screwed: 
 

.1 Straight or elbow union as required for installation. 
 

.2 Chrome plated complete with union and tail piece exposed. 
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.3 Ball valve no handle, Allen key operation. 
 

.4 Teflon seals good to 300° F. (150° C.). 
 

.5 Standard of Acceptance: Frese, Ballofix, Broen. 
 
2.16 BALANCING VALVES 
 
2.16.1 General: Valves capable of positive shutoff, circuit drain connection, precision flow 

balancing with lockable memory and precise full measurement. 
 
2.16.2 Provide as indicated on drawings and schematics. 
 
2.16.3 NPS 2 and Under:  Globe style of non-ferrous copper alloy or bronze casting. 
 

.1 Standard of Acceptance:   Armstrong, DeZurich, Bell & Gossett, Tour and 
Anderson. 

 
2.16.4 NPS 2-1/2 and Over: Globe style design. 
 

.1 Standard of Acceptance:   Armstrong, DeZurich, Bell & Gossett, Tour and 
Anderson. 

 
2.16.5 Balancing valves shall be sized in accordance with the manufacturer’s written 

recommendation.   
 

2.16.6 The Division 15 Contractor shall provide reducing and expanding couplings as required to 
match balancing valve size. 

 
2.16.7 Valve shall be selected for 1-2 ft. pressure drop in the fully open position at design flow.  

Minimum pressure drop at design flow in fully closed position shall be 20' (6100 mm) 
 
2.17 CONTROL VALVE BYPASS 
 
2.17.1 Provide control valve sizes and types as indicated in the following Table - Control Valves 

Sizes And Types - Bypass: 
 

TABLE - CONTROL VALVES SIZES AND TYPES - BYPASS 

Line Size Globe Valve Size  Ball Valve Size 

3/4" (20 mm) Not Applicable 3/4" (20 mm) 

1" (25 mm) Not Applicable 3/4" (20 mm) 

1-1/4" (32 mm) 1" ( 25 mm) Not Applicable 

1-1/2" (40 mm)  1" (25 mm) Not Applicable 
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TABLE - CONTROL VALVES SIZES AND TYPES - BYPASS 

Line Size Globe Valve Size  Ball Valve Size 

2" (50 mm) 1-1/2" (40 mm) Not Applicable 

2-1/2" (65 mm) 2" (50 mm) Not Applicable 

3" (75 mm) 2-1/2" (65 mm) Not Applicable 

4" (100 mm) 3" (75 mm) Not Applicable 
 
 
PART 3 - EXECUTION 
 
3.1 PIPING 
 
3.1.1 Unless otherwise indicated, connect to equipment in accordance with manufacturer's 

instructions. 
 
3.1.2 Install concealed pipes close to the building structure to keep furring space to minimum. 

Install to conserve headroom and space.  Run exposed piping parallel to walls. Group piping 
wherever practical. 

 
3.1.3 Slope piping up in the direction of flow. 
 
3.1.4 Use eccentric reducers at pipe size change, installed to provide positive drainage or positive 

venting. 
 
3.1.5 Provide clearance for installation of insulation and access for maintenance of equipment, 

valves and fittings. 
 
3.1.6 Ream pipes clean of scale and dirt, inside and outside, before and after assembly. 
 
3.1.7 Do not use compression fittings. 
 
3.1.8 The condensate riser shall be type “M” copper, uninsulated.   
 
3.2 PRE-OPERATIONAL CLEANING OF SYSTEM 
 
3.2.1 Provide a copy of recommended cleaning procedures and chemicals for approval by 

Engineer. 
 

3.2.2 Provide chemicals and labour for cleaning all heating water piping systems, including 
pumps and headers. 
 

3.2.3 Prior to chemical cleaning, the systems shall be inspected to ensure removal of heavy debris 
and excessive dirt and oil.  Temporary strainers shall be installed on the suction side of each 
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pump. 
 

3.2.4 Provisions shall be made for temporary connections between the supply and return mains 
in the system to permit circulation of the cleaner.  A 1" (25 mm) pipe connection shall be 
provided on the suction side of the circulating pumps for introduction of the cleaning 
solution. 
 

3.2.5 Each system shall be flushed to remove loose dirt and shall be hydrostatically tested to 
ensure that there are no leaks.  Rotation of pumps shall be checked. 

3.2.6  
3.2.7 The Contractor shall introduce a neutral pH cleaner and rust remover into each system at a 

dosage recommended by the water treatment supplier.  The cleaner shall not attack carbon 
steel, copper, stainless steel, bronze, brass, aluminum, plastics or natural and synthetic 
rubbers. 
 

3.2.8 The cleaner shall be circulated at a temperature of 33.8oF to 176oF (1oC to 80oC) for a 
period of not less than 72 hours.  PH adjustment shall be carried out by the water treatment 
supplier’s representative. 
 

3.2.9 Each system shall be drained, refilled with fresh water, recirculated for a period of 12 hours, 
drained a second time, and immediately refilled and treated with the recommended 
corrosion inhibitor. 
 

3.2.10 The water treatment company shall provide the loan of a drum pump and dolly to facilitate 
the introduction of the cleaner into the system. 

 
3.3 VALVES 
 
3.3.1 Unless otherwise approved, install valves as shown on drawings with stems upright or 

horizontal. 
 
3.3.2 Provide ball valves at all branch take-offs NPS 2 and under to isolate each piece of 

equipment and as indicated. Provide butterfly valves on all branch take-offs to isolate each 
piece of equipment for NPS 2-1/2 and over and as indicated 

 
3.3.3 Install globe valves where indicated and in by-pass around control valves. 
 
3.3.4 Provide wafer check valves on discharge of pumps in vertical pipes with downward flow 

and as indicated. 
 
3.3.5 Provide swing check valves as indicated. 
 
3.3.6 Provide balancing valves, as indicated on schematics, plans or details. 
 
3.3.7 Provide a drain valve at the base of all risers. 
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3.4 BALANCING VALVES 
 
3.4.1 Install balancing valves a minimum of five (5) pipe diameters downstream of any fitting and 

a minimum of two (2) pipe diameters upstream of any fitting. 
 
3.4.2 Install ports on valve in the horizontal position. 
 
3.5 TESTING 
 
3.5.1 Test system in accordance with Section 21 05 01. 
 
3.6 SPARE PARTS 
 
3.6.1 Furnish the following spare parts:  Valve Handles:  two (2) of each size. 
 
3.7 FLUSHING, CLEANING AND REFILLING 
 
3.7.1 Refer to Specification Section 23 22 00. 
 
3.8 VALVE PACKING 
 
3.8.1 All valve packing shall be asbestos free. 
 
3.9 VALVE STEMS 
 
3.9.1 All valves for this project shall be rising stem unless stated otherwise. 
 
3.10 BRAZING 
 
3.10.1 Flux shall not be allowed to penetrate to the inside of the pipe.  Clean the outside of the 

tube and fittings by washing with hot water in order to remove any residual flux. 
 
3.10.2 During the brazing of the pipe connections, except when performing final connections and 

emergency repairs, the interior of the pipe shall be maintained with a nitrogen atmosphere.  
Accomplish this purging the pipe a sufficient number of times to remove all air and oxygen 
and by maintaining a small purge flow to prevent reentry of air or oxygen. 

 
3.10.3 Erection:  Cut all pipe and tubing accurately to measurements obtained at the site of the 

system and install without springing or forcing.  Protect all pipe and tubing against 
mechanical injury. 

 
3.11 CHAIN WHEEL OPERATORS 
 
3.11.1 Install chain wheel operators where indicated on the drawings in chilled water, condenser 

water, heating water and glycol lines that are more than 6" (150 mm) in size. 
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3.11.2 Provide chain wheel and operating chain for valves installed more than normal operating 
height or distance from floor, regardless of the type of valve. 

 
3.11.3 Chain shall be of sufficient length to extend within 7' (2150 mm) of operating platform or 

floor for free hanging chains or to within 5' (1500 mm) of the floor in locations where chain 
can be secured to wall or column.  Provide wall hook as required for securing chain to wall 
or column. 

 
3.11.4 Chain wheels shall be of size recommended by the valve manufacturer for proper operation 

of the valve.  Chain wheels shall be complete with guide.  Chain shall be rust proof. 
 
 
 END OF SECTION 
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PART 1 - GENERAL 
 
1.1 GENERAL 
 
1.1.1 This section of the specification shall be read in conjunction with and be governed by the 

requirements of Section 21 05 01. 
 
1.2 REFERENCE STANDARDS 
 
1.2.1 In accordance with ASME Boiler Code Section VII, and requirements and standards of 

regulating authorities, except where specified otherwise. 
 
1.3 SHOP DRAWINGS 
 
1.3.1 Submit shop drawings in accordance with Section 21 05 01. 
 
PART 2 - PRODUCTS 
 
2.1 CLOSED HOT WATER SYSTEMS 
 
2.1.1 Bypass feeder; capacity 2 US gallons (7.5L) minimum, at operating gauge pressure, 1400 

kPa.  Filter units sized at five (5%) percent of total recirculation rate.  Bypass feeder to be 
complete with inlet, outlet, and drain valves.   
 

2.1.2 Chemical feed piping, schedule 80 black steel, crosses at all changes in direction with 
unconnected ports plugged. Provide sufficient corrosion inhibitor at a dosage 
recommended by the Water Treatment Contractor.  

 
2.1.3 Provide basic water test equipment complete with reagents for chemicals supplied and 

specific test for determination of PH and treatment residual.  Include required specialized 
or supplementary equipment. 

 
2.1.4 Provide material safety data sheets for chemicals and reagents. 
 
2.2 WATER FILTRATION 
 
2.2.1 Provide one (1) water filtration system manufactured by Shelco Filters, model FOC-806, 

cartridge type MS20, with pressure rating 250 Psi.  
 

2.2.2 Water filtration system shall be piped in series with water treatment system. 
 
2.2.3 Piping shall be schedule 80 black steel.  Provide isolating valves for filter replacement. 
 
PART 3 - EXECUTION 
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3.1 INSTALLATION 
 
3.1.1 Ensure adequate clearances to permit performance of servicing and maintenance of 

equipment. 
 

3.1.2 Pipe blow-off connections to nearest drain. 
 

3.2 PRE-OPERATIONAL CLEANING OF SYSTEM 
 
3.2.1 Provide a copy of recommended cleaning procedures and chemicals for approval by 

Engineer. 
 

3.2.2 Provide chemicals and labour for cleaning all heating water piping systems, including 
pumps and headers. 
 

3.2.3 Prior to chemical cleaning, the systems shall be inspected to ensure removal of heavy 
debris and excessive dirt and oil.  Temporary strainers shall be installed on the suction 
side of each pump. 
 

3.2.4 Provisions shall be made for temporary connections between the supply and return mains 
in the system to permit circulation of the cleaner.  A 1" (25 mm) pipe connection shall be 
provided on the suction side of the circulating pumps for introduction of the cleaning 
solution. 
 

3.2.5 Each system shall be flushed to remove loose dirt and shall be hydrostatically tested to 
ensure that there are no leaks.  Rotation of pumps shall be checked. 
 

3.2.6 The Contractor shall introduce a neutral pH cleaner and rust remover into each system at 
a dosage recommended by the water treatment supplier.  The cleaner shall not attack 
carbon steel, copper, stainless steel, bronze, brass, aluminum, plastics or natural and 
synthetic rubbers. 
 

3.2.7 The cleaner shall be circulated at a temperature of 33.8oF to 176oF (1oC to 80oC) for a 
period of not less than 72 hours.  PH adjustment shall be carried out by the water 
treatment supplier’s representative. 
 

3.2.8 Each system shall be drained, refilled with fresh water, recirculated for a period of 12 
hours, drained a second time, and immediately refilled and treated with the 
recommended corrosion inhibitor. 
 

3.2.9 The water treatment company shall provide the loan of a drum pump and dolly to 
facilitate the introduction of the cleaner into the system. 

- END - 
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PART 1 - GENERAL 
 
1.1 GENERAL 
 
1.1.1 This Section of the Specification shall be read in conjunction with and be governed by the 

requirements of Section 21 05 10 of the specification. 
 
1.1.2 This Section of the Specification refers to ductwork serving systems with external static 

pressures up to 4" w.g. (1000 Pa).   
 
 
1.2 SHOP DRAWINGS AND PRODUCT DATA 
 
1.2.1 Submit shop drawings and product data in accordance with Section 21 05 10. 
 
1.2.2 Indicate the following: proprietary joints. 
 
1.3 CERTIFICATION OF RATINGS 
 
1.3.1 Catalogue or published ratings shall be those obtained from tests carried out by the 

manufacturer or Independent Testing Agency signifying adherence to Codes and 
Standards. 

 
1.4 REFERENCE STANDARDS 
 
1.4.1 SMACNA HVAC Duct Construction Standards Metal and 

Flexible - Latest Edition   
 
1.4.2 NFPA 90A Installation of Air Conditioning and Ventilating Systems 
 
1.4.3 NFPA 90B Installation of Warm Air Conditioning and Air 

Conditioning Systems 
 
1.4.4 ASTM A621 & A621M Specification for Forming Steel (FS), sheet and Strip, 

Carbon, Hot Rolled. 
 
1.4.5 ASTM A653  Specification for Steel Sheet, Zinc Coated Galvanized or 

Zinc Alloy Coated (Galvannealed) by the Hot Dip 
Process 

 
1.4.6 ASTM A924  General Requirements for Sheet Steel, Metallic Coated 

by the Hot Dip Process 
 
 
PART 2 - PRODUCTS 
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2.1 SEALING CLASSIFICATION 
 
2.1.1 Sealing classifications shall be in accordance with the Sealing Classifications Table as 

follows: 
 

SEALING CLASSIFICATION 

Seal 
Class 

Sealing Requirements Applicable Static 
Pressure Construction 
Class 

Allowable Leakage Rate 

A All traverse joints, 
longitudinal seams and 
duct wall penetrations. 

 4" w.g. (1000 Pa)-4" w.g. 
(-1000 Pa) 

1% of total system design 
at system operating 
pressure 4" (1000 Pa) 

B All transverse joints and 
longitudinal seams 

Up to 3" w.g. (750 
Pa)-3" w.g. (-750 Pa) and 
less 

1% of total system design 
at 3" w.g. (750 Pa) 

C All transverse joints only Up to 2" w.g. (500 
Pa)-2" w.g. (500 Pa) and 
less 

1.5% of total system 
design at 2" w.g. (500 Pa) 

D Not sealed Up to 1" w.g. (250 
Pa)-1" w.g. (-250 Pa) and 
less 

5% of total system design 
at 1" w.g. (250 Pa) 

 
2.2 PRESSURE CLASSIFICATIONS 
 
2.2.1 Ductwork material shall be constructed in accordance with SMACNA ratings for the 

following pressure classifications.  Pressure classifications shall be in accordance with the  
Pressure Classifications Table as follows: 

 

PRESSURE CLASSIFICATIONS 

Ductwork Operating Pressure  Seal 
Classification 

Remarks 

Ductwork Exposed to 
the Outdoors 

All  A  

Return Air Ductwork Up to -1" wg 
(-250 Pa) 

C  

Exhaust Air Ductwork  Up to -1" wg 
(-250 Pa) 

C for systems 
over 750 cfm. 
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PRESSURE CLASSIFICATIONS 

Ductwork Operating Pressure  Seal 
Classification 

Remarks 

D for systems 
under 750 cfm. 

Exhaust and Outside Air 
Intake Plenums 

Up to +/- 1" wg 
(+/- 250 Pa) 

B  

All Other Ductwork Not 
Listed Above 

Up to 0.5" wg (125 Pa) D  

 
 
2.3 FITTINGS 
 
2.3.1 Fabrication shall be to SMACNA Standards. 
 
2.3.2 Radiused elbows shall be to standard radius. 
 
2.3.3 Square elbows shall be used over 16" (400 mm) with double thickness vanes.  Square 

elbows shall not be used unless specifically shown on drawings. 
 
2.3.4 Main Supply Duct Branches:  Provide branch duct balancing damper. 
  
2.3.5 Sub branch duct with 45° entry and balancing damper on branch. 
 
2.3.6 Transitions: 
 

.1 Diverging:  20° maximum included angle. 
 

.2 Converging:  30° maximum included angle. 
 
2.3.7 Offsets:  Radiused elbows as indicated. 
 
2.3.8 Obstruction Deflectors:   Maintain full cross-sectional area.  Maximum included angles as 

for transitions. 
 
2.4 GALVANIZED STEEL 
 
2.4.1 G-60 coated galvanized of lock-forming grade conforming to ASTM A653 and A924 

Standards.  Minimum yield strength for steel sheet and reinforcements shall be 30,000 psi 
(207 kPa). 
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2.4.2 The sheet metal gauge and requirement for reinforcement shall be in accordance with 

Tables 1-3-1/2" W.G.  Static pressure to Table 1-7 4" W.G. Static pressure of SMACNA. 
 
2.4.3 Fabrication shall be to SMACNA Standards. 
 
2.4.4 Joints:  To SMACNA or proprietary manufactured duct joint.  Proprietary manufactured 

flanged duct joint shall be considered to be a Class C seal. 
 
2.4.5 Standard of Acceptance: Namasco, Ductmate, Exanno, Nexus. 
 
2.4.6 Joint reinforcement shall be in accordance with Tables 1-10 to 1-13 of the SMACNA 

Standard. 
 
2.5 HANGERS AND SUPPORTS 
 
2.5.1 Strap hangers shall be of same material as the duct material but shall be to the next sheet 

metal thickness heavier than the duct. 
 
2.5.2 Hanger configuration shall be to SMACNA. Maximum size duct supported by strap hanger 

shall be  19” (500 mm). 
 
2.5.3 Hangers:  Galvanized steel angle with galvanized steel rods shall be in accordance with 

SMACNA and the Table - Hangers And Supports as follows:  
 

HANGERS AND SUPPORTS 

Duct Size(mm) Angle Size (mm) Rod Size(mm) 

up to 750 25 x 25 x 3 6 

751 to 1500 40 x 40 x 3 10 

1501 to 2400 50 x 50 x 5 10 

2401 and over 50 x 50 x 6 10 
 
2.5.4 Upper Hanger Attachments: 
 

.1 Concrete:  Prior to concrete pour: manufactured concrete inserts. 
 

.1 Standard of Acceptance:  Myatt: Fig. 485. 
 

.2 Concrete: after concrete pour: 
.1 expanded concrete anchors shall be made of steel. ; 
.2 powder actuated fasteners shall not be utilized; 
.3 holes for expanding fasteners shall be drilled either by a carbide bit 
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or by the teeth on the fastener itself.  Expansion shield shall be 
“set” by driving it into the hole and expanding it with a conical plug. 

 
.3 Steel Joist:  manufactured joist clamp or steel plate washer: 

.1 clamp or washer shall be mounted to top chord of steel truss only. 
 

.2 Standard of Acceptance: Joist Clamps: Grinnell: Fig. 61 or 86, Hunt. 
 

.4 Steel Beams:  Manufactured beam clamps: 
 

.1 Standard of Acceptance: Grinnell: Fig. 60, Hunt. 
 
2.5.5 Round Ductwork: duct shall be supported as follows: 

.1 duct dimensions 36" (900 mm) single hangers are acceptable; 

.2 duct dimensions over 36" (900 mm) hanger rods shall be provided on both 
sides of the duct; 

.3 minimum hanger sizes shall be in accordance with Table 4-2 of SMACNA. 
 
2.5.6 Loading on trapeze bars shall be in accordance with Table 4-3 of SMACNA. 
 
2.6 ROUND DUCTWORK 
 
2.6.1 All round ductwork up to 60" (1500 mm) in diameter shall be of Spiro lockseam 

construction with an intermediate standard rib to provide the rigidity equivalent to 
SMACNA Standard - Gauge Spiral Duct. 

 
2.6.2 G-60 coated galvanized of lockforming grade conforming to ASTM A635 and A924 

standards.  Minimum yield strength for steel and reinforcements shall be 30,000 psi. (207 
Kpa.)  with a thickness, not less than for 24 gauge for duct diameters 250 mm.  to 425 mm.  
(10" to 17"), 24 gauge for 450 mm.  to 600 mm.  (18" to 24"), 22 gauge for 650 mm. to 800 
mm.  (26" to 30") and 20 gauge for 850 mm.  to 1500 mm.  (32" to 60") diameters. 

 
2.6.3 For duct diameters, less than 9" (225 mm), use 26 gauge spiro duct without ribs. 
 
2.6.4 Fittings: 
 

.1 Elbows 4" to 8" (100 mm to 200 mm), shall be diestamped.  Diestamped elbows 
shall be 2-piece construction with fully welded longitudinal seam. 

 
.2 Elbows 9" to 36" (225 mm to 900 mm) shall be standing seam construction. 

 
.3 Elbows 38" to 60" (950 mm to 1500 mm) shall be standard gore construction 

with joints riveted and bonded. 
 

.4 Fittings shall be 1-gauge thicker than standard ductwork. 
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2.6.5 All couplings shall be slipped joint construction with minimum 2" (50 mm) insertion length.  

Duct sealer shall be applied on male end connectors before insertion and afterwards to 
cover the entire joint and sheet metal screws. Sheet metal screws shall be installed at a 
maximum 12" (300 mm) spacing, with a minimum of three (3) screws per joint. In large 
diameters, flanging gasketted joints are acceptable, in lieu of slip joints. 

 
2.7 INTERNALLY LINED ROUND DUCTWORK 
 
2.7.1 Round ductwork indicated to be internally lined utilize spiral round insulated duct with 

double wall including external pressure tight metal shell, 1" (25 mm) fibreglass insulation 
and an internal perforated liner. 

 
2.7.2 The external shell and couplings shall comply with the specification for round ductwork. 
 
PART 3 - EXECUTION 
 
3.1 GENERAL 
 
3.1.1 Install ducts in accordance with SMACNA Standards and as indicated. 
 
3.1.2 Do not break continuity of insulation vapour barrier with hangers or rods. Insulate strap 

hangers 4" (100 mm) beyond insulated duct. 
 
3.1.3 Support risers in accordance with SMACNA Standards or as indicated. 
 
3.1.4 Provide a drain at the low point of all exhaust and outside air plenums.  Pipe drain to 

funnel floor drain. 
 
3.2 HANGERS 
 
3.2.1 Strap Hangers:  Install in accordance with SMACNA. 
 
3.2.2 Angle Hangers:  Complete with locking nuts and washers. 
 
3.2.3 Hanger spacing shall be as follows: 
 

.1 Horizontal ducts shall have a support within 27" (600 mm) of each elbow and 
within 48" (1200 mm) of each branch intersection. 

 
.2 Straight runs of duct, the hanger spacing shall be in accordance with the 

Table - Hanger Spacing as follows: 
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TABLE - HANGER SPACING 
 
Duct Size 
(mm) 

 
Spacing 
(mm) 

 
up  to 1500  

 
3000 

 
1501 and over 

 
2500 

 
 
3.3 SEALING AND TAPING 
 
3.3.1 Refer to Section 23 33 00. 
 
3.4 LEAKAGE TEST 
 
3.4.1 Test the following systems to ensure that they conform to the leakage requirements 

specified above.  Systems to be tested for all supply, return and exhaust systems with 
operating pressures exceeding 3" w.g. 

 
3.4.2 If ductwork fails leakage test, reseal ductwork and retest. 
 
3.4.3 Conduct test in accordance with AABC. 
 
3.4.4 Acceptable Procedure(s): 
 

.1 Provide appropriate level of filtration on the intake to the test apparatus prior 
to starting test procedure. 

 
.2 Connect flexible tubing from the test apparatus to the duct section under test.  

Select the appropriate orifice plate and start test apparatus at minimum speed.  
Slowly increase the speed of the blower until the desired static pressure is 
achieved. 

 
.3 Maintain attained system static pressure for a period of fifteen (15) minutes.  

From appropriate manometer gauge on test apparatus, read the pressure 
differential.  From the chart supplied with the test apparatus read leakage flow 
rate for a given pressure differential and orifice size.  If the test results meet the 
allowable flow rate, complete test report and obtain signatures as required. 

 
.4 Compare actual leakage with allowable rate.  If the test results exceed the 

allowable rate undertake appropriate remedial action and repeat the test until 
satisfactory outcome is achieved. 

 
3.4.5 Duct leakage shall not exceed that allowable for ductwork classification when calculated 

as follows: 
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Q = Q1 x L1 x F / L2 

 
.1 Where: 

 
.1 Q is allowable leakage in test section in CFM. 

 
.2 Q1 air quantity in CFM of total system. 

 
.3 L1 is Test section length in ft. 

 
.4 L2 is Total system length in ft. 

 
.5 F is System allowable leakage expressed as a decimal for class of 

ductwork. 
 
3.4.6 When duct leakage tests are being performed on factory cleaned ductwork a HEPA filter 

shall be installed on the air intake for the pressure testing blower to prevent contamination 
of the ductwork. 

 
3.4.7 Notify the Consultant a minimum of forty-eight (48) hours prior to conducting leakage 

tests. 
 
 End of Section 
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PART 1 - GENERAL 
 
1.1 GENERAL 
 
1.1.1 This section of the specification shall be read in conjunction with and shall be governed 

by the requirements outlined in Section 01 01 00 of the specification. 
 
1.2 SHOP DRAWINGS 
 
1.2.1 Submit shop drawings in accordance with Section 01 33 00. 
 
1.2.2 Indicate the following: 
 

.1 Flexible connections. 
 

.2 Sealants and tapes. 
 

.3 Duct access doors. 
 
1.3 CERTIFICATION OF RATINGS 
 
1.3.1 Catalogue or published ratings shall be those obtained from tests carried out by 

manufacturer or independent testing agency signifying adherence to codes and standards. 
 
PART 2 - PRODUCTS 
 
2.1 FLEXIBLE CONNECTIONS 
 
2.1.1 Frame: galvanized sheet metal frame with fabric clenched by means of double locked 

seams. 
 
2.1.2 Material: neoprene.  Fire resistant, self extinguishing, neoprene coated glass fabric, 

temperature rated at -400F to plus 1940F(- 400C to plus 900C), density of 0.266 lb/ft2     
(1.3 kg/m2). 

 
2.2 SEALANT AND TAPE 
 
2.2.1 Sealant: fibre reinforced, flame resistant (flame spread 5, smoke developed 0) high velocity 

duct sealing compound.  Temperature range of minus -220F to 2000F (300C to plus 930C).  
Sealant to meet ULS102. System to be rated up to 16" W.C without the need for fibreglass 
mesh tape. 

 
2.2.2 Where system pressures are in excess of 16" W.C. utilize a fibreglass mesh scrim to 

reinforce the system. Where a gap exists which is larger than 1/4" provide fiberglass mesh 
scrim over the gap prior to applying the sealant. 
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2.2.3 Standard of Acceptance: Phoenix #33-526, 3M 
 
2.3 ACCESS DOORS 
 
2.3.1 General. 
 

.1 Non-insulated sandwich construction of same material as duct, one sheet metal 
thickness heavier, minimum 0.0236" (0.6 mm) thick complete with sheet metal 
angle frame. 

 
.2 Insulated sandwich construction of same material as duct, one sheet metal 

thickness heavier, minimum 0.0236" (0.6 mm) thick complete with sheet metal 
angle frame and 1" (25 mm) thick rigid glass fibre insulation. 

 
2.3.2 Gaskets: neoprene or foam rubber.  Provide on all access doors. 
 
2.3.3 Hardware: 
 

.1 Up to 12" x 12" (300mm x 300mm): 2 sash locks. 
 

.2 12" to 18" (301 to 450 mm): 4 sash locks. 
 

.3 20" to 33" (451 to 1000 mm): piano hinge and minimum 2 sash locks. 
 

.4 Doors over 34" (1000 mm): piano hinge and 2 handles operable from both 
sides. 

 
 
PART 3 - EXECUTION 
 
3.1 FLEXIBLE CONNECTIONS 
 
3.1.1 Install in following locations: 
 

.1 Inlets to supply air units. 
 

.2 Outlets from supply air units. 
 

.3 Inlets and outlets of exhaust and return air fans. 
 

.4 As indicated. 
 
3.1.2 Length of connection: 6" (150 mm). 
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3.1.3 Minimum distance between metal parts when system in operation: 3" (75 mm). 
 

3.1.4 Install in accordance with recommendations of SMACNA. 
 
3.2 SEALANTS AND TAPES 
 
3.2.1 Apply sealant in accordance with SMACNA and to manufacturer's recommendations. 
 
3.2.2 Bed tape in sealant and recoat with minimum of one (1) coat of sealant to manufacturer's 

recommendations. 
 
3.3 ACCESS DOORS 
 
3.3.1 Size: 
 

.1 24" x 24" (600 x 600 mm) for person size entry. 
 

.2 18" x 18" (450 x 450 mm) for servicing entry. 
 

.3 12" x 12" (300 x 300 mm) for viewing. 
 

.4 As indicated. 
 
3.3.2 Location: 
 

.1 At fire and smoke dampers. 
 

.2 At control dampers. 
 
.3 At devices requiring maintenance. 

 
.4 At locations required by code. 

 
.5 As indicated. 

 
3.3.3 All access doors that a man could fit through shall be provided with handles on both the 

interior and the exterior of the ductwork. 
 
 
 End of Section 
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PART 1 - GENERAL 
 
1.1 GENERAL 
 
1.1.1 This section of the specification shall be read in conjunction with and be governed by the 

requirements outlined in Section 21 05 01. 
 
1.2 SHOP DRAWINGS 
 
1.2.1 Submit shop drawings in accordance with Section 21 05 01. 
 
1.2.2 Indicate: 
 

.1 Equipment, capacity, piping, and connections. 
 

.2 Dimensions, internal and external construction details, recommended method 
of installation with proposed structural steel support, sizes and location of 
mounting bolt holes. 

 
.3 Shop drawings shall indicate location of supply and return hook-ups in addition 

to interconnection details for each zone. 
 
1.3 MAINTENANCE DATA 
 
1.3.1 Provide maintenance data for incorporation into maintenance manual specified in Section 

21 05 01. 
 
PART 2 - PRODUCTS 
 
2.1 GENERAL 
 
2.1.1 All convector covers, force flow heaters and radiant panels shall be factory painted with 

factory baked enamel finish. Colour to be chosen at shop drawings stage.  A paint chip will 
be provided by the Architect. 

 
2.1.2 Provide for noiseless expansion of all components. 
 
2.1.3 Radiation to give output indicated on the schedule. 
 
2.1.4 Standard of Acceptance: EngAir, Airtex, Trane. 
 
2.1 SLOPED TOP CONVECTOR  
 
2.1.1 Heating elements:  NPS 3/4" (20 mm) seamless copper tubing, 18 gauge (1.2 mm) 

minimum wall thickness, mechanically expanded into flanged collars of evenly spaced 
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aluminum fins,  4" x 4" (100 x 100) mm nominal, 50 fins/ft (170 fins per meter) suitable for 
sweat fittings. 

 
2.1.2 Element hangers: ball bearings plastic lined cradle type providing unrestricted longitudinal 

movement on enclosure brackets. Space brackets 36" (900) mm centers maximum. 
 
2.1.3 Enclosures: 16-gauge steel complete with components for wall to wall or complete with 

end caps as indicated.  Joints and filler pieces to be recessed.  Support rigidly top and 
bottom, on wall mounted brackets. Joints and filler pieces to be clear of cover grilles. 

 
2.1.4 Enclosure to have bottom inlet and top punched hole top outlet.  
 
2.1.5 Capacity as shown on drawings.  Unit to be sized for 180 oF EWT and 160 oF LWT. 
 
2.1.6 All wall convector enclosures shall be site measured to run wall to wall.  The lengths 

indicated on the drawings indicate the length in inches of the heating element required. 
 
2.2 CABINET CONVECTORS 
 
2.2.1 Heating element: seamless copper tubing mechanically expanded into flanged collars of 

evenly spaced aluminum fins and cast iron headers, steel side plates and supports. 
 
2.2.2 Cabinet: type as indicated on the schedule, 16 gauge (1.6 mm) thick steel back and ends, 

exposed corners rounded secured removable front panel, braced and reinforced for 
stiffness. 

2.2.3 Catalogue rating: certified commercial standard CS-140-47, certified IBR ratings. 
 
2.2.4 Capacity as shown on drawings.  Unit to be sized for 160 o F EWT and 140 oF LWT. 
 
PART 3 - EXECUTION 
 
3.1 INSTALLATION - GENERAL 
 
3.1.1 Install according to piping layout.  Provide for pipe movement during normal operation. 
 
3.1.2 Maintain proper clearance around equipment to permit performance of service 

maintenance. Check final location with Consultant if different from that indicated prior to 
installation. 

 
3.1.3 Should deviations beyond allowable clearances arise, request and follow Consultant's 

directive. 
 
3.1.4 Refer to manufacturer's installation drawings. Verify electrical service work with 

characteristics stamped on unit. 
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3.1.5 Check that all openings for appurtenances and operating weight conform to shop 
drawings. 

 
3.1.6 Valves 
 

.1 Install valves with stems upright or horizontal unless approved otherwise. 
 

.2 Install isolating ball valves and circuit balancing valves on each unit. 
 
3.1.7 Provide screwdriver vent on convectors and radiators. Clean all finned tubes and comb 

straight. 
 
 END OF SECTION 
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PART 1 - GENERAL 
 
1.1 REFERENCE STANDARDS 
 
1.1.1 Comply with Requirements of Division 1, General Requirements and all documents 

referred to therein. 
 
1.1.2 Comply with requirements of Mechanical General Provisions and Electrical General 

Provisions. 
 
1.2 Intent 
 
1.2.1 The Energy Management Control System supplier shall be a subcontractor to Mechanical 

Contractor who shall be responsible for the complete installation of the Energy 
Management Control System and guarantee its proper function. 
  

1.2.2 Energy Management Control System shall be supplied and installed Schneider Electric 
(J.B.S. Services Inc. 905-453-8297).  Alternate supplier is by Johnson Controls Ltd. (Branch 
Office only 3070 Mainway Rd. 1-800-263-6226).  No other suppliers are acceptable; 
Contractors shall name the Control supplier at the time of tender. 
 

1.2.3 Existing DDC installations shall be incorporated seamlessly into the new installation 
without the need of upgrades or equipment replacement. All existing DDC points shall 
be included in new graphic displays with the ability to read and write to the existing 
controllers. In the event the extension of the existing system is not possible, it shall be 
brought to the owner’s attention prior to tender including associated costs.  

 
1.2.4 The Network Cabling Installer will bring network connection(s) to the Energy 

Management Control System’s supervisory panel and Operators Terminal. 
 
1.3 Related Work Specified Elsewhere 
 
1.3.1 Power wiring for all electric motors and starters will be Electrical Division. 
 
1.3.2 Installation of control dampers will be by the Sheet Metal sub-contractor. 
 
1.4 Quality Assurance 
 
1.4.1 Execution of work in this Section by a recognized control contractor regularly employed 

in the design, manufacturing, and installation of EMCS and temperature control systems 
and equipment.  The successful Contractor must be a Manufacturer as well as Supplier of 
all system components. 
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1.5 Submittals 
 
1.5.1 Submit five (5) copies of control working drawings and wiring diagrams with written 

sequences of operation and components description. 
 

1.5.2 Submit catalogue cuts and specifications on all EMCS equipment. 
 
1.5.3 With reference to Architectural, Mechanical, and Electrical Drawings submit a layout of 

the Building Operator’s room showing the most practical arrangement of the EMCS 
equipment.  Show all dimensions and power requirements.  Coordinate installation with 
other equipment i.e. fire alarm and security monitoring. 

 
1.6 Guarantee 
 
1.6.1 Guarantee the control system and all components thereof free from defects in operating 

sequences, materials, and workmanship for a period of one (1) year of normal use and 
service from the date of certified acceptance by the Consultant and taking over by the 
Owner. 

 
1.6.2 Provide emergency repair service on a 24-hour basis during warranty period and replace 

defective parts. 
 
1.6.3 Servicing by factory-trained service representative of the system manufacturer. 
 
1.7 Maintenance 
 
1.7.1 Service technicians particularly trained to work on the systems installed shall handle 

system servicing and maintenance. 
 
1.7.2 Provide emergency maintenance and service, responding within four hours’ notice given 

by the Board to attend to malfunctions relating to the controller and all field equipment 
such as valves wiring, etc. 

 
1.8 Instruction Adjustment and “As-Built” Drawings 
 
1.8.1 On completion of the Work, calibrate and adjust all components to operate as required.  

Provide three complete instruction manuals with “as constructed” control drawings and 
instruct the Owner’s operating personnel in the operation and function of the system. 

 
1.8.2 Provide three (3) complete sets of system documentation at time of completion. 
 
1.8.3 Maintenance manuals describing maintenance on all system components including 

inspection, preventative maintenance, fault detection, and repair or replacement 
procedures. 
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1.8.4 All data specified in the "Submittals" section of this specification in its final as-built 
approved form. 

 
1.8.5 As-built interconnection wiring diagrams or wire list, of the complete field-installed 

system with proper identification and ordering number of each system component and 
device. 

 
1.8.6 As-built single line diagrams for each floor level showing building outline, corridors, 

approximate room layout, etc., with location of central processor. 
 
1.9 Acceptance Procedure 
 
1.9.1 Acceptance by the Consultant will be granted when all components are installed, 

operating, and calibrated.   
 
1.9.2 Prior to on-line operation, a complete demonstration shall be performed in presence of 

the Owner’s authorized maintenance representative and the Owner’s representative. 
 
1.9.3 Complete all outstanding deficiencies as determined by the Owner’s representative in his 

inspection report after which a resubmission of formal acceptance shall be made. This 
procedure shall be repeated if necessary until acceptable performance has been 
established. 

 
1.10 EMCS Operation Summary 
 
1.10.1 The EMCS as shown on drawing is intended as a guide and clarification of requirements. 

 
.1 It is not a complete summary since it only describes requirements for each 

type of system and unit component.  The quantities of systems and 
components will be shown on the drawings. 

.2 It is the responsibility of this Contractor to determine quantities of 
input/output points, sensors, devices, wiring, etc. 

 
PART 2 - PRODUCTS 
 
2.1 Thermostats 
 
2.1.1 Electronic room temperature controllers with accessible adjustment range less 

thermometers.  
 
2.1.2 Provide protective guards over stats in the following locations: General purpose room, 

storage rooms, halls, washrooms, and mechanical rooms. 
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2.2 Space and Air Temperature Sensors 
 
2.2.1 Platinum thin film RTD’s complete with 4-20mA transmitter scaled proportionally over 

the range.  Maximum drive 0.5°F per year.  Accurate to ± 1°F over the full range.  Balco 
type elements with accuracy and drift ranges as above will be an acceptable alternate. 

 
2.2.2 All mixed air temperature sensors and other sensors where indicated shall be averaging 

type with a minimum length of 6.7m (22 feet). 
 
2.2.3 For space temperature sensors in change rooms (and other high vandalism areas) 

provide an RTD type sensor in a recessed junction box fixed to a stainless steel wall plate 
cover with thermal paste. 

 
2.2.4 Classroom and Office Area space sensors shall be complete with a adjustment slider to 

allow the occupant to vary the individual temperature. 
 
2.2.5 Platinum thin film RTDs complete with 4-20 mA transmitter scaled proportionally over 

the range.  Maximum drift of 0.5°F per year.  Accurate to ± 1°F over the full range.  Balco 
type elements with accuracy and drift ranges as above will be an acceptable alternate. 

2.2.6 Water temperature sensors shall be complete with a separable 316 stainless steel well. 
 
2.2.7 Outside air wall mounted sensors to be mounted on a north-facing wall, complete with 

sun shield where required. 
 

2.3 Components 
 
2.3.1 Provide cubicle type lockable panels with hinged doors constructed of 16 gauge steel 

with enamel finish suitable for either wall mounting or leg mounting as required, with 
sufficient space on cover for mounting labeled switches and gauges, etc.  

 
2.3.2 Freeze protection devices (low limits) shall have manual reset features and shall NOT 

automatically recycle.  Freeze controls shall have 6.0 m (20 feet) capillary arranged in 
ducts for best possible protection.  Provide low limits for each 5.6 m² (60 ft²) of duct area 
where necessary, wired in series. 

 
2.3.3 Fire protection devices (high limits) shall have manual reset feature and shall not 

automatically recycle. 
 
2.3.4 Relays shall be solid state, heavy-duty type.  Supply, install and wire all relays for outside 

lighting circuit control, and for other line voltage applications.  All equipment controlled 
by EMCS shall be provided with H.O.A. switch by same manufacturer as equipment 
motor control starter.  H.O.A. switch to be mounted on front panel and wired as follows: 

 
2.3.5 AUTO:  Equipment shall be controlled by EMCS in series with all limits and other 

protective devices. 
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OFF:  No operation. 
 
HAND:  Equipment shall be operated independently of EMCS but still in series with all 
limits and other protective devices.   

 
2.3.6 Relays required for exterior lighting control (individual circuits and contactors) shall be 

installed in a suitable general-purpose enclosure for installation in locations noted on 
the drawings.  Coordinate with Electrical Contractor for lighting circuits and contactors 
required to be controlled.  All relays shall be located in Main Custodian's Room and 
Mechanical Rooms. 

 
2.4 Wiring 
 
2.4.1 Provide all electrical wiring and components required (of any voltage) within the 

temperature control system such as low limit protection, thermostats, alarms, P.E. 
switches, relays, and interlocks as required to achieve the control function specified in 
the schematic drawings and sequences of operation.  This work to include wiring into 
prefabricated control circuits (as coordinated with the appropriate sub-trade or supplier) 
of boilers, pump sets, dust collectors and fire alarm panels.  Also provide suitably rated 
relays for single-phase motors wired in series with manual starters where EMCS 
start/stop operation is required. 

 
2.4.2 Provide all power and interconnecting wiring to EMCS field panels.  Coordinate with 

Division 16 sub-trade for appropriate locations of all power outlets for front-end 
equipment (i.e., monitor/keyboard, printers, clock).  Do not wire any EMCS components 
into emergency power supply. 

 
2.4.3 Refer to Division 16 drawings for locations of all power outlets for electric actuators, 

sensors, and control devices or panels.  Provide all wiring from these locations to the 
above devices as necessary and provide all low voltage control wiring between devices.  
Refer to Division 16 for wiring and conduit requirements. 

 
2.4.4 Where it is desirable to relocate, or add power outlets for electric control system 

coordinate with the Division 16 contractor and bear all costs which may occur as a result 
of this revision. 

 
2.5 Local Override 
 
2.5.1 Wall-mounted override ‘push button’ switch, red in colour, in the Caretaker’s Room. 

Provide lamacoid label over switch saying, “EMCS Manual Override”. 
 
2.5.2 Switch to incorporate momentary contact feature so that when button is pushed 

momentarily, contact is made, and then the switch resets when released. 
 



 AUTOMATIC TEMPERATURE CONTROLS 25 05 01 
 Page 6  
 
 

PART 3 - EXECUTION 
 
3.1 Components 
 
3.1.1 Mount all controller and relays within control panel cubicles.  Mount exposed 

components for easy access and protect from damage. 
 
3.1.2 Identify all exposed components and equipment mounted on the control panel front 

with lamacoid nameplates.  Identify instruments inside the cabinet with lamacoid 
nameplates.  Cooperate with piping and ventilation sub-trades in providing lists of all 
automatically operated equipment. 

 
3.1.3 Locate all local control panels as shown on the drawings or as directed by the 

Consultant. 
 
3.2 Manufactured Equipment 
 
3.2.1 Provide a complete system of electric temperature controls as indicated on Drawings and 

as specified herein. 
 
3.2.2 The control manufacturer will be responsible for the wiring of electrical equipment they 

supply.  
 
3.2.3 Coordinate with manufacturers and provide all required wiring and components as 

required to achieve sequences of operation. 
 
3.2.4 At any time during commissioning procedures and during the training period, make at 

no extra cost, any program changes required to enable optimum system operation. 
  
3.3 Sequences of Operation 
 
3.3.1 Refer to drawings for detail sequence of operation. 
 
 
 END OF SECTION 
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PART 1 - GENERAL 

1.1         GENERAL 

1.1.1 This Section covers items common to Sections of Electrical Division. This section 

supplements requirements of Division 1. 

1.1.2 Include all labour, equipment and incidentals to provide the complete electrical works 

specified in Electrical Division and shown on the electrical drawings. 

1.2         ACCESS DOORS 

1.2.1 Wherever any item of electrical equipment requiring accessibility, maintenance or 

adjustment is concealed, ensure adequate access, or provide an Access Door and 

arrange for its installation by the Division in whose work it occurs. 

1.2.2 Doors shall be sized for proper and easy access, and located to suit the concealed 

device.    Use ULC labelled rated Access Doors in all fire rated walls and ceilings, which 

act as fire barriers and match the Door type with the ceiling type and applied finish. 

1.2.3 Submit for the Architect’s and Consultant's review, floor plans and shop drawings 

showing the size, type and exact location of all Access Doors. 

1.2.4 All Access Doors shall be shown on the Record Drawings.  Notations adjacent to each 

Access Door shown on the drawings, shall indicate frequency of maintenance required 

for item or items above or behind the Door. 

1.3         AS-BUILT OR RECORD DRAWINGS 

1.3.1 Provide As-Built drawings of the installation incorporating all changes during the course 

of construction, in the form of reproducible prints and AutoCad format CD’s. 

1.3.2 As-built or Record drawings shall include the final layout and location of all electrical 

equipment devices, outlets, splitter boxes, junction boxes and pull boxes installed. 

1.3.3 As-built or Record drawings shall include routing of all electrical services such as 

feeders, and branch wiring for all electrical systems as noted in electrical contract 

documents. 

1.4         CARE, OPERATION AND START-UP 

1.4.1 Prior to substantial performance, instruct operating personnel in the operation, care and 

maintenance of systems, system equipment and components. 

1.4.2 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. 

1.4.3 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. 
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1.5         CODES AND STANDARDS 

1.5.1 Do complete installation in accordance with CSA C22.1-latest version, except where 

specified otherwise. 

1.5.2 Complete the installation of the work in accordance with latest editions of the Ontario 

Building Code, Ontario Electrical Safety Code, C.S.A., U.L.C., N.F.P.A., O.S.H.A. or other 

Codes, as required. 

1.5.3 Comply with O.E.S.C. Electrical and Building Code(s) Bulletins in force at time of Bid 

submission. While not identified and specified by number in this Division, they are to be 

considered as forming part of related Standards. 

1.5.4 Abbreviations for electrical terms are as per C.S.A. Z85. 

1.5.5 All work shall meet or exceed the latest requirements of the latest Ontario Electrical 

Safety Code and its supplement, local inspection bulletins and all authorities having 

jurisdiction. 

1.6         COMPLETION OF CONTRACT 

1.6.1 All the equipment must be cleaned and tested, before final acceptance by the 

Consultant. 

1.6.2 From the date of issuance of a "Certificate of Substantial Performance", all equipment, 

materials and workmanship, other than lamps, must be unconditionally warrantied for 

not less than 1 (one) year. 

1.6.3 Replace, at no cost, all incandescent lamps burned out during a 30 (thirty) day period 

and all burned-out fluorescent and HID lamps, or LED lamp and drivers, for a period of 

90 (ninety) days after date of issuance of certificate of "Substantial Performance" for the 

Contract for the building. 

1.6.4 Defects and deficiencies which originate or become evident during the warranty period 

must be repaired or replaced, at no cost. 

1.6.5 If, during the warranty period, transformers, ballasts or other noise and vibration 

producing equipment are considered by the Consultant to exceed acceptable standards, 

then these must be replaced without delay or additional cost to the Owner.  All work 

relating to the replacement of defective items must be carried out after normal working 

hours and at a time which is acceptable to the Owner. 

1.7         CONCRETE 

1.7.1 Provide all concrete and formwork for bases, curbs and ductbanks required for the work 

of this Division. 

1.8         CONDUIT AND CABLE INSTALLATION 

1.8.1 Install conduit and sleeves prior to pouring of concrete. Sleeves through concrete: 

schedule 40 steel pipe, sized for free passage of conduit, and protruding 50 mm. 
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1.8.2 If plastic sleeves are used in fire rated walls or floors, remove before conduit installation. 

1.8.3 All EMT and RGS conduits shall be fitted with bushings to protect cables.  

1.8.4 Install cables, conduits and fittings to be embedded or plastered over, neatly and close 

to building structure so furring can be kept to minimum. 

1.9         CONTRACT DRAWINGS 

1.9.1 The Drawings for the Electrical work are diagrammatic performance Drawings only, 

intended to convey the scope of work and indicate the general arrangement and 

approximate location of apparatus and fixtures, and the approximate sizes and locations 

of equipment and outlets.  The Drawings do not intend to show Architectural, 

Mechanical or Structural details. 

1.9.2 Do not scale or measure Drawings, but obtain information regarding accurate 

dimensions, from the dimensions shown on the Architectural Drawings, or by site 

measurements.  Follow the Electrical Drawings for laying out the work.  

1.9.3 Refer to the other Division's Coordination Drawings, to become familiar with all 

conditions affecting the work, and verify suitable spaces exist, in which the equipment 

will be installed. 

1.9.4 Make, at no additional cost, any changes or additions to materials and equipment 

necessary to accommodate Structural conditions (offsets around beams, columns, etc.). 

1.9.5 Alter at no additional cost, the location of materials and/or equipment as directed, 

provided that the changes are made before installation, and do not necessitate 

additional materials. 

1.9.6 Install ceiling mounted components (such as lighting fixtures, smoke detectors, heat 

detectors, etc.) in accordance with dimensioned reflected ceiling drawings, prepared by 

the (Architectural) Consultant. 

1.9.7 Leave space clear, and install equipment to accommodate future materials and/or 

equipment as indicated or specified, or to accommodate equipment and/or materials 

supplied by other Contractors. 

1.9.8 Verify that the spaces in which the equipment is to be installed is sufficient and install all 

equipment to maintain head room and clearances, to conserve space, comply with 

codes, and to ensure adequate space for future servicing. 

1.9.9 Confirm at the site, the exact location of equipment, outlets and fixtures, and the 

location of outlets for equipment supplied by other Contractors, before installation. 

1.10         COORDINATION AND INTERFERENCE DRAWINGS 

1.10.1 Prepare Drawings in conjunction with all trade contractors concerned, showing new 

sleeves and openings for passages through structure, and any sleeves, conduit sizes, 

buried conduit and locations for inserts in cast-in-place or precast concrete, required for 

this work.    
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1.10.2 Prepare the Drawings, at a scale of 1:50 and show cable and conduit runs, mechanical 

and electrical equipment rooms, ceiling spaces and all other critical locations to avoid 

conflict.  Base the Drawings on Shop Drawings and include all details pertaining to 

clearances, access, sleeves, electrical connections, location and elevation of pipes, ducts, 

conduits, etc., obtained from consultation with and agreement of all other trade 

contractors involved, or site conditions. 

1.10.3 Prepare Base Drawings of new equipment bases, anchors, slabs, and floor and roof 

curbs, pertaining to the Electrical work. 

1.10.4 Forward all the Drawings, approved by all trades or Sub-Contractors, to all Consultants 

for their review.  Provide mylars, electronic files (CADD) and print copies as required. 

1.10.5 All drawings to be prepared in ample time for review and implementation.  Failure to do 

so, and any problems that arise, will be the responsibility of the Contractor of this 

Division. 

1.10.6 Should the Trade Contractor neglect or otherwise fail to provide co-ordination 

drawings, it shall assume the cost of any and all relocation work that could have been 

avoided through the submission of co-ordination drawings. 

1.10.7 Comply with section 01 33 24, Interference and Coordination Drawings supplemented 

as follows: 

1.10.8 Provide interference drawings showing the exact location of all above ceiling and ceiling 

mounted electrical devices.  Finished areas include all the exposed structure office areas 

on the tower floors.  Provide a dimensioned drawing showing all conduit routing and 

junction boxes. 

1.11         COORDINATION OF PROTECTIVE DEVICE 

1.11.1 Retain the services of a third party specialty Electrical Systems coordination Consultant, 

for the purpose of providing Normal Power (utility power) Distribution System (NSP) 

systems coordination study, short circuit calculation and electrical testing services. 

1.11.2 Ensure circuit protective devices such as overcurrent trips, relays, circuit breakers and 

fuses are installed to values and settings so as to provide protection by means of 

opening the closest device to the fault. 

1.11.3 Conduct a preliminary short circuit calculation, coordination study and use the 

calculated data to finalize/confirm distribution equipment KAIC and protection settings 

requirements prior to finalize ordering of electrical distribution equipment.  Conduct 

multiple iterations and calculations as necessary to ensure the system is fully 

coordinated under normal operation, as required. 

1.11.4 Contractor for Division 26 shall include all cost for providing the use of combination 

fuse and breakers to limit the fault current as required. 
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1.11.5 Submit a copy of preliminary Short Circuit Calculation prior to ordering distribution 

equipment and a copy of the final version of the short circuit, protection settings and 

system coordination as follows: 

.1 Obtain and organize all electrical protection data for all the equipment.  This will 

consist of obtaining the relay types and settings, confirm available fault from the 

Local Electrical Supply Authority cable sizes, breaker types, fuse sizes and types, 

motor data, etc., required to carry out the short circuit, protection settings and 

system coordination study. 

.2 Perform a short circuit analysis to determine short circuit current levels at all 

critical points in the NPS distribution system, having obtained the available short 

circuit current available from the Local Electrical Supply Authority.  This work has 

to be conducted prior to submission of any electrical distribution equipment 

shop drawings.  

.1 The initial iteration of short circuit calculation shall identify all equipment 

including but not limited to switchboard, panelboards, breakers, fuses, 

etc., that requires modification or replacement in order to meet the 

required withstand short circuit rating for all new or existing equipment.  

.3 Generate appropriate settings for all relays and protective devices from the level 

of the Local Electrical Supply Authority feeder protective devices to the largest 

downstream device on all the feeder secondary distribution levels. 

.4 Proper Breaker ID/label as indicated on Electrical Drawing shall be used or 

reference in all the study and report.  If Breaker ID is not available, contractor 

shall obtain the information from PDSB.  

1.11.6 Provide a complete, comprehensive report at the conclusion of the short circuit, 

protection setting and system coordination study consisting of the following: 

.1 A set of time current curve characteristics of all protective devices in the system 

plotted on log/log graph paper with corresponding short circuit current levels. 

.2 Time current damage curves for all transformers, large motors and cables are 

also to be plotted. 

.3 Provide a complete schedule of all main protective relays, fuses and other 

protective device listing device locations, function number, manufacturer, model 

number, size, range, setting, etc.  

1.11.7 The complete study will illustrate and ensure that the settings and sizes of all protective 

devices for each voltage level have been chosen to ensure maximum or optimum  

protection and coordination during electrical fault or overload conditions. 

1.11.8 These generated settings will then be applied by 'in-field' testing methods to the 

respective devices. 
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1.11.9 Ensure circuit protective devices such as overcurrent trips, relays, circuit breakers and 

fuses are installed to values and settings so as to provide protection by means of 

opening the closest device to the fault. 

1.11.10 Verify the trip settings of new and existing overcurrent protective devices with 

adjustable trip settings (including magnetic pickup adjustment for MCCB breakers to 

withstand in-rush during motor start-up) and ensure settings are adjusted to 

recommended settings outlined in the coordination study. 

1.11.11 Equipment shall not be released from the factory until the study has been reviewed and 

accepted by the System Coordination Study Consultant. 

1.12         CUTTING AND PATCHING 

1.12.1 All cutting and patching required for the installation of new equipment will be carried 

out by others at this Contractor's cost.  Prepare drawings showing the extent of the 

work and submit for the Consultant's approval.  For patching, use materials equal to 

those comprising the surrounding area. 

1.12.2 Inform other Division Contractors in sufficient time with regard to required openings.  

Where this requirement is not met, bear the cost of all cutting and patching. 

1.12.3 Be aware of fire rated partitions, minimize the area affected by the work, and return all 

surface to a condition encountered before the work.  Acceptance of the finished work is 

at the sole discretion of the Consultant. 

1.12.4 Painting of finished surfaces will be by the General Contractor. to match adjacent 

surfaces. 

1.13         DEFINITIONS 

1.13.1 Wherever the words "equal", "approved", or "approved equal" are used, it shall be 

understood to mean, "equal", "approved", or "approved equal" in the opinion of the 

Consultant only. 

1.13.2 Wherever the words "install", "provide", or "supply and install", are used, it shall be 

understood to mean "provide and install, inclusive of all labour, materials, installation, 

testing, and connections" for the item to which referred. 

1.13.3 "Concealed" is defined as "out of sight" in "normal" viewing conditions, and includes 

buried in concrete, above acoustic tile or gypsum board ceilings, within masonry or 

gypsum board constructed walls, within cable trays or below raised access floors. 

1.14         DELIVERY, STORAGE AND HANDLING 

1.14.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common 

Product Requirements, and per manufacturer's written instructions. 

1.14.2 Delivery and Acceptance Requirements: deliver materials to site in original factory 

packaging, labelled with manufacturer's name and address. 
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1.14.3 Storage and Handling Requirements: 

.1 Store materials indoors, in dry location and in accordance with manufacturer's 

recommendations in clean, dry, well-ventilated area. 

.2 Store and protect from nicks, scratches, and blemishes. 

.3 Replace defective or damaged materials with new. 

1.15         INSERTS, HANGERS AND SLEEVES 

1.15.1 Provide hangers, inserts, sleeves and supports as required. 

1.15.2 Hangers must not be welded to structural steel members and burning of holes in 

structural steel is prohibited. 

1.15.3 Sleeves in new construction are to be of a type suitable for the application, and be 

sealed and made watertight.  Sleeves through concrete shall be sized for free passage of 

conduit, and floor/vertical sleeves installed flush with underside of concrete slab and 

extend 100mm above finished floor unless otherwise shown.  Provide 100mm concrete 

base at all floor sleeve locations.   

1.15.4 All used or unused sleeves installed between fire separations shall be properly sealed 

with Architect’s approved Fire Stop Materials. 

1.15.5 Sleeves installation shall meet the requirements shown on structural drawings.  Submit 

sleeving shop drawings for review and approval prior to installation. 

1.15.6 Be responsible for the installation of sleeves in accordance with the Construction 

Schedule. 

1.16         INTENT 

1.16.1 It is the intent of these drawings and specifications that the Contractor shall provide all 

necessary components and hardware assembly to constitute and provide complete and 

operational systems. 

1.16.2 Where differences occur, the maximum condition shall govern. 

1.16.3 Any miscellaneous items, hardware, devices, wiring, etc., not specifically described, but 

required for the operation of the system, must be provided and included as part of the 

Bid. 

1.17         MECHANICAL DIVISION/ELECTRICAL DIVISION COORDINATION 

1.17.1 The following is a list of mechanical and electrical responsibilities for the above 

mentioned project. 

.1 All motor control centres, along with input and output power wiring shall be by 

Electrical Division.  All control wiring and conduit shall be provided by 

Mechanical Division.  Refer to individual specification sections to identify 

equipment that is to be provided with single power feeds.  
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.2 All motor starters for the roof top units, make up air units, and exhaust fans shall 

be by Mechanical Division.  Package units will have integral starters and only 

power feeders need be provided. The package unit starters will be by Mechanical 

Division.  All secondary side power feeders and control wiring for motor starters 

if required shall be provided by Mechanical Division.  Mechanical contractor shall 

ensure all motor starters provided are compatible and in accordance with the 

mechanical equipment manufacturers’ recommendations. 

.3 Electrical Division to provide all remote unfused disconnect switches specified to 

be provided with the Mechanical Equipment. 

1.17.2 All control wiring inclusive of EMCS, 120V mechanical control wiring and 120V control 

power, except fire alarm shall be by Mechanical Division. 

1.17.3 Voltages for motors 2HP and larger will be 208V, 3 phase.  All motors that are smaller 

than 1/2HP will be 120V single phase or 208V 1 phase.  Refer to the mechanical 

equipment schedules for power requirements. 

1.17.4 All motors shall be by Mechanical Division.   

1.17.5 No two-speed double winding motors are to be used unless a request is made by the 

Mechanical Division Contractor to the Electrical Consultant and the request is approved 

by the Electrical Consultant. 

1.17.6 Where 208V 3 phase equipment is specified 208V 1 phase equipment shall not be 

submitted as an equal.  If equipment is not available as 208V 3 phase the Mechanical 

Division Contractor may make a request to the Electrical Consultant to revise the 

equipment to 208V 1 phase however, all redesign costs incurred by the Electrical 

Consultant due to these revisions shall be paid by the Mechanical Division Contractor. 

1.17.7 If the mechanical contractor decided to propose revising the specified mechanical 

equipment including electrical characteristic and power requirements, the mechanical 

contractor shall coordinate with the electrical contractor, and all sub-trades impacted by 

the proposed revisions.  The final cost/quotation submitted to the Owner for review and 

acceptance shall include all engineering consultants review cost in addition to all 

materials and labour cost changes. 

1.17.8 All relays required for Mechanical Division will be supplied and installed by Mechanical 

Division. 

1.17.9 All electrical connections (branch wiring in conduit) for trap seal primers, “no-touch” 

faucets 120V step down transformer, “no-touch “toilets 120V step down transformer etc. 

shall be provided (supplied and installed) by Mechanical Division from nearest electrical 

panel or as shown on drawing.  Provide additional branch circuit breakers and update 

panel directories accordingly. It is the responsibility and election of the mechanical 

contractor to utilize either a third-party electrical contractor or their own qualified 

labour force to carry out this work.  

1.18         NOISE AND VIBRATION 
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1.18.1 Electrical equipment is to operate without objectionable noise or vibration.  If, in the 

opinion of the Consultant, the equipment operates with excessive noise or vibration, 

then the equipment must be replaced or noise or vibration eliminated. 

1.18.2 Connections to noise-producing and vibrating equipment must be made with flexible 

conduit.  This includes transformers (both power and distribution), dimming equipment 

racks, generator set and motors.  Use a minimum of 1m of flexible cable at each device, 

formed into a 360 deg. loop. 

1.18.3 Vibration isolators are to be provided where indicated or required.  Transformers to be 

isolated from the structure, with spring and rubber isolators when wall mounted or 

suspended and 12mm high density neoprene sandwich pads (type MWP) when floor 

mounted.  Also, refer to drawing for isolated floor slabs where required to meet the N.C. 

1.19         OPERATION AND MAINTENANCE MANUALS 

1.19.1 Submit in accordance with Section 01 78 00 - Closeout Submittals 

1.19.2 Provide 3 (three) sets of operation and maintenance manuals and two (2) sets of 

operation and maintenance manuals in digital PDF format.   

1.19.3 Include the following information in the Operations and Maintenance manuals: 

.1 Names, contact information and address of local suppliers for the items 

included. 

.2 Details of design elements, construction features, component function and 

maintenance requirements, to permit effective start-up, operation, maintenance, 

repair, modification, extension and expansion of any portion or feature of the 

installation. 

.3 Technical data, product data, supplemented by bulletins, component 

illustrations, exploded views, technical descriptions of items, and parts lists. 

Advertising or sales literature is not acceptable. 

.4 The Consultants reviewed shop drawings. 

.5 Certificates from inspection authorities. 

.6 Fire alarm verification reports. 

.7 Record of (site marked up) Emergency Lighting Illumination level floor plans 

complete with Light Meter’s last calibration date, make and model. 

.8 Warranty letters from contractors and suppliers. 

.9 Emergency lighting installation certificate. 

1.19.4 Review information provided in the maintenance instructions and manuals with the 

Owner’s operating personnel to ensure a complete understanding of the electrical 

equipment and systems and their operation. 

1.20         OWNERS EQUIPMENT 
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1.20.1 Where specified install all equipment provided by the Owner. 

1.20.2 Receive, store and install equipment, and accept full responsibility for it and its correct 

operation. 

1.21         OWNERS INSTRUCTION AND TRIAL USAGE 

1.21.1 Prior to substantial performance, instruct the Owner's operating personnel in the 

startup, operation, care and maintenance of all the equipment.  All equipment to be 

tested and operational before instruction.  Provide sheets for signatures of Owners 

representative and operating personnel present at each instruction period. 

1.21.2 Arrange and pay for the service of the manufacturer's factory service 

Engineer/Technician to supervise the start-up of his equipment installation, and to 

check, adjust, balance and calibrate components.  Be aware of project phasing schedule 

and provide training and instruction sessions in accordance with approved phasing 

schedule. 

1.21.3 Provide these services for such period, and for as many visits as necessary to ensure that 

the Owners operating personnel are conversant with all aspects of its care and 

operation. 

1.21.4 Record on DVD for the duration of the training session.  

1.21.5 Arrange and include cost of training session video recording equipment and technician 

as required. 

1.21.6 The Owner's operating personnel, must be permitted to operate the systems under the 

Contractor's supervision for a reasonable period of time prior to the date of Substantial 

Completion of the Work.  This use shall not be misconstrued as acceptance of the 

equipment. 

1.22         PERMITS, FEES AND INSPECTION 

1.22.1 The Electrical Contractor shall include in bid amount all costs associated with any 

electrical permits, fees and excess cable charges as required by Electrical Inspection 

Department and Supply Authority.   

1.22.2 The Consultant will provide upon request, at the Contractors cost, a set of IFC (Issued 

for Construction) CADD formatted drawings, and the required quantity of drawings and 

specifications prior to commencement of construction ONLY.  Contractor will be 

responsible to update and revise the IFC (Issued for Construction) set of CADD drawings 

throughout the construction period until project completion. 

1.22.3 Provide Certificate(s) of Acceptance from the Authorities Inspection Department, upon 

completion of work. 

1.22.4 Notify Consultant of changes required by Electrical Inspection Department prior to 

making changes. 
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1.22.5 Furnish Certificates of Acceptance from Electrical Inspection Department and the 

Authorities Having Jurisdiction on completion of work to Consultant. 

1.23         PROGRESS PAYMENTS 

1.23.1 Submit a complete breakdown of the Contract with each progress billing, indicating 

percentage of work complete, in a form acceptable to the Owner/Consultant. 

1.24         RECORD DRAWINGS 

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

1.24.2 Prepare, from the CADD disks provided by the Consultant, a complete and separate set 

of white prints to keep on the site at all times. 

1.24.3 These prints shall be marked up to record clearly, neatly, accurately and promptly, all 

locations of Electrical work, deviations from and changes to the "Issued for 

Construction" Documents. 

1.24.4 The accurate locations, depth, size and type of each underground utility and service line 

shall be recorded before concealment, to ensure accurate and future direct access to 

these buried services. 

1.24.5 The Record Drawings will be reviewed at regular intervals by the Consultant, and will be 

taken into consideration when reviewing the monthly applications for progress 

payment. 

1.24.6 After the date of Substantial Performance, incorporate all changes made to the building 

through Change Orders and Consultant's Instructions.  Utilize normal recognised 

drafting procedures that match the original drafting methodology, transfer all 

recordings from the Record Drawings to the CD’s, and submit 2 (two) sets of prints 

together with the originals in CD’s, to the Consultant for review and presentation to the 

Owner. 

1.25         RESTRICTIONS 

1.25.1 Tele/data rooms and closets are designed for tele/data, Fire Alarm and Security DGP's 

and equipment only.  Do not locate any other electrical equipment therein, nor use 

these rooms for risers or feeders for services except to voice and data equipment. 

1.26         SEALING 

1.26.1 Where cables, bus ducts, cable tray, or conduits pass through non fire-rated floors, walls 

or roof, provide internal and external sealing thereto. 

1.26.2 Comply with manufacturer's installation instructions for all sealant applications. 

1.26.3 For non-fire rated locations, Sealant shall be silicone, that meets requirements of CGSB 

19-GP-23, for the size of the joint required, and the types of materials being bonded. 
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1.26.4 For fire rated locations, the fire stop shall meet the requirements of ULC with regards to 

the type of assembly and the fire separation.  Fire Stop shall be on re-entry type unless 

otherwise noted. 

1.26.5 Seal and cap all empty conduits at both ends. 

1.26.6 Refer to Division 7 for precise methods and requirements. 

1.27         SHOP DRAWINGS 

1.27.1 Submitted Shop Drawings must indicate details of construction, dimensions, scale, 

capacities, weights and electrical performance characteristics of equipment or materials, 

as well as specification reference Section number, and project name. 

1.27.2 Shop drawings shall be provided with sufficient space on the front for all Consultant's 

and Contractor's "review" stamps. 

1.27.3 Where applicable, include wiring, single line and schematic design drawings, and 

diagrams showing interconnections with the work of other Contractors. 

1.27.4 Work affected by submittal shall not proceed until review is complete. 

1.27.5 Review submittals prior to submission to Consultant.  This review represents that 

necessary requirements have been determined and verified, or will be, and that each 

submittal has been checked and coordinated with requirements of the work and 

Contract Documents and bears Stamp of Electrical and General Contractors. 

1.27.6 Changes made to the Shop Drawings by the Consultant will not affect the Contract 

Price. 

1.27.7 Submit Shop Drawings for all material and equipment referred to in contract document: 

.1 Access doors and locations 

.2 Clock and clock outlet 

.3 Emergency Lighting battery units 

.4 Exit signs 

.5 Fire alarm system and devices 

.6 Lamps and ballasts 

.7 LED Lamps and drivers 

.8 Lighting control 

.9 Luminaires 

.10 Modular control panel (if applicable) 

.11 Panelboards 

.12 PA speaker and backbox 
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1.27.8 Submit shop drawings for the following equipment which is supplied by other 

Contractors, (the submittal shall be reviewed and checked by the electrical contractor 

prior to submission to the consultant) for general review of Electrical requirements only: 

.1 Hand dryers 

.2 Power operated doors 

.3 All mechanical equipment requiring individual electrical servicing 

.4 Security system 

.5 PA system 

.6 Clock system 

1.28         SUGGESTED SAVINGS 

1.28.1 Complete, as part of the Supplementary Tender Form, a list of possible deductions from 

the Bid Price.  Fully appreciate that the acceptance of these savings shall be at the 

discretion of the Owner and Consultant. 

1.29         TEMPORARY SERVICE 

1.29.1 Temporary electrical service shall be provided by others.  Refer to Division 1 for detailed 

information. 

1.30         Provide extension cords, extension lighting and equipment required for the work of this 

trade.  The cost of this work shall be included in the Bid Price. 

1.31         VALUATION OF CHANGES 

1.31.1 Refer to and conform with the requirements set out in Division 1 and Supplementary 

Electrical Tender Form. 

1.31.2 Submissions will be scrutinized by the Consultant and therefore require complete 

detailed itemization of all material, labour, unit prices and overhead and profit mark-

ups. 

1.32         VOLTAGE RATINGS 

1.32.1 Operating voltages: to CAN3-C235-83. 

1.32.2 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. 

1.32.3 Motors supplied by all Divisions, up to and including 375W (1/2HP) shall be 120V, 1ph, 

and 562W (3/4HP) and larger shall be 208V, 3ph unless otherwise specified. 

 

PART 2 - Products 
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2.1         CONDUIT AND CABLE IDENTIFICATION 

2.1.1 Colour code conduits, boxes and metallic sheathed cables. 

2.1.2 Code with labels at points where conduit or cable enters wall, ceiling, or floor, and at 15 

m intervals. 

2.1.3 Use labels for feeder conduits, power, security, PA and tele/data cables and conductors, 

and tele/data outlets to indicate their full circuit number, and for indication of 

luminaires connected to emergency circuits. 

2.1.4 Use coloured paint dabs on the inside of outlet box, pull box, and panel cover as it is 

installed.  In ceiling spaces, provide colour to outside of boxes also. 

2.1.5 Unless otherwise specified, paint colour code shall be as follows: 

.1 Red  - Life Safety System 

.2 Dark Green - Intercom and Public Address 

.3 Black  - Annunciator and Buzzer System 

.4 Light Blue 10503 - 120/208V 

.5 Purple  - Tele/Data Communication System 

.6 Grey 10003 - 347/600V 

.7 Dark Blue  - Security Alarm System 

2.1.6 Complete all panelboard directories with neat, type written list of circuit numbers and 

item controlled. This include all existing panelboards’ circuit directories that have been 

worked on. 

2.1.7 For direct buried cables and duct runs under paved or grassed areas, identify location 

with concrete markers, flush with grade on 60 m (200 ft.) centres, and at changes in 

direction. 

2.1.8 Labels shall be of the mylar/cloth self-adhesive type, black lettering on white 

background, for power and security conduits and cables, and located at each end of the 

run and at junction and pull boxes, and red lettering on a white background for 

emergency lighting fixtures reading “Caution – luminaire connected to emergency 

power circuit” 

2.2         DESIGN REQUIREMENTS 

2.2.1 Operating voltages: to CAN3-C235. 

2.2.2 Motors, electric heating, control and distribution devices and equipment to operate 

satisfactorily at 60 Hz within normal operating limits established by above standard. 

2.2.3 Equipment to operate in extreme operating conditions established in above standard 

without damage to equipment. 
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2.2.4 Language operating requirements: provide identification nameplates and labels for 

control items in English. 

2.3         EQUIPMENT IDENTIFICATION 

2.3.1 Identify electrical equipment with nameplates and labels as follows: 

.1 Nameplates: lamicoid 3 mm thick plastic engraving sheet black finish face, white 

core, lettering accurately aligned and engraved into core and mechanically attached 

with self tapping screws.  Use black lettering on white background for normal power 

and red lettering on white background for emergency power. 

.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 

.3 Labels:  

.1 Embossed plastic labels with 6 mm (1/4“) high letters unless specified 

otherwise. 

.2 Labels shall be black lettering on white background, for power conduits 

and cables, and located at each end of the run and at junction and pull 

boxes and red lettering on a white background for emergency lighting 

fixtures reading "Caution - luminaire connected to emergency power 

circuit. 

.4 Wording on nameplates and labels to be approved by Consultant prior to 

manufacture. 

.5 Identification to be English. 

.6 Allow for minimum of twenty-five (25) letters per nameplate and label. 

.7 Nameplates for : 

.1 Terminal cabinets and junction boxes to indicate system and/or voltage 

characteristics. 

.2 Disconnects, starters and contactors: indicate equipment being 

controlled and voltage. 

.3 Terminal cabinets and pull boxes: indicate system and voltage. 

.4 Transformers: indicate capacity, primary and secondary voltages. 
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.8 Coordinate identification of mechanical equipment with mechanical contractor to 

ensure identical names and designations are used. 

2.4         FINISHES 

2.4.1 All shop finished metal equipment and enclosure surfaces, must be prepared by removal 

of rust and scale from the raw metal, degreasing, cleaning, application of rust resistant 

primer inside and outside, and at least two coats of finish enamel paint.  Use factory 

standard colours unless otherwise specified.  Colour reference numbers are Sico. 

2.4.2 Clean and touch up surfaces of shop-painted equipment scratched or marred during 

shipment or installation, to match original paint. 

2.4.3 Clean and prime exposed non-galvanized hangers, racks and fastenings to prevent 

rusting. 

2.4.4 Leave with the Owner, 1l. (0.22 gal.) of paint of each colour used, in the form of liquid or 

spray, to allow for future touch-up of damaged areas. 

2.4.5 MATERIALS AND EQUIPMENT 

2.4.6 Provide material and equipment in accordance with Section 01 61 00 - Common 

Product Requirements. 

2.4.7 Material and equipment to be CSA certified.  Where CSA certified material and 

equipment are not available, obtain special approval from authority having jurisdiction 

before delivery to site and submit such approval as described in PART 1 - ACTION AND 

INFORMATIONAL SUBMITTALS. 

2.4.8 Where materials, equipment, apparatus, or other products are specified by the 

manufacturer brand name, type or catalogue number, such designation is to establish 

the standards of desired quality, style or dimensions, and shall be the basis for the 

electrical bids.  Furnish the materials so specified under this Contract unless changed by 

mutual agreement. 

2.4.9 Factory assemble control panels and component assemblies. 

2.4.10 "Substitute" manufacturer's equipment must be equal in intent, construction and 

performance, in every respect, as defined by the Consultant, or will be rejected by the 

Consultant at the time of shop drawing submittal, the Contractor being instructed to 

provide the "Base" equipment as specified. 

2.4.11 Be aware that all equipment, whether "Base", "Approved equal" or "substitute" must fit 

into the space allocated.  Be responsible for any increase in space requirements, due to 

non-conformity to the above requirement. 

2.4.12 If a single item is specified, the specified item shall form the basis of the Bid, with no 

substitutes allowed. The Contractor however, still has the option of offering a 

"deduction" from the Bid, by suggesting a "substitution" in writing. 
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2.4.13 If a manufacturer is noted by the Contractor as a “substitute”, that manufacturer will be 

considered as a substitute, and a savings from the Base Bid Price must be shown.  The 

Base Bid Price must include the base and "approved equal" manufacturers only. 

2.5         NEW AND RELOCATED FIRE ALARM DEVICES 

2.5.1 Provide new fire alarm devices as shown on the electrical plans.  The new devices shall 

match and compatible with the existing fire alarm system (EST Quick Start System). 

2.5.2 Remove existing fire alarm devices as shown on the electrical drawings to facilitate the 

installation of new ceiling system.  Clean and store the removed devices in a safe and 

clean area for re-installation onto the new ceiling system.  Include all labour, service 

technicians and materials cost to temporarily isolate and/or shut down the fire alarm 

zone(s) where work is required.  Maintain fire watch as necessary to ensure fire safety for 

the building. 

2.5.3 Verify with the existing system manufacturer during the tender period for all 

requirements, wiring and specifications for new devices. 

2.5.4 Include for any new circuits, modules, amplifiers, relays, programming and set-up that 

may be required in the existing fire alarm control panel and annunciator panel.   

2.5.5 Provide all 120V power connections to suit the requirements of the fire alarm system. 

2.5.6 Be responsible for all wiring to fan shut down relays.  Ensure correct operation of single 

or multiple fan system by close coordination with mechanical and controls subtrades . 

2.5.7 Fire alarm strobe:  

.1 Synchronized flashing, field selectable for 15/75, 30/75, 75 or 110 candela, as 

approved by ULC, but not less than effective intensity required by National 

Building Code of Canada for appliance spacing and location shown. 

.2 Suitable for mounting on wall and ceiling as indicated, ULC listed. 

.3 Protect lamps with thermoplastic lens and labelled "FIRE" in letters at least 12 

mm high. 

.4 Provide visible appliances within 300 mm of each audible appliance as indicated. 

2.5.8 Combination audible/visual signal devices: 

.1 ULC listed for both wall and ceiling mount. 

.2 Output sound level: Three (3) adjustable volume settings. 

.3 Temporal horn synchronization. 

.4 Synchronized flashing, field selectable for 15/75, 30/75 75 or 110 cd. 

2.5.9 Multisensor smoke detector: 
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.1 Use a light scattering type photoelectric smoke sensor, a unipolar ionization 

smoke sensor and an ambient temperature sensor to sense changes in air 

samples from its surroundings. 

.2 Capable of adapting to ambient environmental conditions.   

.1 The detector shall continually monitor any changes in sensitivity due to the 

environmental affects of dirt, smoke, temperature, age and humidity.   

.2 Locate detectors in accordance with their listing by ULC and the requirements of 

NFPA 72 

.3 Mount detectors at underside of ceiling unless otherwise indicated. 

.4 Temperature rating of detectors: in accordance with NFPA 72. 

.5 Locate detectors minimum 300 mm to lighting fixtures and not closer than 600 

mm to air supply or return diffuser or grille. 

.6 Provide detectors with terminal screw type connections. 

.7 Removal of detector head from its base to cause activation of system trouble 

signals if detectors are provided with separable heads and bases. 

2.5.10 Detector Bases: 

.1 Universal Fire Detector Bases to be low profile twist lock type with screw clamp 

terminals and self-wiping contacts.  Bases to be installed on an industry 

standard, 4" square or octagonal electrical outlet box and to be supplied with 

the following features as required for performance to this specification: 

.1 Where selective localized control of electrical devices is required for 

system operation, furnish and install detector base with software 

programmed addressable relay integral to the base.  Operation of the 

addressable control circuit to be independent of the number of detectors 

and relays on the circuit or the number in an alarm state. 

.2 Furnish a concealed security lock, preventing unauthorized removal, 

installed in the base in those areas requiring tamper resistant installation 

as indicated on the drawings. 

.3 The detector bases to be compatible with, and allow the installation of, 

detectors operating on the flame, ionization, photoelectric or rate 

compensated heat principles of detection in intelligent and conventional 

formats. 

.4 Provide double relays detector base at all powered Door Swing Holder 

locations to allow connections to both FA system and to the powered 

door swing holder device for release of door upon activation of fire 

condition. 
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2.5.11 All fire alarm work shall be performed by base building fire alarm contractor.  Contact 

Owner for additional information. 

2.5.12 Provide fire alarm verification to all new and relocated fire alarm devices as required by 

Code.  The verification shall be performed by the base building fire alarm contractor.  All 

cost associated with the fire alarm work shall be included in the tender price for this 

contract by Electrical Division. 

.1 Fire Alarm Verification shall be provided upon completion of each phase of project. 

2.6         WARNING SIGNS 

2.6.1 Warning Signs: in accordance with requirements of Ministry of Labour Safety Inspection, 

Electrical Inspection Department, Authorities Having Jurisdiction and Consultant. 

.1 Decal signs, minimum size 175 x 250 mm (7”x10”)  or as required by authorities. 

2.7         WIRING TERMINATIONS 

2.7.1 Ensure lugs, terminals, screws used for termination of wiring are suitable for either 

copper or aluminum conductors. 

2.8         WIRING IDENTIFICATION 

2.8.1 Identify wiring with permanent indelible identifying markings, numbered or coloured 

plastic tapes, on both ends of phase conductors of feeders and branch circuit wiring. 

2.8.2 Maintain phase sequence and colour coding throughout.  Colour code to match existing 

base building. 

2.8.3 Colour coding: to CSA C22.1. 

2.8.4 Use colour coded wires in communication cables, matched throughout system. 

 

PART 3 - Execution 

3.1         CLEANING 

3.1.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning. 

.1 Leave Work area clean at end of each day. 

3.1.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and 

equipment in accordance with Section 01 74 11 - Cleaning.  

3.1.3 Clean luminaire reflectors and lenses, lamps, and other surfaces that have been exposed 

to construction dust and dirt.  Clean the insides and outsides of panelboards, splitters 

and other electrical equipment, and completely remove all debris and tools from the 

project. 

3.2         CONDUIT AND CABLE INSTALLATION 
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3.2.1 Sleeves through concrete: schedule 40 steel pipe, sized for free passage of conduit, and 

protruding 50 mm. 

3.2.2 If plastic sleeves are used in fire rated walls or floors, remove before conduit installation. 

3.2.3 Install cables, conduits and fittings to be embedded or plastered over, neatly and close 

to building structure so furring can be kept to minimum. 

3.3         CO-ORDINATION OF PROTECTIVE DEVICES 

3.3.1 Ensure circuit protective devices such as overcurrent trips, relays and fuses are installed 

to required values and settings. 

3.4         CUTTING AND PATCHING 

3.4.1 All cutting and patching required for the installation of new equipment will be carried 

out by others at this Contractor's cost.  Prepare drawings showing the extent of the 

work and submit for the Consultant's approval.  For patching, use materials equal to 

those comprising the surrounding area. 

3.4.2 Provide fire barriers around all components in holes which penetrate fire separations. All 

materials shall be CSA approved and UL listed. 

3.4.3 Inform other Division Contractors in sufficient time with regard to required openings.  

Where this requirement is not met, bear the cost of all cutting and patching. 

3.4.4 Be aware of fire rated partitions, minimize the area affected by the work, and return all 

surface to a condition encountered before the work.  Acceptance of the finished work is 

at the sole discretion of the Consultant. 

3.4.5 Painting of finished surfaces will be by the General Contractor, to match adjacent 

surfaces. 

3.4.6 All floor saw-cutting and drilling required for electrical services are to be co-ordinated 

with the building management and the Consultant. 

3.5         EXAMINATION 

3.5.1 Verification of Conditions: verify that conditions of substrate previously installed under 

other Sections or Contracts are acceptable for installation in accordance with 

manufacturer's written instructions. 

.1 Visually inspect substrate in presence of Consultant. 

.2 Inform Consultant of unacceptable conditions immediately upon discovery. 

.3 Proceed with installation only after unacceptable conditions have been remedied and 

after receipt of written approval to proceed from Owner and Consultant. 

3.6         FIELD QUALITY CONTROL 
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3.6.1 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. 

3.6.2 The work of this division to be carried out by a contractor who holds a valid Master 

Electrical contractor license as issued by the Province that the work is being constructed. 

3.6.3 Conduct and pay for following tests: 

.1 Power distribution system including phasing, voltage, grounding, phase rotation and 

load balancing. 

.2 Circuits originating from branch distribution panels. 

.3 Lighting and its control. 

.4 Motors, heaters and associated control equipment including sequenced operation of 

systems where applicable. 

.5 Systems: fire alarm, security, PA. 

3.6.4 Furnish manufacturer's certificate or letter confirming that entire installation as it 

pertains to each system has been installed to manufacturer's instructions. 

3.6.5 Insulation resistance testing:  Megger all lighting and power circuit feeders.  If ground 

resistance on any circuit is less than that required by CSA Standards or other governing 

regulations, such circuits are to be considered defective and must be replaced by the 

contractor.  

.1 Megger circuits, feeders and equipment up to 350 V with a 500 V instrument. 

.2 Megger 350-600 V circuits, feeders and equipment with a 1000 V instrument. 

.3 Check resistance to ground before energizing. 

3.6.6 Load Balance: 

.1 Measure phase current to panelboards with normal loads (lighting and receptacle) 

operating at time of acceptance; adjust branch circuit connections as required to 

obtain best balance of current between phases and record changes. 

.2 Measure phase voltages at loads and adjust transformer taps to within 2% of rated 

voltage of equipment. 

.3 Provide upon completion of work, load balance report as directed in PART 1 - 

ACTION AND INFORMATIONAL SUBMITTALS, phase and neutral currents on 

panelboards, dry-core transformers and motor control centres, operating under 

normal load, as well as hour and date on which each load was measured, and voltage 

at time of test. 
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3.6.7 Supply Voltage - measure the line voltage of each phase at the load terminals of the 

main breaker and report the results in writing to the Consultant.  This test shall be 

carried out with the majority of electrical equipment in use. 

3.6.8 Motor Loading - measure the line current of each phase of each motor operating under 

load and report results in writing to the Consultant.  Upon indication of any imbalance 

or overload, thoroughly examine the electrical connections and rectify any defective 

parts or wiring.  If electrical connections are correct, overloads due to defects in the 

driven machines shall be reported in writing to the Architect. 

3.6.9 General Operations - energize and put into operation each and every electrical circuit 

and item. Necessary repairs, alterations, replacements, tests and adjustments required 

shall be made for complete and satisfactory operating systems. 

3.6.10 Polarity Tests - all sockets shall be tested for correct polarity. 

3.6.11 Voltage Test - a voltage test shall be made at the last outlet of each circuit. The 

maximum drop in potential permitted will be 2% on 120 and 208 volt branch circuits 

and 2% on 208 volt feeder circuits.  Any deficiency in this respect shall be corrected. 

3.6.12 Emergency lighting test: 

.1 Upon completion of installation of emergency lights, demonstrate all luminaires or 

battery powered Lighting Units that are intended to be on emergency power circuits 

are correctly connected to these circuits.  Take and record emergency lighting 

readings on floor plan with only the emergency lighting in operation for all areas and 

submit to the Building Inspector and Consultant for review. 

3.6.13 Infra-Red Survey 

.1 Do two thermographic surveys for fully loaded normal power system, once at 

substantial completion and once just prior to expiration of 1 year warranty (ensure 

that the system is 40% loaded minimum). 

.2 Survey accessible items of all new distribution equipment using an infrared imaging 

system to detect any 'hot spot' locations which could lead to failure or the initiation 

of a fire.  Provide a report outlining the details of all problem locations and 

containing thermograms of any suspect areas, as well as comments to probable 

cause and recommendations for repair. 

.3 The infra-red scanning test shall be documented in a report signed by a licensed 

testing engineer authorized by the testing company. 

3.6.14 Carry out tests in presence of Consultant. 

3.6.15 Provide instruments, meters, equipment and personnel required to conduct tests during 

and at conclusion of project. 

3.6.16 Submit, at completion of work, test results for Consultant's review. 

3.6.17 All equipment or system deficiencies identified by site testing procedures, to be 

corrected by the Contractor prior to obtaining a "Certificate of Substantial Completion". 
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3.6.18 Contractor verify with the City prior to fire alarm verification and emergency lighting 

test, and coordinate if City Inspector wants to be present at the time of verification and 

testing. 

3.7         INSTALLATION 

3.7.1 Do complete installation in accordance with CSA C22.1 except where specified 

otherwise. 

3.8         LOCATION OF OUTLETS 

3.8.1 Locate outlets from dimensional Architectural elevation drawings or from site 

coordination documents prepared by the General Contractor.   

3.8.2 Do not install outlets back-to-back in wall; allow minimum 150 mm horizontal clearance 

between boxes. 

3.8.3 Change location of outlets at no extra cost or credit, providing distance does not exceed 

3000 mm, and information is given before installation. 

3.8.4 Locate light switches on latch side of doors. 

3.9         MECHANICAL DIVISION / ELECTRICAL DIVISION COORDINATION 

3.9.1 All control wiring either 120V or extra low voltage inclusive of EMCS and 120V 

mechanical control wiring, except fire alarm shall be by Mechanical Division. 

3.9.2 All relays required for Mechanical Division will be supplied and installed by Mechanical 

Division. 

3.9.3 All electrical connections (branch wiring in conduit) for trap seal primers, “no-touch” 

faucets 120V step down transformer, “no-touch “toilets 120V step down transformer etc. 

shall be provided (supplied and installed) by Mechanical Division from nearest electrical 

panel or as shown on drawing.  Provide additional branch circuit breakers and update 

panel directories accordingly. It is the responsibility and election of the mechanical 

contractor to utilize either a third-party electrical contractor or their own qualified 

labour force to carry out this work. 

3.10         MOUNTING HEIGHTS 

3.10.1 Mounting height of equipment is from finished floor to centreline of equipment unless 

specified or indicated otherwise. 

3.10.2 If mounting height of equipment is not specified or indicated, verify before proceeding 

with installation. 

3.10.3 Install electrical equipment at following heights unless indicated otherwise. 

.1 Local switches: 1400 mm. 

.2 Wall receptacles: 
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.1 General: 300 mm. 

.2 Above top of continuous baseboard heater: 200 mm. 

.3 Above top of counters or counter splash backs: 175 mm. 

.3 Panelboards: as required by Code or as indicated. 

.4 Telephone and interphone outlets: 300 mm. 

.5 Wall mounted telephone and interphone outlets: 1500 mm. 

.6 Fire alarm stations: 1500 mm. 

.7 Fire alarm bells/horns: 2100 mm. 

.8 Fire alarm strobes: 2100 mm. 

.9 Television outlets: 300 mm. 

.10 Wall mounted speakers: 2100 mm. 

.11 Clocks: 2100 mm. 

.12 Door bell pushbuttons: 1500 mm. 

3.11         NAMEPLATES AND LABELS 

3.11.1 Ensure manufacturer's nameplates, CSA labels and identification nameplates are visible 

and legible after equipment is installed. 

 

 End of Section 
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PART 1 - GENERAL 

1.1         GENERAL 

1.1.1 This Section covers items common to Sections of Electrical Division. This section 

supplements requirements of Division 1. 

1.1.2 Include all labour, equipment and incidentals to provide the complete electrical works 

specified in Architectural, Electrical and Mechanical Division and as shown on the 

electrical drawings. 

1.2         RELATED SECTIONS 

1.2.1 Section 20 05 21 Wires and Cables. 

1.3         REFERENCES 

1.3.1 Canadian Standards Association (CSA International) 

.1 CAN/CSA-C22.2 No.18.4-15, Hardware for the Support of Conduit, Tubing and 

Cable 

.2 CAN/CSA-C22.2No.18-98, Outlet Boxes, Conduit Boxes, Fittings and Associated 

Hardware. 

.3 CSA C22.2No.65-13, Wire Connectors. 

1.3.2 Electrical and Electronic Manufacturers' Association of Canada (EEMAC) 

.1 EEMAC 1Y-2, 1961 Bushing Stud Connectors and Aluminum Adapters (1200 

Ampere Maximum Rating). 

1.3.3 National Electrical Manufacturers Association (NEMA). 

 

PART 2 - PRODUCTS 

2.1         MATERIALS 

2.1.1 Pressure type wire connectors to: CSA C22.2No.65, with current carrying parts of copper 

sized to fit copper conductors as required. 

2.1.2 Fixture type splicing connectors to: CSA C22.2No.65, with current carrying parts of 

copper sized to fit copper conductors 10 AWG or less. 

2.1.3 Clamps and connectors to be manufactured to CSA C22.2 No. 18. 

2.1.4 Building Wire Connectors to be: 

.1 For wire sizes up to #6 AWG - Ideal 'Wing Nut' or Gardner-Bender 'Wing Gard' 

.2 For wire sizes #4 AWG and larger: 
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.1 At studs and bus bars – Burndy long barrel compression lugs Cat. # YA-

2N c/w inspection window for copper to copper connections.  

.2 At studs and bus bars – Burndy long barrel compression lugs Cat. # YA-

A2 c/w inspection window for copper to aluminium connections. 

2.1.5 Bushing stud connectors: to EEMAC 1Y-2 to consist of: 

.1 Connector body and stud clamp for conductors. 

.2 Clamp for copper conductors. 

.3 Clamp for ACSR conductors. 

.4 Stud clamp bolts. 

.5 Bolts for copper conductors or bar. 

.6 Bolts for aluminum conductors or bar. 

.7 Sized for conductors or bars as indicated. 

2.1.6 Clamps or connectors for armoured cable, flexible conduit as required to: 

CAN/CSA-C22.2No.18. 

2.1.7 Cable connectors shall be: 

.1 For armoured TECK cables, watertight type, with open compounded head - T&B 

series "Spin-on 2" with corrosion resistant boot. 

 

PART 3 - EXECUTION 

3.1         INSTALLATION 

3.1.1 Remove insulation carefully from ends of conductors and: 

.1 Apply coat of zinc joint compound on aluminum conductors prior to installation 

of connectors. 

.2 Install mechanical pressure type connectors and tighten screws with appropriate 

compression tool recommended by manufacturer. Installation shall meet 

secureness tests in accordance with CSA C22.2No.65. 

.3 Install fixture type connectors and tighten. Replace insulating cap. 

.4 Install bushing stud connectors in accordance with EEMAC 1Y-2.  

 

 End of Section 
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PART 1 - GENERAL 

1.1         GENERAL 

1.1.1 This Section covers items common to Sections of Electrical Division. This section 

supplements requirements of Division 1. 

1.1.2 Include all labour, equipment and incidentals to provide the complete electrical works 

specified in Architectural, Electrical and Mechanical Division and as shown on the 

electrical drawings. 

1.2         PRODUCT DATA 

1.2.1 Provide product data in accordance with Section 01 33 00 - Submittal Procedures. 

 

PART 2 - Products 

2.1         GENERAL 

2.2         All cables and feeders shall be copper unless noted otherwise. 

2.2.1 Use of Copper Corflex cables will not be accepted. 

2.3         BUILDING WIRES 

2.3.1 Conductors: stranded for 10 AWG and larger. Minimum size: 12 AWG, solid, copper 

conductor. 

2.3.2 Copper conductors: size as indicated, with 600V insulation of cross-linked thermosetting 

polyethylene material rated RW90 XLPE, Jacketted. 

2.4         TECK 90 CABLE 

2.4.1 Cable: in accordance with Section 26 05 01 - Common Work Results for Electrical. 

2.4.2 Cable: to CAN/CSA-C22.2 No. 131. 

2.4.3 Conductors: 

.1 Grounding conductor: to match existing base building standard. 

.2 Circuit conductors: to match existing base building standard. 

2.4.4 Insulation: 

.1 Chemically cross-linked thermosetting polyethylene rated type RW90, 1000 V. 

.2 Type: Ethylene propylene rubber. 

2.4.5 Inner jacket: polyvinyl chloride material, “Flamenol” suitable for -40 deg. C. 

2.4.6 Separator: Mylar tape. 

2.4.7 Armour: interlocking galvanized steel. 
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2.4.8 Overall covering: thermoplastic material, “Flamenol” suitable for -40 deg. C., compliant 

to applicable Building Code classification for this project. 

2.4.9 Fastenings: 

.1 One hole steel straps to secure surface cables 50 mm (2”) and smaller. Two hole 

Steel straps for cables larger than 50 mm (2”). 

.2 Channel type supports for two or more cables at 1500 mm centers. 

.3 Threaded rods: 6 mm dia. to support suspended channels. 

2.4.10 Connectors: 

.1 Watertight, approved for TECK cable. 

2.5         ARMOURED CABLES 

2.5.1 Conductors: insulated, copper, size as indicated, with 600V R90 insulation. 

2.5.2 Type: AC90. 

2.5.3 Armour: interlocking type fabricated from galvanized steel strip. 

2.5.4 Type: flame retardant jacket over thermoplastic armour and compliant to applicable 

Building Code classification for this project. 

2.6         CONTROL CABLES 

2.6.1 Type LVT: 2 soft annealed copper conductors, sized as indicated, with thermoplastic 

insulation, outer covering of thermoplastic jacket, and armour of closely wound 

aluminum wire. 

2.6.2 Type: low energy 300 V control cable: stranded annealed copper conductors sized as 

indicated, with TWH thermoplastic insulation 

.1 Shielding of 100% coverage of aluminum polyester take and drain wire over 

each group. 

.2 Overall covering:  PVC jackets. 

 

PART 3 - Execution 

3.1         FIELD QUALITY CONTROL 

3.1.1 Perform tests in accordance with Section 26 05 01 - Common Work Results for Electrical. 

3.1.2 Perform tests using method appropriate to site conditions and to approval of 

Consultant and local authority having jurisdiction over installation. 

3.1.3 Perform tests before energizing electrical system. 

3.2         GENERAL CABLE INSTALLATION 
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3.2.1 Terminate cables in accordance with Section 26 05 20 - Wire and Box Connectors - (0-

1000 V). 

3.2.2 Cable Colour Coding: to Section 26 05 01 - Common Work Results for Electrical. 

3.2.3 Conductor length for parallel feeders to be identical. 

3.2.4 Lace or clip groups of feeder cables at distribution centres, pull boxes, and termination 

points. 

3.2.5 Wiring in walls: typically drop or loop vertically from above to better facilitate future 

renovations.  Generally wiring from below and horizontal wiring in walls to be avoided 

unless indicated. 

3.2.6 Branch circuit wiring for surge suppression receptacles and permanently wired 

computer and electronic equipment to be 2-wire circuits only, i.e. common neutrals not 

permitted. 

3.2.7 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 

3.3.1 Install wiring as follows: 

.1 In conduit systems in accordance with Section 26 05 34 - Conduits, Conduit 

Fastenings and Conduit Fittings. 

3.4         INSTALLATION OF TECK90 CABLE (0 -1000 V) 

3.4.1 Group cables wherever possible on channels. 

3.4.2 Terminate cables in accordance with Section 26 05 20 - Wire and Box Connectors - 0 - 

1000 V. 

3.4.3 Do not directly bury in or below concrete slabs or walls. 

3.4.4 Do not encircle single conductor cable with ferrous metal. 

3.4.5 No splices will be permitted. 

3.4.6 Single conductors of a three or four wire circuit shall be run with uniform spacing of not 

less than one cable diameter throughout the feeder length. 

3.4.7 Use wood throated cable clamps to ensure proper and uniform cable spacing. 

3.4.8 Where cables are installed on walls, provide mechanical protection over them up to 

2.4m (8 ft.) above finished floor, using a 12 gauge U section aluminum cover. 

3.4.9 Cable connections to all enclosures, boxes and panels shall be by means of a watertight 

malleable aluminum connector. 

3.5         INSTALLATION OF ARMOURED CABLES 

3.5.1 Group cables wherever possible. 
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3.5.2 Terminate cables in accordance with Section 26 05 20 - Wire and Box Connectors - 0 - 

1000 V. 

3.5.3 These cables must be run concealed and may be used only for the following purposes: 

.1 Final connection from a conduit ceiling box to outlets and receptacles in 

partitions only. 

.2 Final connections to luminaires for maximum length of 3 m (10 ft.). 

3.5.4 Use insulated throat connectors and anti-short sleeves at all dressed ends. 

3.6         INSTALLATION OF CONTROL CABLES 

3.6.1 Install control cables in conduit. 

3.6.2 Ground control cable shield. 

 

 End of Section 
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PART 1 - GENERAL 

1.1         GENERAL 

1.1.1 This Section covers items common to Sections of Electrical Division. This section 

supplements requirements of Division 1. 

1.1.2 Include all labour, equipment and incidentals to provide the complete electrical works 

specified in Architectural, Electrical and Mechanical Division and as shown on the 

electrical drawings. 

1.2         RELATED SECTIONS 

1.2.1 Section 26 05 01 - Common Work Results - Electrical 

1.3         REFERENCES 

1.3.1 American National Standards Institute (ANSI)/Institute of Electrical and Electronics 

Engineers (IEEE) 

.1 ANSI/IEEE 837-2014, Qualifying Permanent Connections Used in Substation 

Grounding. 

1.3.2 Canadian Standards Association, (CSA International) 

 

PART 2 - PRODUCTS 

2.1         EQUIPMENT 

2.1.1 Clamps for grounding of conductor: size as required to electrically conductive 

underground water pipe. 

2.1.2 Copper conductor: bare, stranded, tinned, soft annealed, size as indicated. 

2.1.3 Grounding conductors: bare stranded copper, tinned, soft annealed, size as indicated. 

2.1.4 Insulated grounding conductors: green, type as required. 

2.1.5 Ground bus: copper, size as indicated, complete with insulated supports, fastenings, 

connectors. 

2.1.6 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. 

.4 Thermit welded type conductor connectors. 

.5 Bonding jumpers, straps. 
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.6 Pressure wire connectors. 

PART 3 - EXECUTION 

3.1         INSTALLATION GENERAL 

3.1.1 Prior to commencement of work, contractor shall site test and verify the integrity of 

existing grounding system.  Test, record existing ground values at each panel involved 

in this project, and at the main switchboard location.  Submit results in the form of shop 

drawings to the consultants for review.  At completion of project, contractor shall test, 

and record the ground values at each panel location for this project, to confirm the 

integrity of grounding system is maintained. 

3.1.2 Install complete permanent, continuous grounding system including, electrodes, 

conductors, connectors, accessories.  Where EMT is used, run ground wire in conduit. 

3.1.3 Install connectors in accordance with manufacturer's instructions. 

3.1.4 Protect exposed grounding conductors from mechanical injury. 

3.1.5 Make buried connections, and connections to conductive water main, electrodes, using 

permanent mechanical connectors or inspectable wrought copper compression 

connectors to ANSI/IEEE 837. 

3.1.6 Use mechanical connectors for grounding connections to equipment provided with 

lugs. 

3.1.7 Soldered joints not permitted. 

3.1.8 Install bonding wire for flexible conduit, connected at both ends to grounding bushing, 

solderless lug, clamp or cup washer and screw.  Neatly cleat bonding wire to exterior of 

flexible conduit. 

3.1.9 Connect building structural steel and metal siding to ground by welding copper to steel. 

3.1.10 Make grounding connections in radial configuration only, with connections terminating 

at single grounding point. Avoid loop connections. 

3.1.11 Bond single conductor, metallic armoured cables to cabinet at supply end, and load 

end. 

3.2         EQUIPMENT GROUNDING 

3.2.1 Install grounding connections to typical equipment included in, but not necessarily 

limited to following list.  Service equipment, transformers, duct systems, frames of 

motors, starters, control panels, building steel work, distribution panels, outdoor 

lighting. 

3.3         FIELD QUALITY CONTROL 

3.3.1 Perform tests in accordance with Section 26 05 01 - Common Work Results - Electrical. 
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3.3.2 Perform ground continuity and resistance tests using method appropriate to site 

conditions and to approval of Department Representative and local authority having 

jurisdiction over installation. 

3.3.3 Perform tests before energizing electrical system. 

3.3.4 Disconnect ground fault indicator during tests. 

3.3.5 Site verify or site test, record and document ground resistant value. 

 

 End of Section 
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PART 1 - GENERAL 

1.1         GENERAL 

1.1.1 This Section covers items common to Sections of Electrical Division. This section 

supplements requirements of Division 1. 

1.1.2 Include all labour, equipment and incidentals to provide the complete electrical works 

specified in Architectural, Electrical and Mechanical Division and as shown on the 

electrical drawings. 

 

PART 2 - Products 

2.1         SUPPORT CHANNELS 

2.1.1 U shape, size 41 mm x 41 mm x 22 mm (1-5/8" x 1-5/8" x 7/8"), for surface mounting, 

suspending, or inserting into poured concrete walls and ceilings as required. 

2.1.2 All channel fittings to suit channel type. 

2.1.3 All other fittings to suit equipment weight, location and surfaces as required. 

 

PART 3 - Execution 

3.1         EXAMINATION 

3.1.1 Verification of Conditions: verify that conditions of substrate previously installed under 

other Sections or Contracts are acceptable for hangers and supports installation in 

accordance with manufacturer's written instructions. 

3.1.2 Visually inspect substrate in presence of Consultant. 

3.1.3 Inform Consultant of unacceptable conditions immediately upon discovery. 

3.1.4 Proceed with installation only after unacceptable conditions have been remedied and 

after receipt of written approval to proceed Owner and/or Consultant. 

3.2         INSTALLATION 

3.2.1 Secure equipment to solid masonry, tile and plaster surfaces with lead anchors. 

3.2.2 Secure equipment to poured concrete with expandable inserts. 

3.2.3 Secure equipment to hollow masonry walls or suspended ceilings with toggle bolts. 

3.2.4 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, or independently support from structure. 

3.2.5 Support equipment, conduit or cables using clips, spring loaded bolts, cable clamps 

designed as accessories to basic channel members. 
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3.2.6 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 (2”) and 

smaller. 

.2 Two-hole steel straps for conduits and cables larger than 50 mm (2”). 

.3 Beam clamps to secure conduit to exposed steel work. 

3.2.7 Suspended support systems. 

.1 Support individual cable or conduit runs with 6 mm diameter threaded rods and 

spring clips. 

.2 Support 2 or more cables or conduits on channels supported by 6 mm diameter 

threaded rod hangers where direct fastening to building construction is 

impractical. 

3.2.8 For surface mounting of two or more conduits use channels at 6m on centre spacing. 

3.2.9 Provide metal brackets, frames, hangers, clamps and related types of support structures 

where indicated or as required to support conduit and cable runs. 

3.2.10 Ensure adequate support for raceways and cables dropped vertically to equipment 

where there is no wall support. 

3.2.11 Do not use wire lashing or perforated strap to support or secure raceways or cables. 

3.2.12 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. 

3.2.13 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         GENERAL 

1.1.1 This Section covers items common to Sections of Electrical Division. This section 

supplements requirements of Division 1. 

1.1.2 Include all labour, equipment and incidentals to provide the complete electrical works 

specified in Architectural, Electrical and Mechanical Division and as shown on the 

electrical drawings. 

 

PART 2 - Products 

2.1         SPLITTERS 

2.1.1 Sheet metal enclosure, welded corners and formed hinged cover suitable for locking in 

closed position. 

2.1.2 Main and branch lugs to match required size and number of incoming and outgoing 

conductors as indicated. 

2.1.3 At least three spare terminals on each set of lugs in splitters less than 400 A. 

2.1.4 Where existing feeder or cables are to be modified and extended, provide appropriate 

sized splitter box.  Direct splicing of cables/feeders are not accepted. 

2.2         JUNCTION AND PULL BOXES 

2.2.1 Junction and pull boxes construction is to be based on CSA C22.2 No. 40. 

2.2.2 Construction: welded steel enclosure with screw-on flat covers for surface mounting. 

2.2.3 Covers flush mounted: 25 mm minimum extension all around. 

2.2.4 Covers surface mounted: screw-on flat covers. 

2.2.5 P.V.C. junction and pull boxes shall be of a one piece moulded type. 

 

PART 3 - Execution 

3.1         SPLITTER INSTALLATION 

3.1.1 Install splitters and mount plumb, true and square to the building lines. 

3.1.2 Extend splitters full length of equipment arrangement except where indicated otherwise 

3.2         JUNCTION AND PULL BOXES INSTALLATION 

3.2.1 Install pull boxes in inconspicuous but accessible locations. 

3.2.2 Only certain junction and pull boxes are indicated.  Install pull boxes so as not to exceed 

30 m of conduit run between pull boxes, and after every two (2) 90 deg. bends. 
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3.3         IDENTIFICATION 

3.3.1 Provide equipment identification in accordance with Section 26 05 01 - Common Work 

Results - Electrical.  

3.3.2 Install size 2 identification labels indicating system name, voltage and phase. 

 

 End of Section 
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PART 1 - GENERAL 

1.1         GENERAL 

1.1.1 This Section covers items common to Sections of Electrical Division. This section 

supplements requirements of Division 1. 

1.1.2 Include all labour, equipment and incidentals to provide the complete electrical works 

specified in Architectural, Electrical and Mechanical Division and as shown on the 

electrical drawings. 

 

PART 2 - Products 

2.1         OUTLET AND CONDUIT BOXES – GENERAL 

2.1.1 Size boxes in accordance with CSA C22.1. 

2.1.2 The construction of outlet boxes, conduit boxes and fittings is to be based on CSA C22.2 

No. 18. 

2.1.3 102 mm square or larger outlet boxes as required for special devices. 

2.1.4 Gang boxes where wiring devices are grouped. 

2.1.5 Blank cover plates for boxes without wiring devices. 

2.1.6 Boxes shall be suitable for the utilization voltage. 

2.1.7 Combination boxes with barriers where outlets for more than one system are grouped. 

2.2         GALVANIZED STEEL OUTLET BOXES 

2.2.1 One-piece electro-galvanized construction. 

2.2.2 Single or 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. 

2.2.3 Utility boxes for outlets connected to surface-mounted EMT conduit, minimum size 102 

x 54 x 48 mm. 

2.2.4 102 mm square or octagonal outlet boxes for lighting fixture outlets. 

2.2.5 Extension and plaster rings for flush mounting devices in finished plaster and tile walls. 

2.3         MASONRY BOXES 

2.3.1 Electro-galvanized steel masonry single and multi gang boxes for devices flush mounted 

in exposed block walls. 

2.4         CONCRETE BOXES 
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2.4.1 Electro-glavanized sheet steel concrete type boxes for flush mount in concrete with 

matching extension and plaster rings as required. 

2.5         CONDUIT BOXES 

2.5.1 Cast FS or FD feraloy boxes with factory-threaded hubs and mounting feet shall be used 

for outlets connected to surface mounted rigid PVC conduits. 

2.5.2 Die cast aluminum boxes (single-gang and two-gang) with factory-threaded hubs and 

mounting feet to be used for all surface mounted receptacles.  Boxes will have powder 

coat finish (gray).  Boxes shall be manufactured by Hubbell, Cat. # RACO 5324 series 

(single-gang) and 5341 series (two-gang) or approved equal. 

2.6         FITTINGS – GENERAL 

2.6.1 Bushing and connectors with nylon insulated throats. 

2.6.2 Knock-out fillers to prevent entry of debris. 

2.6.3 Conduit outlet bodies for conduit up to and including 32 mm (1-1/4”) and pull boxes for 

larger conduits. 

2.6.4 Double locknuts and insulated bushings on sheet metal boxes. 

 

PART 3 - Execution 

3.1         INSTALLATION 

3.1.1 Support boxes independently of connecting conduits. 

3.1.2 Fill boxes with paper, sponges or foam or similar approved material to prevent entry of 

debris during construction. Remove upon completion of work. 

3.1.3 For flush installations mount outlets flush with finished wall using plaster rings to permit 

wall finish to come within 6 mm of opening. 

3.1.4 Provide correct size of openings in boxes for conduit, mineral insulated and armoured 

cable connections. Reducing washers are not allowed. 

3.1.5 Size box wiring chambers in accordance with Electrical Code. 

3.1.6 Gang boxes together where wiring devices are grouped. 

3.1.7 Provide matching blank brushed stainless-steel cover plates for boxes without wiring 

devices. 

3.1.8 Use combination boxes where outlets for more than one system or voltage are grouped. 

3.1.9 Provide “FS” or “FD” feraloy boxes for all surface mounted devices, including fire alarm, 

security and auxiliary systems. 

3.1.10 Vacuum clean interior of outlet boxes before installation of wiring devices. 
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3.1.11 Coordinate and provide Call for Assistance System and Barrier Free motorized door 

systems required size and quantity of backboxes, outlets boxes, and junction boxes, etc.  

as required.  

 

 End of Section 
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PART 1 - GENERAL 

1.1         GENERAL 

1.1.1 This Section covers items common to Sections of Electrical Division. This section 

supplements requirements of Division 1. 

1.1.2 Include all labour, equipment and incidentals to provide the complete electrical works 

specified in Architectural, Electrical and Mechanical Division and as shown on the 

electrical drawings. 

1.2         REFERENCES 

1.2.1 Canadian Standards Association (CSA) 

.1 CAN/CSA-C22.2No.18-98, Outlet Boxes, Conduit Boxes, Fittings and Associated 

Hardware. 

.2 CSA C22.2 No. 45, Rigid Metal Conduit. 

.3 CSA C22.2 No. 56-13, Flexible Metal Conduit and Liquid-Tight Flexible Metal 

Conduit. 

.4 CSA C22.2 No. 83-M1985(R2013), Electrical Metallic Tubing. 

.5 CSA C22.2 No. 211.2-06 (R2016), Rigid PVC (Unplasticized) Conduit. 

.6 CAN/CSA C22.2 No. 227.1-06(R2016), Electric Nonmetallic Tubing. 

.7 CAN/CSA C22.2 No. 227.3-15, Mechanical protection tubing (MPT) and fittings. 

 

PART 2 - Products 

2.1         CONDUITS 

2.1.1 Rigid metal conduit: to CSA C22.2 No. 45, galvanized steel threaded. 

2.1.2 Epoxy coated conduit: to CSA C22.2 No. 45, with zinc coating and corrosion resistant 

epoxy finish inside and outside. 

2.1.3 Electrical metallic tubing (EMT): to CSA C22.2 No. 83, with couplings. 

2.1.4 Rigid PVC conduit: to CSA C22.2 No. 211.2. 

2.1.5 Flexible metal conduit: to CSA C22.2 No. 56. 

2.1.6 Flexible PVC conduit: to CAN/CSA-C22.2 No. 227.3. 

2.2         CONDUIT FASTENINGS 

2.2.1 One hole steel straps to secure surface conduits 50 mm and smaller.  

2.2.2 Two hole steel straps for conduits larger than 50 mm. 

2.2.3 Beam clamps to secure conduits to exposed steel work. 
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2.2.4 Heavy duty PVC, double hole for PVC conduits. 

2.2.5 Channel type supports for two or more conduits at 6 m on centre. 

2.2.6 Threaded rods, 6 mm diameter, to support suspended channels. 

2.3         CONDUIT FITTINGS 

2.3.1 Fittings for conduits to be manufactured to CSA C22.2, No. 18. 

2.3.2 Fittings: manufactured for use with conduit specified.  Coating: same as conduit. 

2.3.3 Factory "ells" where 90 degrees bends are required for 25 mm and larger conduits. 

2.3.4 Set-screw watertight connectors and couplings with “O” rings for EMT.  

2.3.5 Fittings for rigid conduit shall be steel threaded type. 

2.3.6 Fittings for PVC conduit to be rigid, extruded, solvent type, to match Carlon Plus 40 

conduits. 

2.3.7 Fittings for flexible conduit and exposed conduit outdoors to be liquid-tight type, 

straight or angled threaded for rigid. 

2.3.8 Bushings and connectors to be c/w insulated throat. 

2.4         EXPANSION FITTINGS FOR RIGID CONDUIT 

2.4.1 Weatherproof expansion fittings with internal bonding assembly suitable for 200 mm 

linear expansion. 

2.4.2 Watertight expansion fittings with integral bonding jumper suitable for linear expansion 

and 19 mm (3/4”) deflection in all directions. 

2.4.3 Weatherproof expansion fittings for linear expansion at entry to panel. 

2.5         FISH CORD 

2.5.1 Polypropylene of a strength suitable for tension to be pulled. 

2.6         WATERPROOF MEMBRANE 

2.6.1 Conduits penetrating waterproof membranes, shall be PEM #6372. 

2.7         LIQUID-TIGHT NON-METALLIC FLEXIBLE CONDUIT 

2.7.1 Smooth, black, PVC, equal to Thomas & Betts “XTRAFLEX” LTC Series. 

2.7.2 Non-metallic liquid-tight fittings, equal to Thomas & Betts LT Series. 
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PART 3 - Execution 

3.1         INSTALLATION  

3.1.1 Install conduits to conserve headroom in exposed locations and cause minimum 

interference in spaces through which they pass. 

3.1.2 Conceal conduits except in mechanical and electrical service rooms and in unfinished 

areas. 

3.1.3 The conduits for the following circuits and systems shall be run separately: 

.1 Normal power to luminaires 

.2 Emergency power to luminaires  

.3 Life safety system  

.4 Other auxiliary systems such as IT Data cabling system, Security and PA systems 

3.1.4 All conduits to be surface mounted (exposed) in mechanical and electrical service spaces 

and rooms and concealed elsewhere.   

3.1.5 Provide connectors with waterproof bushings and “O” rings when entering or exiting 

from top or sides of electrical equipment. 

3.1.6 Exposed conduits shall be installed to conserve headroom and cause minimum 

interference in spaces through which they pass. 

3.1.7 Use electrical metallic tubing (EMT) above 2.4m not subject to mechanical injury. 

3.1.8 Use flexible metal conduit for connection to motors in dry areas, connection to surface 

or recessed fluorescent fixtures and work in movable metal partitions. 

3.1.9 Use liquid-tight flexible non-metallic conduit for connection to motors and 

transformers. 

3.1.10 Bend conduit without heating.  Replace conduit if kinked or flattened more than 1/10th 

of its original diameter. 

3.1.11 Mechanically bend conduit over 20 mm (3/4") diameter. 

3.1.12 Field threads on rigid conduit must be of sufficient length to draw conduits tight. 

3.1.13 Install pulling cables in all conduits that are to remain "empty". 

3.1.14 Run 2 - 25 mm spare conduits up to ceiling space and 2 - 25 mm spare conduits down 

to ceiling space from each flush panel. 

.1 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 

or surface type box. 
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3.1.15 Where conduits become blocked, remove and replace blocked section.  Where a 

blocked conduit is buried in concrete, abandon it, and provide surface mounted 

conduit, to be located as determined by the Consultant. 

.1 Do not use liquids to clean out conduits. 

3.1.16 A maximum of 2 (two), 90 deg. bends, or equivalent up to 180 deg., will be permitted 

without installation of a pull box.  Radius of bends must be no less than 10 (ten) times 

the conduit diameter. 

3.1.17 Conduits must be dry, before installing wires. 

3.2         SURFACE CONDUITS 

3.2.1 Surface conduits shall be run parallel and perpendicular to building lines. 

3.2.2 Conduits located near any heat producing equipment shall have 1500 mm (5 ft.) 

clearance. 

3.2.3 Conduits adjacent to structural steel, beams or columns shall be run within the flanged 

portion, unless otherwise shown. 

3.2.4 Group exposed conduits on surface or suspended channels. 

3.2.5 Do not pass conduits through structural members except where indicated. 

3.2.6 Do not locate conduits less than 75 mm (3") parallel to steam or hot water lines.  

Provide a minimum clearance of 25 mm (1") at crossovers. 

3.3         CONCEALED CONDUITS 

3.3.1 Run parallel or perpendicular to building lines. 

3.3.2 Do not install horizontal runs in masonry walls. 

3.3.3 Do not install conduits in terrazzo or concrete toppings. 

3.4         CONDUIT SIZE 

3.4.1 The minimum conduit size shall be 21 mm (3/4"). 

3.4.2 All undimensioned conduits in the drawings are 21mm (3/4"). 

3.5         EXPANSION FITTINGS 

3.5.1 Conduit expansion fittings shall be provided on all conduits crossing expansion joints, 

and at maximum of 60 m (200 ft.) spacing. 

3.5.2 Install expansion fittings perpendicular to expansion joint. 

3.5.3 Refer to Structural Drawings for location of expansion joints. 

 

 End of Section 
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PART 1 - GENERAL 

1.1         GENERAL 

1.1.1 This Section covers items common to Sections of Electrical Division. This section 

supplements requirements of Division 1. 

1.1.2 Include all labour, equipment and incidentals to provide the complete electrical works 

specified in Architectural, Electrical and Mechanical Division and as shown on the 

electrical drawings. 

1.2         RELATED SECTIONS 

1.2.1 Section 26 05 01 – Common Work Results – Electrical 

1.3         SUBMITTALS 

1.3.1 Submit product data in accordance with Section 01 33 00 - Submittal Procedures. 

1.3.2 Data to indicate system components, mounting method, source of power and special 

attachments. 

1.4         CLOSEOUT SUBMITTALS 

1.4.1 Submit in accordance with Section 01 78 00 - Closeout Submittals. 

1.4.2 Operation and Maintenance Data: submit operation and maintenance data for 

emergency lighting for incorporation into manual. 

 

PART 2 - Products 

2.1         PHOTOELECTRIC LIGHTING CONTROL 

2.1.1 Wall mounting type. 

2.1.2 Capable of switching the required lighting load. 

2.1.3 Voltage variation: plus or minus 10%. 

2.1.4 Temperature range: minus 40 degrees C to plus 40 degrees C. 

2.1.5 Switching on lights at 250 lx. (for indoor application) and 25 lx (for outdoor application). 

2.1.6 Switching off lights at 400 lx. (for indoor application) and 75 lx (for outdoor application). 

2.1.7 Rated for 5000 operations. 

2.1.8 Options (included): 

.1 Lightning arrester. 

.2 Fail-safe circuit completed when relay de-energized. 

.3 Twist-lock type receptacle. 
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.4 Terminal strip. 

.5 Sensitivity adjustment. 

2.1.9 Switching time delay of 30 s. 

2.1.10 Wall mounting bracket. 

2.1.11 Colour coded leads: size 10 AWG, 460 mm long. 

2.2         CONTACTOR 

2.2.1 Contactor: to CSA C22.1. 

2.2.2 Cabinet mounting 

2.2.3 Capable of switching multiple lamp circuits with the required lighting load. 

2.2.4 Waterproof enclosure. 

2.2.5 Manual override. 

2.3         DIGITAL TIME SWITCH 

2.3.1 Digital Time Switch 

.1 The digital time switch shall be programmable to turn lights off after a preset 

time. 

.2 Time switch shall be a completely self-contained control system that replaces the 

standard toggle switch. It shall have a ground wire and ground strap for safety. 

Switching mechanism shall be a latching air gap relay. 

.3 Zero Crossing Circuitry shall be used to increase the relay life, protect from the 

effects of inrush current, and increase the switch’s longevity. 

.4 Time switch shall be compatible with all electronic ballasts, motor loads, 

compact fluorescent and inductive loads.  Triac and other harmonic generating 

devices shall not be allowed. 

.5 Time switch shall operate at universal voltages of 100-300 VAC; 60 Hz. 

.6 Time switch shall have no minimum load requirement and shall be capable of 

controlling 0 to 800 watt LED, incandescent, fluorescent @ 100/120 VAC, 60 Hz. 

.7 Time scroll feature shall allow manual overriding of the preset time-out period. 

Selecting time scroll UP shall allow time-out period to scroll up throughout the 

timer possibilities to the maximum.  Time scroll DN (down) shall allow time-out 

period to scroll down to minimum. 

.8 Time switch shall have the option for a one second light flash warning at five 

minutes before the timer runs out and twice when the countdown reaches one 

minute (when used to control lighting loads). 
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.9 Time switch shall have the option for a beep warning that shall sound every five 

seconds once the time switch countdown reaches one minute. 

.10 Time switch shall have manual feature for timer reset where pressing the 

ON/OFF switch for more than 2 seconds resets the timer to the programmed 

time-out period. 

.11 Time switch shall have an electroluminescent backlit Liquid Crystal Display that 

shows the timer’s countdown. 

.12 Time switch shall fit behind a decorator style faceplate. The calibration switch for 

setting time-out, time scroll, one second light flash, and beep warning shall be 

concealed to prevent tampering of adjustments and hardware. 

.13 Time-out period shall be adjustable in increments of 5 minutes from 5 minutes 

to 1 hour, and in increments of 15 minutes from 1 hour to 12 hours. 

.14 Time switch shall be capable of operating as an ON/OFF switch. 

.15 For ease of installation and cleaner wiring, the switch shall utilize terminal style 

wiring. 

.16 The time switch shall not protrude more than 3mm (1/8”) from the wall and 

should blend in aesthetically. 

.17 For safety, the time switch shall have a 100% OFF override switch with no 

leakage current to the load.  

.18 For safety, in the event there is an open circuit in the AC line such as a ballast or 

lamp failure, the time switch shall automatically switch to OFF mode. 

.19 To ensure quality and reliability, time switch shall be manufactured by an ISO 

9002 certified manufacturing facility and shall have a defect rate of less than 1/3 

of 1%. 

.20 Time switch shall have 5 year warranty and shall be UL and CUL listed. 

2.3.2 Time switches shall be provided with contactor control for number of circuits as 

required.  Contactor to be controlled by remote, room-located override switch such as 

not to interrupt time switch operation. 

 

PART 3 - Execution 

3.1         INSTALLATION 

3.1.1 Install photoelectric controls, and time switches in accordance with manufacturer's 

instructions and to CSA C22.1. 

3.1.2 Coordinate with PDSB Operation for the programming of electronic time switch 

programs. 
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3.1.3 Coordinate with the Architects and PDSB Operation for the location, mounting details of 

the roof mounted Photocell. 

3.2         PROTECTION 

3.2.1 Protect installed products and components from damage during construction. 

3.2.2 Repair damage to adjacent materials caused by lighting control devices installation. 

 

 End of Section 
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PART 1 - GENERAL 

1.1         GENERAL 

1.1.1 This Section covers items common to Sections of Electrical Division. This section 

supplements requirements of Division 1. 

1.1.2 Include all labour, equipment and incidentals to provide the complete electrical works 

specified in Architectural, Electrical and Mechanical Division and as shown on the 

electrical drawings. 

1.2         SUBMITTALS 

1.2.1 Submit product data in accordance with Section 01 33 00 - Submittal Procedures. 

1.2.2 Submit technical data sheet for each lighting control devices provided for the project. 

1.3         CLOSEOUT SUBMITTALS 

1.3.1 Submit in accordance with Section 01 78 00 - Closeout Submittals. 

1.3.2 Operation and Maintenance Data: submit operation and maintenance data for 

emergency lighting for incorporation into manual. 

 

PART 2 - Products 

2.1         DUAL TECHNOLOGY CEILING SENSORS 

2.1.1 The Dual Technology sensor shall be capable of detecting presence in the control area 

by detecting doppler shifts in transmitted ultrasound and passive infrared heat changes. 

2.1.2 Sensors shall use patent pending ultrasonic diffusion technology that spreads coverage 

to a wider area. 

2.1.3 Sensor shall utilize Dual Sensing Verification Principle for coordination between 

ultrasonic and PIR technologies. Detection verification of both technologies must occur 

in order to activate lighting systems. Upon verification, detection by either shall hold 

lighting on.  

2.1.4 Sensor shall have a retrigger feature in which detection by either technology shall 

retrigger the lighting system on within 5 seconds of being switched off. 

2.1.5 Sensors shall be ceiling mounted with a flat, unobtrusive appearance and provide 360° 

coverage. 

2.1.6 Ultrasonic sensing shall be volumetric in coverage with a frequency of 40 KHz. It shall 

utilize Advanced Signal Processing that automatically adjusts the detection threshold 

dynamically to compensate for changing levels of activity and airflow throughout 

controlled space. 
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2.1.7 To avoid false ON activations and to provide immunity to RFI and EMI, Detection 

Signature Analysis shall be used to examine the frequency, duration, and amplitude of a 

signal, to respond only to those signals caused by human motion. 

2.1.8 The PIR technology shall utilize a temperature compensated, dual element sensor and a 

multi-element Fresnel lens. The lens shall be Poly IR4 material to offer superior 

performance in the infrared wavelengths and filter short wavelength IR, such as those 

emitted by the sun and other visible light sources. The lens shall have grooves facing in 

to avoid dust and residue build up which affects IR reception. 

2.1.9 Sensors shall operate at 24 VDC/VAC and halfwave rectified and utilize a power pack 

and Emergency Lighting Control unit as required.  

2.1.10 Sensors shall utilize SmartSet™ technology to optimize time delay and sensitivity 

settings to fit occupant usage patterns. The use of SmartSet shall be selectable with a 

DIP switch. 

2.1.11 Sensors shall have a time delay that is adjusted automatically (with the SmartSet setting) 

or shall have a fixed time delay of 5 to 30 minutes, set by DIP switch.  

2.1.12 Sensors shall feature a walk-through mode, where lights turn off 3 minutes after the 

area is initially occupied if no motion is detected after the first 30 seconds. 

2.1.13 Sensors shall have a manual on function that is facilitated by installing a momentary 

switch. 

2.1.14 Sensors shall have eight occupancy logic options that give the ability to customize 

control to meet application needs. 

2.1.15 The sensors shall feature terminal style wiring, which makes installation easier. 

2.1.16 Each sensing technology shall have an LED indicator that remains active at all times in 

order to verify detection within the area to be controlled. The LED can be disabled for 

applications that require less sensor visibility. 

2.1.17 To ensure quality and reliability, sensor shall be manufactured by an ISO 9002 certified 

manufacturing facility and shall have a defect rate of less than 1/3 of 1%. 

2.1.18 Sensors shall have standard 5 year warranty and shall be UL and CUL listed. 

2.2         POWER PACK & SLAVE PACK 

2.2.1 Power pack shall be a self-contained transformer and relay module measuring 45mm by 

70mm by 38mm (1.75"x2.75"x1.5"). 

2.2.2 For ease and speed of installation, power and auxiliary relay pack shall have 12mm 

(1/2") snap-in nipple for 12mm (1/2") knockouts and mounting on outside of enclosure. 

2.2.3 Power and auxiliary relay packs shall have dry contacts capable of switching 20 amp 

ballast load, 15 amp incandescent, 1 hp @ 120 VAC, 60Hz; 20 amp ballast @ 347 VAC, 

60Hz. 

2.2.4 Power packs shall provide a 24 VDC, 150 mA output. 
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2.2.5 Power packs shall be capable of parallel wiring without regard to AC phases on primary. 

2.2.6 Auxiliary relay packs shall be identical in physical size of power packs and contain no 

transformer power supply and shall switch 120VAC, 347 VAC or low voltage. 

2.2.7 Power pack can be used as a stand alone, low voltage switch, or can be wired to sensor 

for auto control. 

2.2.8 Power and auxiliary relay packs shall have low voltage teflon coated leads, rated for 300 

volts, suitable for use in plenum applications. 

2.2.9 Power pack to be complete with hold-on and hold-off inputs that integrate with lighting 

control panels, BMS and other building system.  Hold-on input enables method to 

override occupancy sensor and hold lighting on.  Hold-off input can provide load 

shedding function. 

2.2.10 Power and auxiliary relay packs shall have a 5 year warranty. 

2.2.11 Power and auxiliary relay packs shall be UL and CUL listed. 

2.3         MANUFACTURERS 

2.3.1 Sensor Switch 

2.3.2 Watt Stopper 

2.3.3 Hubbell 

2.3.4 Philips 

2.3.5 Cooper Industries 

 

PART 3 - Execution 

3.1         GENERAL 

3.1.1 Provide a complete and working occupancy sensing lighting system as outlined on the 

drawings and the specification herein. 

3.1.2 Locate and install all equipment in accordance with manufacturer's recommendations 

and as indicated. 

3.1.3 Assist operating personnel in the start-up, operation, care and maintenance of all 

equipment. 

3.1.4 All sensors to arrive on site with maximum setting (time delay) as possible. 

3.1.5 Orientation of each sensor to be confirmed by consultant on site prior to installation. 

3.1.6 Contractor shall by-pass all noted sensors as requested by consultant during the 

construction period to eliminate pre-mature lamp failure. 

3.1.7 Final adjustments (time-delay setting) of all sensors shall be carried out 48 hours prior 

to total completion of the contract by the contractor as directed by consultant. 
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3.1.8 Provide initial adjustment of all sensors and assist Owners operating personnel in the 

start-up, operation, care and maintenance of all equipment to Section 26 05 01. 

3.1.9 All equipment shall be complete with accessory items such as yokes, plaster rings, etc., 

where required for proper installation. 

3.1.10 Ensure sensor coverage provided is adequate for all areas to be controlled, provide 

additional sensors, switchpacks, etc, to operate areas as intended. 

3.1.11 Low voltage wiring from sensors to switchpacks shall be installed in armoured flexible 

cable.  Allow 1.5m of spare cable at sensor for final adjustment. 

3.1.12 Install one occupancy sensor in a typical male and female washroom and verify 

operation in the presence of Consultant prior to commencing work in other washrooms. 

3.1.13 Install switchpack in 150mm x 150mm x 100mm hinged utility box to be painted white. 

3.1.14 Provide lamicoid nameplate in switchpack utility box with designation "Motion Detector 

Switchpack".  

 

 End of Section 
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PART 1 - GENERAL 

1.1         GENERAL 

1.1.1 This Section covers items common to Sections of Electrical Division. This section 

supplements requirements of Division 1. 

1.1.2 Include all labour, equipment and incidentals to provide the complete electrical works 

specified in Architectural, Electrical and Mechanical Division and as shown on the 

electrical drawings. 

1.2         RELCATED SECTIONS 

1.2.1 Section 26 28 21 - Moulded Case Circuit Breakers. 

1.3         REFERENCES 

1.3.1 Canadian Standards Association (CSA International) 

.1 CSA C22.2 No.29-15, Panelboards and Enclosed Panelboards. 

 

PART 2 - Products 

2.1         PANELBOARDS 

2.1.1 Panelboards: to CSA C22.2No.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. 

2.1.2 250V panelboards: bus and breakers rated for minimum 22kA interrupting capacity or as 

confirmed by short circuit and coordination study. 

2.1.3 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. 

2.1.4 Minimum of 2 flush locks for each panel board. 

2.1.5 Panelboards: mains, number of circuits, and number and size of branch circuit breakers 

as indicated. 

2.1.6 Two keys for each panelboard and key panelboards alike. 

2.1.7 Copper bus with neutral of same ampere rating as mains. 

2.1.8 Mains: suitable for bolt-on breakers. 

2.1.9 Trim with concealed front bolts and hinges. 

2.1.10 Trim and door finish: to match existing. 
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2.2         BREAKERS 

2.2.1 Breakers: to Section 26 28 21 - Moulded Case Circuit Breakers. 

2.2.2 Breakers with thermal and magnetic tripping in panelboards except as indicated 

otherwise. 

2.2.3 Main breaker: separately mounted on top or bottom of panel to suit cable entry.  When 

mounted vertically, down position should open breaker.  Main breaker shall function as 

NON-Auto type used for panel isolation. 

2.2.4 Lock-on devices for fire alarm, emergency, door supervisory, intercom, stairway, exit and 

night light circuits. 

2.2.5 Fire alarm breaker shall be painted red. 

2.3         EQUIPMENT IDENTIFICATION 

2.3.1 Provide equipment identification in accordance with Section 26 05 01 - Common Work 

Results - Electrical. 

2.3.2 Nameplate for each panelboard size 4 engraved. 

2.3.3 Nameplate for each circuit in distribution panelboards size 2. 

2.3.4 Complete circuit directory with typewritten legend showing location and load of each 

circuit. 

 

PART 3 - Execution 

3.1         INSTALLATION 

3.1.1 Locate panelboards as indicated and mount securely, plumb, true and square, to 

adjoining surfaces. 

3.1.2 Install surface mounted panelboards on plywood backboards in accordance with 

Section 06 10 10 - Rough Carpentry.  Where practical, group panelboards on common 

backboard. 

3.1.3 Mount panelboards to height specified in Section 26 05 01 - Common Work Results – 

Electrical or as indicated. 

3.1.4 Connect loads to circuits. 

3.1.5 Connect neutral conductors to common neutral bus. 

3.2         CLEANING 

3.2.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning. 

.1 Leave Work area clean at end of each day. 

3.2.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and 
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equipment in accordance with Section 01 74 11 - Cleaning. 

3.3         PROTECTION 

3.3.1 Protect installed products and components from damage during construction. 

3.3.2 Repair damage to adjacent materials caused by panelboards installation. 

 

 End of Section 
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PART 1 - GENERAL 

1.1         GENERAL 

1.1.1 This Section covers items common to Sections of Electrical Division. This section 

supplements requirements of Division 1. 

1.1.2 Include all labour, equipment and incidentals to provide the complete electrical works 

specified in Architectural, Electrical and Mechanical Division and as shown on the 

electrical drawings. 

1.2         RELATED SECTIONS 

1.2.1 Section 01 33 00 - Submittal Procedures. 

1.3         REFERENCES 

1.3.1 CSA International 

.1 CSA C22.2 No.42-10, General Use Receptacles, Attachment Plugs and Similar 

Devices. 

.2 CAN/CSA C22.2 No.42.1-13, Cover Plates for Flush-Mounted Wiring Devices (Bi-

national standard, with UL 514D). 

.3 CSA C22.2 No.55-15, Special Use Switches. 

.4 CSA C22.2 No.111-10, General-Use Snap Switches (Bi-national standard, with UL 

20). 

1.4         SHOP DRAWINGS AND PRODUCT DATA 

1.4.1 Submit shop drawings and product data in accordance with Section 01 33 00 - 

Submittal Procedures. 

1.4.2 Submit Technical Data Sheet for each type of wiring devices used for the project.  

 

PART 2 - Products 

2.1         STANDARDS 

2.1.1 Construction of manually operated receptacles, plugs and similar wiring devices on CSA 

C22.2 No. 42. 

2.1.2 Devices shall be Specification Grade and of one manufacturer throughout. 

2.2         SWITCHES 

2.2.1 20A, 120V, silent. AC type, single pole, double pole, three-way, four-way switches, CSA 

listed, suitable for the voltage and load controlled. 

2.2.2 Manually-operated general purpose AC switches with following features: 
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.1 Terminal holes approved for No. 10 AWG wire. 

.2 Silver alloy contacts. 

.3 Urea or melamine moulding for parts subject to carbon tracking. 

.4 Suitable for back and side wiring. 

.5 Brown toggle. 

2.2.3 Suitable for back and side wiring, and rated for tungsten filament and fluorescent lamps, 

and up to 80% of rated capacity of motor loads. 

2.2.4 Door switches shall be suitable for the mounting location, and rated for the load 

controlled. 

2.2.5 Switches of one manufacturer throughout project. 

2.2.6 New light switches style shall match existing light switch style. 

2.2.7 Acceptable manufacturers: 

.1 Hubbell 

.2 Leviton 

.3 Pass & Seymour 

.4 Bryant 

2.3         RECEPTACLES 

2.3.1 Duplex receptacles shall be CSA Type 5-15R/5-20R, 125V, 15A/20A, U ground, 

specification grade. 

.1 Brown urea 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. 

2.3.2 Single receptacles CSA type 5-15 R, 125 V, 15 A, U ground with following features: 

.1 Brown urea moulded housing. 

.2 Suitable for No. 10 AWG for back and side wiring. 

2.3.3 Other receptacles shall have configuration, ampacity and voltage as indicated. 

2.3.4 Receptacles of one manufacturer throughout project. 

2.3.5 Acceptable manufactures: 

.1 15A, 125V, 5-15R, single 

.1 Leviton #5261 
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.2 Hubbell #5261 

.3 Pass & Seymour #5261 

.2 15A, 125V, 5-15R, duplex 

.1 Hubbell CN#5262 

.3 15A, 125V, 5-15R, duplex, red service 

.1 Leviton #5262R 

.2 Hubbell CN#5262RD 

.3 Pass & Seymour #5262-RED 

.4 20A, 125V, 5-20R, single 

.1 Leviton #5361 

.2 Hubbell #6331 

.3 Pass & Seymour #5361 

.5 20A, 125V, 5-20R, duplex 

.1 Leviton #5262 

.2 Hubbell CN#5392 

.3 Pass & Seymour #5262 

.6 30A, 125V, 5-30R, single 

.1 Leviton #5371 

.2 Hubbell #9308 

.3 Pass & Seymour #5920 

.7 15A, 125V, 5-15R, GFCI duplex 

.1 Leviton #6599 

.2 Hubbell #GF-5252 

.3 Pass & Seymour #1591 

.8 15A, 125V, 5-15R, isolated ground duplex surge suppressor complete with 

Decora style plate 

.1 Leviton #5280 

.9 Domestic dryer 

.1 50A, 125/250V (14-50R) Leviton #278/801 

.10 Domestic range 

.1 30A, 125/250V (14-30R) Leviton #279/801 
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.11 Kindergarten receptacles 

.1 Tamper-resistant type, 15A, 125V, 5-15R duplex 

.2 Tamper-resistant GFI type P+S 1595TR 

.3 Pass & Seymour TR621 

.12 Service receptacles on MCP’s shall be red and labelled “custodial”. 

2.4         COVER PLATES 

2.4.1 Cover plates for wiring devices to: CSA-C22.2 No.42.1. 

2.4.2 Cover plates from one manufacturer throughout project. 

2.4.3 General interior flush mounted device boxes shall be brushed stainless steel, 1mm thick, 

coverplate. 

2.4.4 Surface wiring cast device boxes shall be pressed metal cover plates. 

2.4.5 Control coverplates shall be brushed stainless steel coverplates. 

2.4.6 Provide cover plates for single and combination wiring devices, of types, sizes, and with 

ganging and cutouts as indicated.  Select plates which mate and match wiring devices 

to which attached.  Screw heads coloured to match finish of plates.   

2.4.7 Use weatherproof spring-loaded WP thermoplastic resin material (unbreakable) cover 

plates complete with gaskets for exterior mounted duplex receptacles.  (Leviton 

#4941/805 or approved equal). 

2.4.8 Essential distribution service receptacle coverplates (located in MCP only) shall be red 

smoothline phenolic plastic, labelled “custodial”. 

2.5         SPECIAL WIRING DEVICES 

2.5.1 Where indicated, receptacles shall be ground fault protected by a test circuit integral to 

the receptacle.  Self-contained ground fault protector unit with 15A, 120V circuit 

interrupter and grounded duplex receptacle complete with: 

.1 Solid state ground sensing device and transformer. 

.2 Test feature and reset switch. 

.3 Unit shall trip at 6mA, unless otherwise noted. 

.4 Indicator light. 

2.5.2 Clock hanger outlets, 15 A, 125 V, 3 wire, grounding type, suitable for No. 10 AWG for 

installation in flush outlet box. 

.1 Recessed fitting 

.2 Leviton 5261/CH clock receptacle. 
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PART 3 - Execution 

3.1         EXAMINATION 

3.1.1 Verification of Conditions: verify that conditions of substrate previously installed under 

other Sections or Contracts are acceptable for wiring devices installation in accordance 

with manufacturer's written instructions. 

3.2         INSTALLATION 

3.2.1 Switches: 

.1 Install single throw switches with handle in "UP" position when switch closed. 

.2 Install switches in gang type outlet box when more than one switch is required in 

one location. 

.3 Mount toggle switches at height in accordance with Section 26 05 01 - Common 

Work Results for Electrical. 

3.2.2 Receptacles: 

.1 Install receptacles in gang type outlet box when more than one receptacle is 

required in one location. 

.2 Provide circuit identification with “Brady” type labeller and engraved with panel 

name and circuit number from which the receptacle is fed.  Lettering to be 6mm 

high and as follows: 

.1 Normal power: black lettering on white background. 

.3 All exterior receptacles shall be GFI type mounted in weather-proof boxes. 

.4 Connect receptacle grounding terminal to the outlet box with an insulated green 

ground strap. 

.5 Do not ground neutral on load side of ground fault relay. 

.6 Install GFI type receptacles as indicated. 

.7 All existing wall mounted duplex receptacles and receptacles installed in existing 

wiremold raceway in Kindergarten classrooms shall be disconnected, removed 

and replaced with new tamper resistant type receptacles and reconnected to 

existing circuits.  All new wall mounted receptacles and new receptacles installed 

in new wiremold raceway shall be of Tamper-Resistant type.    

3.2.3 Cover plates: 

.1 Protect cover plate finish with paper or plastic film until painting and other work 

is finished, or install after painting is complete. 

.2 Install suitable common (ganged) coverplates where wiring devices are grouped.   

.3 Do not use cover plates meant for flush outlet boxes on surface-mounted boxes. 
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3.3         PROTECTION 

3.3.1 Protect installed products and components from damage during construction. 

3.3.2 Protect stainless steel cover plate finish with paper or plastic film until painting and 

other work is finished. 

3.3.3 Repair damage to adjacent materials caused by wiring device installation. 

3.4         FIELD QUALITY CONTROL 

3.4.1 Perform tests in accordance with Section 26 05 01 - Common Work Results – Electrical. 

3.4.2 Demonstrate simulated ground fault tests.  

 

 End of Section 
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PART 1 - GENERAL 

1.1         GENERAL 

1.1.1 This Section covers items common to Sections of Electrical Division. This section 

supplements requirements of Division 1. 

1.1.2 Include all labour, equipment and incidentals to provide the complete electrical works 

specified in Architectural, Electrical and Mechanical Division and shown on the electrical 

drawings. 

1.2         RELATED SECTIONS 

1.2.1 Section 01 33 00 - Submittal Procedures. 

1.3         SHOP DRAWINGS AND PRODUCT DATA 

1.3.1 Submit shop drawings and product data in accordance with Section 01 33 00 - 

Submittal Procedures. 

 

PART 2 - Products 

2.1         KITCHEN AND LAUNDRY EQUIPMENT (If Applicable) 

2.1.1 Kitchen and laundry equipment will be provided by Division 11. 

2.2         CALL FOR ASSITANCE SYSTEM (If Applicable) 

2.2.1 Provide Call for Assistance for Universal Handicap washrooms and where as shown on 

plans.  

2.2.2 Coordinate quantity of system and requirements with Door Hardware Consultant and 

PDSB. 

2.2.3 The system major component shall compromise of the following:  

.1 Recessed wall mounted Pull Cord Station 

.1 Pull cord switch shall provide emergency call activation. The call may be 

reset at the initiating switch.  

.2 Cords shall be replaceable with a standard nylon cord. 

.3 The station shall be suitable for either flush or surface mounting. 

.4 Pull cord station shall fit in a standard single-gang electrical box and 

plaster cover.  

.2 Horn/Strobe 
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.1 The combination Horn/Strobe unit shall be installed in a standard single 

gang 2" (51mm) x 4" (102mm) box or a double gang box located over 

the door. Contractor shall site verify location and installation space 

availability.  

.2 Each combination Horn/Strobe unit shall contain an audible horn signal 

generating an 82 dBA, sound pressure level at 10 ft. and a 50 cd 

illumination strobe. 

.3 Contractor shall provide label to identify each horn/strobe unit.  

Coordinate universal washrooms labelling information with PDSB. 

.3 Low Voltage (120- 24V) step down transformer  

.1 The step down transformer shall be used to power the horn/strobe. It 

shall equip with a grounding wire and is suitable for installation in a 

metal enclosure located in an accessible ceiling space. 

.2 The step down transformer shall draw a maximum of 265 mA. 

2.2.4 Contractor shall include and provide all necessary mounting hardware, outlet boxes, 

backboxes, conduit and wiring components etc., as required to constitute a complete 

and operable system.  

2.2.5 The system shall be as manufactured by Chubb Edwards Cat. No. 6538C-G5 series or as 

specified by door hardware division, written approval equal by PDSB. 

2.3         SUSPENDED CEILING PLATE FOR PROJECTOR MOUNT  

2.3.1 Provide all lightweight suspended ceiling plates as shown on drawings complete with 

120V duplex receptacle mounted in knockout panel provided and all support material to 

form a complete projector mounting system. 

2.3.2 The lightweight Ceiling plate shall be:  

.1 Approved by the PDSB, in consultation with the PDSB LTSS Department, pending 

model of projectors and shall be mounted in designated Classrooms.    

.2 Acceptable Manufacturer Peerless CMJ 455 or written approval equal by PDSB. 

.3 In rooms where there is no ceiling to mount Peerless Plate or the ceiling is open, 

Electrical Contractor shall supply and install a Chief projector mounting pole.  

The mounting pole shall be a Chief model CMS 115, manufactured by CSAV Inc.    

 

PART 3 - Execution 

3.1         WIRING TO MISCELLANEOUS EQUIPMENT 

3.1.1 Kitchen and Laundry Equipment.  (As Applicable) 

.1 Install power wiring and receptacles as required by each equipment vendor. 
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3.1.2 Call for assistance systems and motorized door operator.  (As Applicable) 

.1 Provide all required conduit, backboxes and wiring as required to ensure a 

complete and fully operational system. 

.2 Provide all line and low voltage electrical wiring/cables in conduit. 

.3 Provide all conduit and wiring for final connections to motorized handicap 

operator, push buttons, electric strike, door lock buttons, panic buttons, alarms, 

and all other ancillary devices, where required. 

.4 Coordinate exact requirements and wiring and conduit details with door 

hardware contractor.  

3.1.3 Suspended ceiling plate for projector mount.   

.1 Provide one 120V, 15 Amp, 1P, duplex power receptacle and cover plate within 

knock out of ceiling plate and complete with 8'-0" length of flexible conduit (BX) 

concealed in ceiling space extending from true ceiling junction box to ceiling 

plate receptacle, such that ceiling plate may be repositioned to adjacent ceiling 

tiles or approximately 4'-0" in any direction without rewiring. 

.2 The projector plate shall be at least a distance of no more than 11'-0" from the 

designated Teaching Wall.  

.3 In rooms where there is no ceiling to mount Peerless Plate or the ceiling is open, 

Electrical Contractor shall mount a Chief projector mounting pole.  The 

mounting pole shall be no more than 10'-0" and no less than 9'-0" from the 

designated Teaching Wall and approved by the PDSB, in consultation with the 

Principal pending model of projectors. 

.4 In rooms where the ceiling is in excess of 15'-0" no ceiling plates or mounting 

poles are required; projectors shall be placed on movable carts. 

.5 Provide all required hangers, safety chains, conduit, backboxes and wiring as 

required to ensure a complete and fully operational system. 

.6 Coordinate exact requirements with PDSB representative. 

 

 End of Section 
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ENG - This product is designed to be installed on wood joist/beam or solid concrete ceilings. Hardware is 
included for wood joist/beam and solid concrete installation. Before installing make sure the supporting surface 
will support the combined load of the equipment and hardware. Screws must be tightly secured. Do not 
overtighten screws or damage can occur and product may fail. Never exceed the Maximum Load Capacity. 
Always use an assistant or mechanical lifting equipment to safely lift and position equipment. This product is 
intended for indoor use only. Use of this product outdoors could lead to product failure or personal injury. Be 
careful not to pinch fi ngers when operating the mount. For support please call customer care at 1-800-865-2112.

 WARNING

ESP - Este producto está diseñado para ser instalado en techos de viguetas / vigas de madera y en techos 
de concreto macizo. Se incluyen los accesorios para la instalación en viguetas / vigas de madera y concreto 
macizo. Antes de instalarlo, asegúrese de que la superfi cie de apoyo sostendrá la carga combinada del equipo 
y los fi jadores. Los tornillos se tienen que fi jar fi rmemente. No apriete los tornillos en exceso, ya que se pueden 
dañar y el producto podría fallar. Nunca exceda la Capacidad Máxima de Carga. Siempre cuente con la ayuda 
de un asistente o utilice un equipo mecánico de izar para levantar y colocar el equipo con más seguridad. Este 
producto está diseñado para uso en interiores solamente. Utilizar este producto en exteriores podría causar 
fallas del producto o lesiones a individuos. Tenga cuidado de no pincharse los dedos cuando mueva el soporte. 
Si necesita ayuda, por favor, llame a Servicio al Cliente de Peerless al 1-800-865-2112.

 ADVERTENCIA

 ADVERTISSEMENT
FRN - Ce produit est conçu pour une installation sur des plafonds à solives/montants en bois ou en béton 
plein. Les pièces de fi xation nécessaires à l’installation sur des solives/montants en bois et du béton plein sont 
incluses. Avant de procéder à l’installation, assurez-vous que la surface de support peut soutenir la charge 
totale de l’équipement ainsi que des pièces de fi xation. Les vis doivent être serrées au maximum. Ne serrez pas 
trop les vis pour éviter tout risque d’endommager le produit et de causer sa défaillance. Ne dépassez jamais la 
capacité de charge maximale. Pour lever et positionner l’équipement en toute sécurité, faites-vous toujours aider 
par une autre personne ou utilisez un dispositif de levage mécanique. Ce produit est conçu uniquement pour un 
usage intérieur. L’utilisation de ce produit à l’extérieur peut causer une défaillance du produit ou des blessures 
corporelles. Prenez garde à ne pas vous pincer les doigts lorsque vous manipulez le support. Pour toute assis-
tance, veuillez contacter le service à la clientèle au 1-800-865-2112.

 ACHTUNG
DEU - Dieses Produkt ist für die Anbringung an Holzträger-/Holzbalken- oder Massivbetondecken ausgelegt. 
Die Befestigungsteile zur Anbringung an Holzträgern/-balken oder Massivbeton sind im Lieferumfang enthalten. 
Vergewissern Sie sich vor der Anbringung, dass die tragende Fläche das Gesamtgewicht der Geräte und der Be-
festigungsteile tragen kann. Die Schrauben müssen sicher angezogen werden. Ziehen Sie die Schrauben nicht 
zu fest an, damit es nicht zu Beschädigungen und Versagen des Produkts kommt. Die maximale Tragfähigkeit 
darf niemals überschritten werden. Ziehen Sie immer eine zusätzliche Person heran oder verwenden Sie mecha-
nische Hebegeräte, um Geräte sicher zu heben und zu positionieren. Dieses Produkt ist nur für den Gebrauch 
innerhalb von Gebäuden bestimmt. Eine Verwendung dieses Produkts im Freien kann zu Produktausfall oder 
Personenschaden führen. Achten Sie beim Umgang mit dem Halter darauf, dass die Finger nicht eingeklemmt 
werden. Falls Sie Unterstützung benötigen, wenden Sie sich bitte an den Kundendienst unter der Telefonnummer 
1-800-865-2112 (innerhalb der USA).

 WAARSCHUWING
NEL - Dit product is ontworpen voor installatie op plafonds met houten balken/dwarsbalken of plafonds van mass-
ief beton. De hiervoor benodigde hardware is meegeleverd. Vóór de installatie dient u zich ervan te overtuigen 
dat het dragende oppervlak het totaalgewicht van de apparatuur en de hardware aankan. Alle schroeven moeten 
stevig vastzitten. Draai de schroeven niet te strak aan, want dit zou kunnen resulteren in schade en/of falen van 
het product. Het maximale draagvermogen mag nooit worden overschreden. Belangrijke veiligheidstip: zorg er 
tijdens het optillen en plaatsen van de apparatuur altijd voor dat u een helper of een mechanische hefi nricht-
ing ter beschikking hebt. Dit product is uitsluitend bedoeld voor gebruik binnenshuis. Als dit product buitenshuis 
wordt gebruikt, zijn falen van het product en letsel bij personen mogelijk. Let er tijdens het gebruiken van de 
bevestiging op dat uw vingers niet beklemd raken. Voor ondersteuning kunt u terecht bij de afdeling Klantenzorg 
op +1-800-865-2112 (in de VS).
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ČEŠ - Tento produkt je určen pro instalaci na stropy z dřevěné stropnice/trámy nebo masivního betonu. Přibalené 
je technické vybavení pro instalaci na dřevěné stropnice/trámy a masivní beton. Před instalací se ujistěte, že 
nosná plocha unese kombinované zatížení zařízení a technického vybavení. Šrouby musí být pevně zajištěny. 
Šrouby příliš neutahujte, nebo může dojít k poškození a produkt se může poškodit. Nikdy nepřekročte maximální 
nosnost. Na bezpečné zvedání a umísťováni zařízení vždy používejte asistenta nebo mechanické zvedací 
zařízení. Tento produkt je určen pouze pro použití v interiéru. Použití tohoto produktu v exteriéru by mohlo 
způsobit selhání produktu nebo zranění osob. Při práci s držákem dávejte pozor, abyste si nesevřeli prsty. Pro 
podporu volejte oddělení péče o zákazníky na čísle 1-800-865-2112.

 VÝSTRAHA

POR - Este produto foi concebido para ser instalado em traves/vigas de madeiras ou em tetos de betão. 
São incluídas ferragens para a instalação em traves/vigas de madeira e tetos de betão. Antes de instalar, 
certifi que-se de que a superfície de apoio suporta a carga combinado do equipamento e das ferragens. Os 
parafusos devem ser bem apertados. Não aperte demasiado os parafusos, pois podem ocorrer danos ou falhas 
do produto. Nunca exceder a Capacidade de carga máxima. Utilize sempre um assistente ou equipamento de 
elevação mecânica para elevar e posicionar o equipamento em segurança. Este produto destina-se a utilização 
exclusivamente em zonas interiores. A utilização deste produto em espaços exteriores poderá conduzir à falha 
do produto ou ferimentos pessoais. Atenção para não prender os dedos ao utilizar o suporte. Para obter as-
sistência, contacte a equipa de apoio ao cliente através do número 1-800-865-2112.

 AVISO

ITL - Questo prodotto è indicato per l’installazione su soffi tti in calcestruzzo solido o a travi/traverse di legno. 
Sono compresi i dispositivi di fi ssaggio per l’installazione su calcestruzzo solido e a travi/traverse di legno. Prima 
di iniziare l’installazione, accertarsi che la superfi cie di supporto sia in grado di sorreggere il carico combinato 
unità/dispositivi di fi ssaggio. Le viti devono essere strette in maniera ben salda. Non serrare le viti oltre il 
necessario, altrimenti si rischiano danni o guasti al prodotto. Non superare mai la capacità massima di carico. Per 
sollevare e posizionare senza rischi il prodotto, farsi aiutare da un’altra persona o usare un’unità meccanica di 
sollevamento. Questo prodotto è indicato esclusivamente per uso all’interno. L’uso di questo prodotto all’esterno 
potrebbe causare il malfunzionamento del prodotto o danni fi sici alla persona. Fare attenzione a non schiacciarsi 
le dita durante l’uso del sostegno. Per assistenza, chiamare il servizio clienti al numero 1-800-865-2112.

 AVVERTENZA

 VÝSTRAHA
SLK - Tento produkt je určený na inštaláciu na stropy z drevených nosníkov/trámov alebo masívneho betónu. 
Pribalené je technické vybavenie pre inštaláciu na stropy z drevených nosníkov/trámov alebo masívneho betónu. 
Pred montážou overte, či nosný povrch unesie kombinované zaťaženie zariadenia a vybavenia. Skrutky je 
potrebné pevne utiahnuť. Skrutky nedoťahuje príliš silno, inak môže dôjsť k poškodeniu a poruche zariadenia. 
Nikdy neprekračujte maximálnu nosnosť. Na bezpečné zdvíhanie a umiestňovanie zariadení vždy použite 
pomocníka alebo mechanické zdvíhacie zariadenie. Tento produkt je určený len na použitie v interiéri. Pri použití 
tohto produktu v exteriéri by mohlo dôjsť k jeho poruche alebo osobnému poraneniu. Pri práci s držiakom dávajte 
pozor, aby ste si nezovreli prsty. Podporu získate v centre na podporu zákazníkov na čísle 1-800-865-2112.

 UYARI
TUR - Bu ürün ahşap kiriş veya masif beton tavanlara takılmak üzere tasarlanmıştır. Ahşap kirişin ve masif beto-
nun üstüne takılması için gereken aksam mevcuttur. Montaja başlamadan önce taşıyıcı yüzeyin hem takacağınız 
donanımı hem de aksamı birlikte taşıyacağından emin olunuz. Vidalar sağlam bir şekilde sıkıştırılmalıdır. Vidaları 
aşırı sıkmanız durumunda vidalara hasar verebilirsiniz ve ürün arızalanabilir. Azami Yük Kapasitesini asla 
aşmayınız. Ekipmanı güvenli bir şekilde kaldırmak ve yerleştirmek için her zaman başka birinden yardım alınız 
veya mekanik bir kaldırma donanımı kullanınız. Bu ürün yalnızca iç mekânlarda kullanılmak üzere imal edilmiştir. 
Bu ürünün dış mekânda kullanılması ürün arızalarına veya yaralanmalara sebep olabilir. Montaj sırasında 
parmaklarınızı sıkıştırmamaya dikkat ediniz. Destek almak için lütfen 1-800-865-2112 numaralı telefondan 
müşteri hizmetlerini arayınız.
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Symbols
Símbolos
Symboles
Symbole
Symbolen
Simboli
Symboly
Symboly
Símbolos
Semboller
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ADVERTENCIA
ADVERTISSEMENT
ACHTUNG
WAARSCHUWING
AVVERTENZA
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#
Skip to step.
Continúe con el 
paso.
Passez à l’étape.
Weiter mit Schritt.
Ga door naar stap.
Vai al passo.
Přeskočte na krok.
Preskočte na krok.
Saltar para o 
passo.
Su adıma geç.
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Do not overtighten screws.
No apriete de más los tornillos.
Ne pas trop serrer les vis.
Ziehen Sie die Schrauben nicht zu 
fest an.
Draai de schroeven niet te strak aan.
Non stringere troppo le viti.
Šrouby neutahujte příliš silně.
Skrutky neuťahujte príliš silno.
Não apertar demasiado os parafusos.
Vidaları gereğinden fazla sıkmayın.
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1/4"
(6mm)

7/16" 
(11mm)

5/32"
(4mm)

Tools Needed for Assembly.
Herramientas necesarias para el ensamblaje.
Outils nécessaires au montage.
Für den Zusammenbau erforderliche Werkzeuge.
Voor montage benodigd gereedschap.
Attrezzi necessari per l’assemblaggio.
Nástroje potřebné k montáži.
Nástroje potrebné na montáž.
Ferramentas necessárias para a montagem.
Montaj İçin Gerekli Aletler.
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To properly tighten screws: Tighten until screw 
head makes contact, then tighten another 1/2 
turn. Do not overtighten screws.
Apriete adecuado de los tornillos: Apriete hasta 
que la cabeza del tornillo haga contacto y luego 
apriete otra 1/2 vuelta. No apriete de más los 
tornillos.
Pour bien serrer les vis : Serrez jusqu’à ce que 
la tête de la vis entre en contact, puis serrez 
encore d’un 1/2 tour. Ne serrez pas trop les vis.
Korrektes Festziehen der Schrauben: Ziehen 
Sie die Schrauben fest, bis der Schraubenkopf 
Kontakt hat, und dann um eine weitere 1/2 
Umdrehung.  Ziehen Sie die Schrauben nicht 
zu fest an.
Ga als volgt te werk om de schroeven naar 
behoren aan te draaien: Draai de schroef aan 
totdat de kop het oppervlak raakt; maak daarna 
nog een halve slag. Draai de schroeven niet te 
strak aan.
Per stringere correttamente le viti: stringere fi no 
a quando la testa della vite fa contatto, quindi 
stringere di un altro 1/2 giro. Non stringere 
eccessivamente.
Správné utažení šroubů: Utahujte, dokud se 
šroub nedostane do kontaktu, poté utáhněte 
ještě půl otočky. Šrouby neutahujte příliš silně.
Správne utiahnutie skrutiek: Uťahujte, kým sa 
skrutka nedostane do kontaktu, potom utiahnite 
ešte pol otočky. Skrutky neuťahujte príliš silno.
Para apertar correctamente os parafusos: 
aperte até que a cabeça do parafuso 
estabeleça contacto e, em seguida, aperte mais 
1/2 volta. Não aperte demasiado os parafusos.
Vidaları doğru bir şekilde sıkılamak için: Vida 
başı temas edene kadar döndürün, sonra yarım 
tur daha döndürün. Vidaları gereğinden fazla 
sıkılamayın.

+1/2

4

3
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Parts List
Part#Description Qty

A ceiling tray 1 128-2198
B fi ller tray 1 128-2207
C turnbuckle 4 560-9620
D 18 gauge tie wire (not shown) 1 600-2008
E eye bolt 5 580-0006
F concrete anchor 5 580-0005
G 1/4" - 20 x 3/8" skt button 4 520-2015
H 1/4" - 20 nut 4 530-9302
I 4mm allen wrench 1 560-9706
J fl ush mount tube 1 1446-014
K M5 x 10mm penta pin 1 505-9010
L M5 x 1" penta pin driver 1 520-9249

A (1)
ceiling tray

J (1)
fl ush mount tube

C (4)
turnbuckle

B (1)
fi ller tray

Parts (Before beginning, make sure you have all parts shown below).
Piezas (antes de iniciar, asegúrese de tener todas las piezas siguientes).
Pièces (avant de commencer, assurez-vous d’avoir toutes les pièces illustrées ci-dessous).
Teile (Achten Sie vor Beginn der Arbeiten darauf, dass alle unten abgebildeten Teile vorhanden sind).
Onderdelen (hoort u zich ervan te overtuigen dat u alle onderdelen hebt, die hieronder te zien zijn).
Parti (prima di iniziare, accertarsi di disporre tutte le parti sotto indicate).
Díly (předtím, než začnete, připravte si všechny díly zobrazené níže).
Diely (predtým, ako začnete, pripravte si všetky diely zobrazené nižšie).
Peças (antes de iniciar, certifi que-se de que tem todas as peças apresentadas em baixo).
Parçalar (Başlamadan önce, aşağıda gösterilen bütün parçaların elinizde olduğundan emin olun).
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I (1)
4mm allen wrench

L (1)
M5 x 1"

penta pin driver

G (4)
1/4" - 20 x 3/8"

H (4)
1/4" - 20 nut

K (1)
M5 x 10mm

E (5)
eye bolt

F (5)
concrete anchor
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x5

1b
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IL

J

A

A

K

Tighten.
Apretar.
Serrer.
Anziehen.
Aandraaien.
Stringere.
Utáhněte.
Utiahnite.
Apertar.
Sıkmak.
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UL listed Peerless model AEC, EXT series sold 
separately; (800)865-2112.
Serie modelo AEC, EXT de Peerless clasifi cado 
por UL vendido por separado; (800)865-2112.
Les gammes du modèle AEC, EXT Peerless 
homologué UL sont vendues séparément; 
(800)865-2112.
UL-gelistete Peerless-Modellserien AEC, EXT 
werden separat verkauft; (800)865-2112. 
Peerless model met UL-vermelding uit de AEC, 
EXT serie apart aan te schaffen; 
(800)865-2112. 
Il modello Peerless serie AEC, EXT omologato 
UL è venduto a parte (800)865-2112.
Model Peerless řada AEC, EXT s certifi kací UL 
je prodáván zvlášť. (800)865-2112. 
Jedinečný modelový rad AEC, EXT predávaný 
osobitne, uvedený v zozname spoločnosti UL. 
(800)865-2112. 
Série modelo AEC, EXT Peerless listada UL, 
vendida separadamente; (800)865-2112.
UL listelenmiş Peerless model AEC, EXT serisi 
ayrı satılır; (800)865-2112.
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2

1.5"
(38mm)

24" x 24"
(610 x 610mm)

48" x 24"
(1220 x 610mm)

Ceiling runners not included.
Canales guía para techos no incluidos.
Les coulisseaux pour plafond ne sont pas inclus.
Deckenschienen nicht im Lieferumfang enthalten.
Plafondrails niet meegeleverd.
Le guide per soffi tto non sono incluse.
Stropní pojezdy nejsou součástí dodávky.
Stropné vodiace prvky nie sú súčasťou balenia.
Corredores do teto não incluídos.
Tavan taşıyıcıları dahil değildir.
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3
A

B

4

H (4)G (4)

A
B

7/16" 
(11mm)

I
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5

C (4)

Note orientation.
Fíjese en la orientación.
Observez l’orientation.
Beachten Sie die Ausrichtung.
Let op de oriëntatie.
Notare l’orientamento.
Povšimněte si orientace.
Dávajte pozor na orientáciu.
Note a orientação.
Yönüne dikkat edin.
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6-1

x x

D

x x

If space between the true ceiling and suspended ceiling is more than 36" (914 mm), additional wire (12 gauge 
annealed, steel, black) will be needed. Longer safety cable (I) may also be needed.
Si el espacio entre el techo y el techo falso es más de 36" (914 mm), necesitará más cable (recocido, de 
acero, negro, de 12 ga). Es posible que necesite un cable de seguridad (I) más largo.
Si l’espace entre le vrai plafond et le plafond suspendu est supérieur à 36 po (914 mm), un câble additionnel 
sera requis (calibre 12, recuit, acier, noir). Un câble de sûreté plus long (I) peut aussi être requis.
Wenn der Abstand zwischen der tatsächlichen und der abgehängten Decke mehr als 914 mm beträgt, wird 
zusätzlicher Draht (12 Gauge/2,6 mm, geglüht, Stahl, schwarz) benötigt. Ein längeres Sicherheitskabel (I) 
wird möglicherweise ebenfalls benötigt.
Als de ruimte tussen het werkelijke plafond en het verlaagde plafond meer is dan 914 mm, hebt u meer draad 
nodig (maat 12, gegloeid, staal, zwart). Mogelijk is er ook een langer veiligheidssnoer (I) nodig.
Se lo spazio fra il soffi tto reale e quello sospeso è maggiore di 914 mm, è necessario usare fi lo ulteriore 
(calibro 12, temprato, in acciaio, nero). Inoltre può essere necessario usare un cavo di sicurezza più lungo (I).
Je-li prostor mezi skutečným stropem a zavěšeným podhledem větší než 36" (914 mm), je potřebný další drát 
(gauge 12, žíhaný, ocelový, černý). Rovněž může být potřebné delší pojistné lanko (I).
Ak je priestor medzi skutočným stropom a zaveseným stropom väčší než 36" (914 mm), bude sa vyžadovať 
prídavný drôt (kalibrovaná žíhaná oceľ 12, čierna). Môže sa tiež vyžadovať dlhší bezpečnostný kábel (I).
Se o espaço entre o tecto verdadeiro e o tecto falso for superior a 36" (914 mm), será necessário fi o adicional 
(de calibre 12 recozido, de aço, preto). Um cabo de segurança mais longo (I) também poderá ser necessário.
Asıl tavanla asma tavan arasındaki mesafe 914 mm’den (36 inç) fazlaysa, ilave tel (2 mm tavlı, çelik, siyah) 
gerekir. Daha uzun bir güvenlik kablosu (I) da gerekebilir.
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7a

ESP - Cuando vaya a instalar soportes de techo de Peerless en viguetas / vigas de madera recubiertas con 
yeso-cartón (gypsum board) verifi que que todos las viguetas / vigas tengan un tamaño mínimo de 2" x 4". No 
instale en yeso-cartón (gypsum board) de más de 5/8" de grosor.

 ADVERTENCIA

NEL - Als de Peerless-plafondbevestiging op een plafond bestaand uit houten balken/dwarsbalken en gipsplaat 
wordt geïnstalleerd, horen deze balken/dwarsbalken een afmeting van ten minste 5 x 10 cm te hebben. De pla-
fondbevestiging mag niet worden geïnstalleerd op gipsplaat met een dikte van meer dan 15,88 mm.

 WAARSCHUWING

FRN - Lors de l’installation de supports de plafond Peerless sur des solives ou montants en bois recouverts de 
plaque de plâtre (cloison sèche), assurez-vous que ceux-ci ont une taille nominale d'au moins 2 po x 4 po (5 cm 
x 10 cm). Ne pas installer sur une plaque de plâtre dont l'épaisseur est supérieure à 5/8 po (16 mm).

 ADVERTISSEMENT

DEU - Bei der Anbringung von Peerless-Deckenhaltern an Holzträgern oder -balken mit Gipsplattenverkleidung 
(Trockenwand) muss darauf geachtet werden, dass die Träger bzw. Balken über eine Nenngröße von mindestens 
51 x 102 mm (2 x 4 Zoll) verfügen. Das Produkt darf nicht an einer Gipsplatte mit einer Dicke von mehr als 15,9 
mm (5/8 Zoll) angebracht werden.

 ACHTUNG

 WARNING
ENG - When installing Peerless ceiling mounts on a wood joist/beam covered with gypsum board (drywall), verify 
that the joists or beams are a minimum of 2" x 4" nominal size. Do not install over gypsum board thicker than 5/8".

7

7b7a

Wood joist/beam
Vigueta de madera
Solive de bois
Holzbalken
Houten dwarsbalk
Travetto di legno
Dřevěný nosník
Drevený nosník
Trave de madeira
Ahşap kiriş
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Concrete Ceiling
Techo de concreto
Plafond en béton
Betondecke
Plafond van beton
Soffi tto in calcestruzzo
Betonový strop
Betónový strop
Teto em betão
Beton tavan
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ITL - In sede d’installazione dei sostegni Peerless su travi/traverse di legno ricoperte con muro a secco (car-
tongesso), verifi care che le travi o le traverse abbiano una dimensione nominale minima di 5 cm x 10 cm. Non 
installare su cartongesso spesso più di 1,60 cm.

 AVVERTENZA

ČEŠ - Při instalaci stropních držáků Peerless na dřevěný nosník/trám pokrytý sádrokartonovou deskou (sá-
drokartónem) zkontrolujte, zda nosníky nebo trámy mají minimální jmenovitý rozměr 5 x 10 cm. Nemontujte na 
sádrokartonovou desku hrubší než 1,6 cm.

 VÝSTRAHA

SLK - Pri montáži stropných držiakov Peerless na drevený nosník alebo trám pokrytý sadrovou doskou (sa-
drokartónom) skontrolujte, či nosníky alebo trámy majú minimálny menovitý rozmer 5 x 10 cm. Nemontujte na 
sadrokartón hrubší ako 1,6 cm.

 VÝSTRAHA
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7a-1 Use stud fi nder to locate and 
mark stud center lines.
Marque las líneas centrales 
del montante.
Marquez la ligne médiane du 
montant.
Markieren Sie die 
Ständer-Mittellinien.
Markeer het midden van de 
balken.
Contrassegna le linee 
centrali dei montanti.
Vyznačte střední linii stěny.
Vyznačte stredné čiary steny.
Marque as linhas centrais da 
escora.
Direk merkez hatlarını 
işaretleyin.

ENG

ESP

FRN

DEU

NEL

ITL

ČEŠ
SLK
POR

TÜR

TÜR - Peerless tavan kaidelerini alçı panelle (alçıpan) kaplı ahşap bir kirişe monte ederken söz konusu kirişin 
nominal ebadının en azından 2" x 4" olmasına dikkat ediniz. 5/8" den daha kalın alçı panellerin üzerine monte 
etmeyiniz.

 UYARI

 AVISO
POR - Ao instalar suportes para teto Peerless numa trave ou viga de madeira cobertas com painéis de gesso, 
verifi que se as traves ou vigas têm um tamanho nominal mínimo de 50,8 mm x 101,6 mm. Não instale em pai-
néis de gesso com mais de 170 mm.
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D

15°
15°

A

7a-2
Mark mounting holes on stud center lines. Tie wires 
should angle at 15° when taut.
Marque los orifi cios de montaje en las líneas 
centrales del montante. Los cables de seguridad 
deben tener una angulación de 15° cuando estén 
tensados.
Marquez les trous de fi xation le long de la ligne 
médiane du montant. Les fi ls d’attache devraient 
avoir un angle de 15° lorsque tendus.
Markieren Sie die Montagelöcher auf den Ständer-
Mittellinien. Bindedrähte sollten 15° Winkel 
aufweisen, wenn sie straff sind.
Markeer montagegaten op het midden van de 
balken. De bevestigingsdraden moeten een hoek 
van 15° maken wanneer ze zijn aangetrokken.
Contrassegna i fori di montaggio sulle linee centrali 
dei montanti. Quando sono tesi, i fi li di allacciamento 
devono essere ad un angolo di 15°.
Na střední linii stěny vyznačte montážní otvory. 
Vazné dráty mají být při napnutí v úhlu 15°.
Na stredné čiary steny vyznačte montážne otvory. 
Upevňovacie káble by mali byť v napnutom stave 
pod uhlom 15°.
Marque os furos de montagem nas linhas centrais 
da escora. Fios de amarra devem ter ângulo de 15° 
quando esticados.
Direk merkez hatları üzerinde montaj deliklerini 
işaretleyin. Teller gergin halde 15° açıda olmalıdır.

ENG

ESP

FRN

DEU

NEL

ITL

ČEŠ

SLK

POR

TÜR
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7a-3

Drill mounting holes into supporting surface 
(2" (51mm) minimum depth required).
Taladre los agujeros de montaje en la superfi cie 
de apoyo; se requiere una profundidad mínima de 
2" (51mm).
Percez les trous de fi xation dans la surface 
de support, une profondeur minimale de 
2 po (51mm) est requise.
Bohren Sie Montagelöcher in die Montagefl äche; 
Mindesttiefe von 51mm (2 Zoll) erforderlich.
Boor montagegaten in het ondersteunende 
oppervlak met een diepte van ten minste 51mm.
Trapanare I fori di sostegno nella superfi cie di sup-
porto; profondità minima richiesta 51mm (2").
Vyvrtejte montážní otvory do nosné plochy, 
minimální požadovaná hloubka je 51mm (2").
Navŕtajte montážne otvory do nosnej plochy, 
minimálna vyžadovaná hĺbka je 51mm (2").
Perfure os furos de montagem na superfície de 
apoio, 51mm de profundidade mínima necessária.
Montaj deliklerini destekleyici yüzeye delin, 
51mm (2 inç) minimum derinlik gereklidir.

ENG

ESP

FRN

DEU

NEL

ITL

ČEŠ

SLK

POR

TÜR

Mounting hole must center 
on stud.
El orifi cio debe quedar 
centrado en el montante.
Le trou doit être centré sur le 
montant.
Das Loch muss am Ständer 
zentriert sein.
Boorgat moet midden op de 
balk liggen.
Il foro trapanato deve 
centrarsi sul montante.
Vyvrtaný otvor musí být v 
středě stěny.
Vyvŕtaný otvor musí byť v 
strede steny.
O furo tem de ser perfurado 
no centro da escora.
Açılan delik direğin tam 
merkezinde olmalıdır.

ENG

ESP

FRN

DEU

NEL

ITL

ČEŠ

SLK

POR

TÜR

 

2" 
(51mm)

5/32"
(4mm)

5/32"
(4mm)
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7a-5

7a-4

E (4)

x6D

8

SLK
POR
TÜR

Insert fl ush to mounting surface.
Inserte a ras con la superfi cie de montaje.
Insérez au ras de la surface de fi xation.
Bündig mit der Montagefl äche abschließend 
einsetzen.
Plaats zodanig dat hij niet buiten het 
montagevlak uitsteekt.
Inserire a livello sulla superfi cie di montaggio.
Zasuňte nadoraz do nosné plochy.
Úplne zasuňte do montážneho povrchu.
Insira o nível à superfície de montagem.
Montaj yüzeyine sıfır olacak şekilde yerleştirin.

ENG
ESP
FRN
DEU

NEL

ITL
ČEŠ

E
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7b

ENG - When installing Peerless ceiling mounts on a concrete ceiling, the ceiling must be at least 8" thick with a 
minimum compressive strength of 2000 psi. Never attach concrete expansion anchors to concrete covered with 
plaster, drywall, or other fi nishing material.

 WARNING

FRN - Lors de l’installation de supports de plafond Peerless sur un plafond en béton, celui-ci doit avoir au moins 
8 po (20 cm) d'épaisseur et une résistance à la compression d'au moins 2 000 psi. Ne fi xez jamais des chevilles 
à expansion pour béton à du béton recouvert d’une couche de plâtre, d’une cloison sèche ou de tout autre 
matériau de fi nition.

 ADVERTISSEMENT

ESP - Cuando vaya a instalar soportes de techo de Peerless en techos de concreto, los techos tienen que 
tener, por lo menos, 8" de grosor con una resistencia a la compresión de 2000 psi como mínimo. Nunca fi je los 
anclajes de expansión para concreto a superfi cies de concreto recubiertas con yeso, yeso-cartón u otro material 
de acabado.

 ADVERTENCIA

DEU - Werden Peerless-Deckenhalter an einer Betondecke angebracht, so muss deren Dicke mindestens 203 
mm (8 Zoll) und ihre Druckfestigkeit mindestens 13,8 N/mm2 (2000 psi) betragen. Betonspreizdübel dürfen 
auf keinen Fall an Beton befestigt werden, der mit Verputz, Trockenwand- oder anderem Deckschichtmaterial 
bedeckt ist.

 ACHTUNG

 WAARSCHUWING
NEL - Als de Peerless-plafondbevestiging op een betonnen plafond wordt geïnstalleerd, moet dit plafond een 
dikte van ten minste 20 cm hebben en een druksterkte van ten minste 2000 psi. Gebruik nooit expansie-ankers 
voor beton bij installatie op een betonnen plafond bedekt met gips, gipsplaat of ander afwerkingsmateriaal.

TÜR - Peerless tavan kaidelerini beton duvara monte ettiğinizde, tavan en azından 2000 psi asgari basınç 
dayanımına sahip olmalı ve kalınlığı da en azından 8" olmalıdır. Beton dübelleri hiç bir zaman alçı, alçıpan veya 
başka bir bitirme materyali ile kaplı betona takmayınız.

 UYARI

SLK - Pri montáži stropných držiakov Peerless na betónový strop musí mať tento strop hrúbku minimálne 20 cm 
s minimálnou tlakovou pevnosťou 2000 psi. Expanzné kotvy do betónu nikdy nenasadzujte do betónu pokrytého 
omietkou, sadrokartónom či iným fi nalizačným materiálom.

 VÝSTRAHA

ITL - In sede d’installazione dei sostegni Peerless su un soffi tto in calcestruzzo solido, il soffi tto deve avere 
uno spessore minimo di 20 cm, con una resistenza alla compressione di almeno 2000 psi (140 kg/cm2).  Non 
attaccare mai ancoranti a espansione per calcestruzzo su calcestruzzo ricoperto con intonaco, cartongesso o 
altro materiale di fi nitura.

 AVVERTENZA

ČEŠ - Při instalaci stropních držáků Peerless na betonový strop musí být tento trop hrubý minimálně 20 cm s 
minimální pevností v tlaku 2000 psi. Expanzní kotvy do betonu nikdy nepřipojujte do betonu pokrytého omítkou, 
sádrokartonem nebo jiným dokončovacím materiálem.

 VÝSTRAHA

 AVISO
POR - Ao instalar os suportes para o teto Peerless em tetos de betão, o teto deve ter, no mínimo, 203 mm de 
espessura e uma força de compressão mínima de 2000 psi. Nunca instale âncoras de expansão para betão em 
superfícies cobertas com estuque, gesso ou outros materiais de acabamento.
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15°
15°

A

D

7b-1
Mark mounting holes on stud center lines. Tie wires 
should angle at 15° when taut.
Marque los orifi cios de montaje en las líneas 
centrales del montante. Los cables de seguridad 
deben tener una angulación de 15° cuando estén 
tensados.
Marquez les trous de fi xation le long de la ligne 
médiane du montant. Les fi ls d’attache devraient 
avoir un angle de 15° lorsque tendus.
Markieren Sie die Montagelöcher auf den Ständer-
Mittellinien. Bindedrähte sollten 15° Winkel 
aufweisen, wenn sie straff sind.
Markeer montagegaten op het midden van de 
balken. De bevestigingsdraden moeten een hoek 
van 15° maken wanneer ze zijn aangetrokken.
Contrassegna i fori di montaggio sulle linee centrali 
dei montanti. Quando sono tesi, i fi li di allacciamento 
devono essere ad un angolo di 15°.
Na střední linii stěny vyznačte montážní otvory. 
Vazné dráty mají být při napnutí v úhlu 15°.
Na stredné čiary steny vyznačte montážne otvory. 
Upevňovacie káble by mali byť v napnutom stave 
pod uhlom 15°.
Marque os furos de montagem nas linhas centrais 
da escora. Fios de amarra devem ter ângulo de 15° 
quando esticados.
Direk merkez hatları üzerinde montaj deliklerini 
işaretleyin. Teller gergin halde 15° açıda olmalıdır.

ENG

ESP

FRN

DEU

NEL

ITL

ČEŠ

SLK

POR

TÜR
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7b-2

1/4"
(6mm)

Drill mounting holes into supporting surface (1.5" (38mm) 
minimum depth required).
Taladre los agujeros de montaje en la superfi cie de apoyo; se 
requiere una profundidad mínima de 1.5" (38mm).
Percez les trous de fi xation dans la surface de support, une 
profondeur minimale de 1,5 po (38mm) est requise.
Bohren Sie Montagelöcher in die Montagefl äche; Mindesttiefe 
von 38mm (1,5 Zoll) erforderlich.
Boor montagegaten in het ondersteunende oppervlak met een 
diepte van ten minste 38mm.
Trapanare I fori di sostegno nella superfi cie di supporto; 
profondità minima richiesta 38mm (1.5").
Vyvrtejte montážní otvory do nosné plochy, minimální 
požadovaná hloubka je 38mm (1.5").
Navŕtajte montážne otvory do nosnej plochy, minimálna 
vyžadovaná hĺbka je 38mm (1.5").
Perfure os furos de montagem na superfície de apoio, 38mm 
de profundidade mínima necessária.
Montaj deliklerini destekleyici yüzeye delin, 38mm (1.5 inç) 
minimum derinlik gereklidir.

ENG

ESP

FRN

DEU

NEL

ITL

ČEŠ

SLK

POR

TÜR

 

1.5" 
(38mm)

1/4"
(6mm)
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7b-4

F (4)

x6
D

7b-3

F
Insert fl ush to mounting surface.
Inserte a ras con la superfi cie de montaje.
Insérez au ras de la surface de fi xation.
Bündig mit der Montagefl äche abschließend 
einsetzen.
Plaats zodanig dat hij niet buiten het 
montagevlak uitsteekt.
Inserire a livello sulla superfi cie di montaggio.
Zasuňte nadoraz do nosné plochy.
Úplne zasuňte do montážneho povrchu.
Insira o nível à superfície de montagem.
Montaj yüzeyine sıfır olacak şekilde yerleştirin.

ENG
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FRN
DEU

NEL

ITL
ČEŠ
SLK
POR
TÜR
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8
Tighten.
Apretar.
Serrer.
Anziehen.
Aandraaien.
Stringere.
Utáhněte.
Utiahnite.
Apertar.
Sıkmak.

ENG
ESP
FRN
DEU
NEL
ITL
ČEŠ
SLK
POR
TÜR

G (4)

Load must be carried by tie wires, not ceiling 
runners.
Los cables de seguridad, no las guías para techos, 
deben sostener la carga.
La charge doit être soutenue par les fi ls d’attache 
et non par les profi lés de plafond.
Die Last muss von den Zugdrähten getragen 
werden, nicht von den Deckenlaufschienen.
De belasting moet gedragen worden door de 
binddraden, niet door de plafondstrips.
Il carico deve essere portato dai fi li di ancoraggio, 
non dalle guide di scorrimento del soffi tto.
Zatížení musí spočívat na vazných drátech, ne na 
stropních pojezdech.
Záťaž musia niesť viazacie drôty, nie stropné lišty.
A carga deve ser transportada por fi os de 
amarração, e não por corredores de tecto.
Yükü tavan taşıyıcıları değil, bağ teli taşımalıdır.

ENG

ESP

FRN

DEU

NEL

ITL

ČEŠ

SLK
POR

TÜR
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9
Cable management
Manejo de cables
Gestion des câbles
Kabelführung
Kabelbeheer
Gestione dei cavi
Vedení kabelů
Vedenie káblov
Gestão de cabos
Kablo yönetimi

ENG
ESP
FRN
DEU
NEL
ITL
ČEŠ
SLK
POR
TÜR
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Peerless Industries, Inc. (Peerless) les garantiza a los usuarios fi nales originales de los productos Peerless® que los productos Peerless® 
estarán libres de defectos de materiales o de manufactura, en condiciones de uso normal, durante un periodo de cinco (5) años a partir de 
la fecha en la que el usuario fi nal original compre cualquier producto (pero, en ningún caso, durante un periodo mayor de 6 años después 
de la fecha de manufactura del producto).  Queda a la discreción de Peerless, reparar, reemplazar o rembolsar el precio de compra de 
cualquier producto que no cumpla esta garantía.
La duración de toda garantía implícita de comerciabilidad o de idoneidad para un propósito en particular no sobrepasará en caso 
alguno el periodo de vigencia de la garantía explícita correspondiente indica en lo anterior.  Algunos Estados no permiten que 
se establezcan limitaciones en relación con el periodo de duración de una garantía implícita, de manera que es posible que la 
limitación expuesta en lo anterior no sea pertinente a usted.
Esta garantía no cubre daños causados por (a) trabajos de mantenimiento o de reparación hechos por el cliente o alguna persona que 
no esté autorizada por Peerless para realizar dichos trabajos de mantenimiento o de reparación, (b) no empacar el producto como es 
debido si lo devuelve, (c) hacer una instalación incorrecta o no seguir las instrucciones o las advertencias de Peerless al instalar, utilizar 
o guardar el producto o (d) el mal uso o los accidentes, en tránsito o en otras circunstancias, incluidos los casos relacionados con las 
acciones de terceros o una fuerza mayor.
Peerless no tendrá responsabilidad en ningún caso de daños y perjuicios incidentales o indirectos o de daños y perjuicios que 
surjan por el robo de cualquier producto, ya sea que el mismo esté o no esté asegurado con un dispositivo de seguridad que 
se haya incluido con el producto de Peerless®.  Algunos Estados no permiten que se excluyan o se establezcan limitaciones en 
relación con los daños y perjuicios incidentales o indirectos, de manera que es posible que la limitación o la exclusión expuesta 
en lo anterior no sea pertinente a usted.
Esta garantía remplaza toda otra garantía, expresa o implícita, y es el único recurso en lo que respecta a los defectos del producto.  
Ningún concesionario, distribuidor, instalador ni ninguna otra persona está autorizada a modifi car o extender esta Garantía Limitada ni a 
imponer obligación alguna a Peerless en relación con la venta de cualquier producto de Peerless®.
Esta garantía concede derechos específi cos creados por ley y es posible que usted, además, tenga otros derechos que varían de acuerdo 
con el Estado donde se encuentre.

GARANTÍA LIMITADA DE CINCO AÑOS

Peerless Industries, Inc. (« Peerless ») garantit aux utilisateurs fi naux d’origine des produits PeerlessMD que lesdits produits ne 
présenteront aucun défaut de matériau ou de main-d’œuvre, dans la mesure où ils sont utilisés normalement, pendant une période de 
cinq ans à compter de la date d’achat par l’utilisateur fi nal d’origine (mais en aucun cas plus de six ans après la date de fabrication du 
produit).  Peerless, à sa discrétion, réparera ou remplacera tout produit non conforme aux termes de cette garantie, ou en remboursera 
le prix d’achat.
La durée de toute garantie  implicite de qualité commerciale ou d'application à un usage particulier n'excédera en aucun cas la 
durée de la garantie applicable expressément stipulée plus haut.  Certains états ou provinces n’autorisent pas la limitation de la 
durée d’une garantie implicite, et la limitation ci-dessus peut donc ne pas vous être applicable.
Cette garantie ne couvre pas les dommages causés par (a) un entretien ou des réparations effectués par l'acheteur ou une personne non 
autorisée par Peerless à effectuer un tel entretien ou de telles réparations, (b) un emballage inadéquat lors de l’expédition d’un produit 
retourné, (c) une installation incorrecte ou le non-respect des instructions ou mises en garde de Peerless lors de l'installation, l'utilisation ou 
le rangement du produit, ou (d) une mauvaise utilisation ou un accident survenu lors d’un transport ou autrement, y compris l'intervention 
de tiers et les cas de force majeure.
Peerless ne peut en aucun cas être tenu responsable de quelque dommage accessoire ou indirect que ce soit ni de dommages 
résultant du vol d’un quelconque produit, que celui-ci ait été ou non protégé par un dispositif de sécurité intégré à un produit 
PeerlessMD.  Certains états ou provinces n’autorisent pas l'exclusion ou la restriction des dommages accessoires ou indirects, 
et il est possible que les restrictions ou exclusions ci-dessus ne s'appliquent pas à votre cas.
Les dispositions de cette garantie remplacent toute autre garantie expresse ou implicite et constituent le seul recours possible en cas de 
défectuosité d’un produit.  Aucun marchand, distributeur, installateur ou autre personne n’est autorisé à modifi er ou étendre la portée de 
cette garantie limitée, ni à imposer quelque obligation ce que soit à Peerless en ce qui concerne la vente de tout produit PeerlessMD.
Cette garantie offre des droits juridiques particuliers auxquels peuvent s’ajouter d’autres droits, susceptibles de varier d’une province ou 
d’un état à l’autre.

GARANTIE LIMITÉE DE CINQ ANS

Peerless Industries, Inc. (“Peerless”) warrants to original end-users of Peerless® products will be free from defects in material and 
workmanship, under normal use, for a period of fi ve years from the date of purchase by the original end-user (but in no case longer than 
six years after the date of the product's manufacture).  At its option, Peerless will repair or replace, or refund the purchase price of, any 
product which fails to conform with this warranty.
In no event shall the duration of any implied warranty of merchantability or fi tness for a particular purpose be longer than the 
period of the applicable express warranty set forth above.  Some states do not allow limitations on how long a implied warranty lasts, 
so the above limitation may not apply to you.
This warranty does not cover damage caused by (a) service or repairs by the customer or a person who is not authorized for such service 
or repairs by Peerless, (b) the failure to utilize proper packing when returning the product, (c) incorrect installation or the failure to follow 
Peerless' instructions or warnings when installing, using or storing the product, or (d) misuse or accident, in transit or otherwise, including 
in cases of third party actions and force majeure.
In no event shall Peerless be liable for incidental or consequential damages or damages arising from the theft of any product, 
whether or not secured by a security device which may be included with the Peerless® product. Some states do not allow the 
exclusion or limitation of incidental or consequential damages, so the above limitation or exclusion may not apply to you.
This warranty is in lieu of all other warranties, expressed or implied, and is the sole remedy with respect to product defects. No dealer, 
distributor, installer or other person is authorized to modify or extend this Limited Warranty or impose any obligation on Peerless in 
connection with the sale of any Peerless® product.
This warranty gives specifi c legal rights, and you may also have other rights which vary from state to state.

LIMITED FIVE-YEAR WARRANTY



26 2017-05-22    #:128-9186-2    (2017-10-09)

Peerless Industries, Inc. ('Peerless') biedt de oorspronkelijke eindgebruiker van Peerless®-producten de garantie dat deze producten 
bij normaal gebruik vrij zijn van defecten in materiaal en fabricage gedurende een periode van vijf jaar vanaf de aankoopdatum door de 
oorspronkelijke eindgebruiker (maar in geen enkel geval langer dan zes jaar na de fabricagedatum). Peerless zal, naar eigen goeddunken, 
alle producten die niet aan deze garantie voldoen repareren of vervangen, dan wel de aankoopprijs ervan terugbetalen.
Onder geen enkele omstandigheid is de duur van enigerlei impliciete garantie van verkoopbaarheid of geschiktheid voor een 
bepaald doel langer dan de duur van de hierboven uiteengezette expliciete garantie. In sommige rechtsgebieden zijn beperkingen 
op de duur van een impliciete garantie niet toegestaan; de bovengenoemde beperking is dus mogelijk niet op u van toepassing.
Deze garantie is niet van toepassing op schade die wordt veroorzaakt door (a) service of reparaties die zijn verricht door de klant of 
door een andere persoon die niet door Peerless gemachtigd is om dergelijke service of reparaties te verrichten, (b) het onjuist en/of 
onvoldoende verpakken van het product wanneer het wordt geretourneerd, (c) de onjuiste installatie of het niet navolgen van de door 
Peerless verschafte aanwijzingen of waarschuwingen tijdens de installatie, het gebruik of de opslag van het product of (d) verkeerd gebruik 
of ongelukken, tijdens het transport of anderszins, met inbegrip van handelingen door derden en gevallen van force majeure.
Onder geen enkel beding kan Peerless aansprakelijk worden gesteld voor incidentele schade of gevolgschade of schade ten 
gevolge van de diefstal van enigerlei product, ongeacht of dit uitgerust is met een beveiligingsvoorziening, die mogelijk bij 
het Peerless®-product wordt geleverd. In sommige rechtsgebieden is de uitsluiting of beperking van incidentele schade of 
gevolgschade niet toegestaan; de bovengenoemde beperking of uitsluiting is mogelijk dus niet op u van toepassing.
Deze garantie vervangt alle andere garanties, expliciet of impliciet, en is het enige verhaal in geval van defecten aan het product. Geen 
enkele dealer, distributeur, installateur of andere persoon is gemachtigd om deze beperkte garantie aan te passen of te verlengen of om 
aan Peerless enigerlei verplichting op te leggen in verband met de verkoop van enigerlei Peerless®-product.
Deze garantie geeft u specifi eke wettelijke rechten en u kunt mogelijk ook andere rechten hebben, die van land tot land en van staat tot 
staat kunnen verschillen.

BEPERKTE GARANTIE VAN 5 JAAR

Peerless Industries, Inc. (“Peerless”) garantisce agli utenti fi nali originali di prodotti Peerless® che detti prodotti saranno privi di difetti nei 
materiali e nella lavorazione, in condizioni d'uso normali, per un periodo di cinque anni dalla data d'acquisto da parte dell'utente fi nale 
originale (in ogni caso, non oltre sei anni dalla data di produzione del prodotto).  A sua discrezione, Peerless sostituirà o riparerà, o 
restituirà il prezzo pagato, il prodotto non conforme a questa garanzia.
In nessun caso la durata di garanzie implicite di commerciabilità o idoneità ad uno scopo particolare non sarà più lunga del 
periodo dell’applicabile garanzia espresso, come sopra indicato.  Alcuni stati non consentono limitazioni alla durata delle 
garanzie implicite; pertanto, la suddetta limitazione potrebbe non riguardare tutti gli utenti.
Questa garanzia non copre danni causati da (a) manutenzione o riparazione eseguita dal cliente o da persona non autorizzata dalla 
Peerless ad eseguire interventi di manutenzione o riparazione, (b) non utilizzo dell‘imballaggio corretto in occasione di restituzione del 
prodotto, (c) installazione scorretta o inosservanza delle istruzioni o delle avvertenze fornite dalla Peerless in sede di installazione, uso o 
conservazione del prodotto, oppure (d) uso improprio o incidente, in transito o in altra circostanza, compresi i casi di azioni compiute da 
terzi e causa di forza maggiore.
In nessun caso Peerless sarà responsabile di danni incidentali o consequenziali, o danni derivanti dal furto di un prodotto, anche 
se il prodotto sia o no protetto da un dispositivo di sicurezza eventualmente fornito con il prodotto Peerless®.  Alcuni stati non 
consentono l’esclusione o la limitazione di danni incidentali o consequenziali; pertanto, la suddetta limitazione o esclusione 
potrebbe non riguardare tutti gli utenti.
Questa garanzia sostituisce ogni altra garanzia, espresso o implicita, ed è l’unico rimedio per i difetti di un prodotto.  Nessun rivenditore, 
distributore, installatore o altra persona è autorizzata a modifi care o estendere questa Garanzia Limitata, o imporre altre responsabilità alla 
Peerless in relazione alla vendita di un prodotto Peerless®.
Questa garanzia conferisce diritti di legge specifi ci; l’utente può avere altri diritti diversi da stato a stato.

GARANZIA QUINQUENNALE LIMITATA

Peerless Industries, Inc. („Peerless”) übernimmt gegenüber den ursprünglichen Endnutzern von Peerless®-Produkten die Gewährleistung, 
dass diese unter normalen Einsatzbedingungen für fünf Jahre ab Datum des Kaufs durch den ursprünglichen Endnutzer (aber in keinem 
Fall länger als sechs Jahre nach Herstellungsdatum des Produkts) frei von Material- und Verarbeitungsfehlern sind.   Peerless repariert 
oder ersetzt nach eigenem Ermessen ein Produkt, das dieser Garantie nicht entspricht, oder erstattet den Kaufpreis dafür.
In keinem Fall überschreitet die Dauer einer stillschweigenden Garantie der handelsüblichen Qualität oder Eignung für einen 
bestimmten Zweck den Zeitraum der zutreffenden oben angegebenen ausdrücklichen Garantie.  Manche Staaten lassen 
Begrenzungen der Dauer für stillschweigende Garantien nicht zu; die obige Begrenzung trifft also eventuell nicht auf Sie zu.
Diese Garantie gilt nicht bei Schäden, die aufgrund folgender Ursachen entstanden: (a) Wartung oder Reparatur durch den Kunden 
oder einer Person, die nicht von Peerless für die Durchführung solcher Wartungs- oder Reparaturarbeiten autorisiert wurde, (b) 
Nichtverwendung von geeigneter Verpackung bei der Rücksendung des Produkts, (c) falsche Installation oder Nichtbefolgung bzw. 
Nichtbeachtung von Peerless-Anweisungen oder -Warnhinweisen bei der Installation, Verwendung oder Lagerung des Produkts oder (d) 
Missbrauch oder Unfall, während des Transports oder anderweitig, einschließlich Handlungen Dritter und höherer Gewalt.
Auf keinen Fall haftet Peerless für Neben- oder Folgeschäden oder für Schäden, die aus dem Diebstahl eines Produkts entstehen, 
unabhängig davon, ob das Peerless®-Produkt durch eine mitgelieferte Sicherheitsvorrichtung gesichert war oder nicht.  Manche 
Staaten lassen den Ausschluss oder die Beschränkung von Neben- oder Folgeschäden nicht zu; die obige Begrenzung trifft also 
eventuell nicht auf Sie zu.
Diese Garantie gilt anstelle von allen anderen ausdrücklichen oder stillschweigenden Garantien und ist das alleinige Rechtsmittel bei 
Produktdefekten.  Kein Vertriebs- oder sonstiger Händler und keine mit der Installation beauftragte oder sonstige Person ist befugt, diese 
beschränkte Garantie zu ändern oder zu verlängern oder Peerless irgendwelche Verpfl ichtungen in Zusammenhang mit dem Verkauf 
eines Peerless®-Produkts aufzuerlegen.
Diese Garantie verleiht Ihnen bestimmte gesetzliche Rechte, und Sie verfügen u. U. über weitere Rechte, die sich von Staat zu Staat 
unterscheiden können.

BESCHRÄNKTEN FÜNFJÄHRIGEN GARANTIE
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Spoločnosť Peerless Industries, Inc. („Peerless“) zaručuje pôvodným koncovým užívateľom produktov Peerless®, že tieto produkty budú 
bez závad na materiáli a vypracovaní za podmienok bežného užívania po dobu päť rokov od odo dňa zakúpenia pôvodným koncovým 
užívateľom (ale v žiadnom prípade nie dlhšie ako šesť rokov odo dňa výroby produktu). Spoločnosť Peerless podľa vlastného uváženia 
produkt opraví alebo vymení, prípadne preplatí hodnotu akéhokoľvek zakúpeného produktu, ktorý nebude v súlade s touto zárukou.
V žiadnom prípade nebude trvanie akejkoľvek implicitnej záruky predajnosti alebo vhodnosti pre určitý účel dlhšie ako doba 
platnej explicitnej záruky, ktorá je uvedená vyššie. Niektoré štáty neumožňujú obmedzenie trvania implicitnej záruky, takže 
vyššie uvedené obmedzenie sa na vás nemusí vzťahovať.
Tato záruka nepokrýva škody spôsobené (a) následkom servisu alebo opráv vykonanými zákazníkom alebo osobou, ktorá nemá 
oprávnenie na takýto servis nebo opravy od spoločnosti Peerless, (b) nepoužitím správneho obalu pri vracaní produktu, (c) nesprávnou 
inštaláciou alebo nepostupovaním podľa pokynov alebo varovaní spoločnosti Peerless pri inštalácii, používaní či skladovaní produktu, 
alebo (d) zneužitím alebo nehodou, pri preprave alebo inak, vrátane prípadov zavinených treťou stranou a vyššou mocou.
Spoločnosť Peerless v žiadnom prípade nebude zodpovedná za náhodné nebo následné škody alebo škody vzniknuté z krádeže 
akéhokoľvek produktu, či už zabezpečeného alebo nezabezpečeného pomocou bezpečnostného zariadenia, ktoré môže byť 
súčasťou dodávky s produktom spoločnosti Peerless®. Niektoré štáty neumožňujú vylúčenie alebo obmedzenie náhodných 
alebo následných škôd, takže vyššie uvedené obmedzenie alebo vylúčenie sa na vás nemusí vzťahovať.
Tato záruka sa poskytuje namiesto iných záruk, explicitných či implicitných, a je jediným prostriedkom nápravy vo veci závady produktu. 
Žiadny predajca, distribútor, osoba vykonávajúca inštaláciu alebo akákoľvek iná osoba, nemajú oprávnenie meniť alebo rozširovať túto 
Obmedzenú záruku alebo ukladať akúkoľvek povinnosť na spoločnosť Peerless v súvislosti s predajom akéhokoľvek produktu spoločnosti 
Peerless®.
Tato záruka poskytuje špecifi cké zákonné práva a vy môžete mať tiež iné práva, ktoré sa líšia v závislosti od štátu.

OBMEDZENÁ PÄŤROČNÁ ZÁRUKA

A Peerless Industries, Inc. (“Peerless”) garante aos utilizadores fi nais de produtos Peerless® que estarão isentos de defeitos de material 
e mão-de-obra, em condições de utilização normais, por um período de cinco anos a partir da data de compra pelo utilizador fi nal original 
(mas em caso algum para além dos seis anos a partir da data de fabrico do produto).  Ao seu critério, a Peerless irá reparar ou substituir 
ou reembolsar o preço de compra de qualquer produto que falhe a sua conformidade face a esta garantia.
Em nenhum circunstância, deverá a duração de qualquer garantia inplícita de comerciabilidade ou adequação a um determinado 
fi m ser superior ao período aplicável da garantia expressa defi nida acima.  Alguns estados não permitem limitações à duração 
das garantias implícitas, pelo que a limitação acima pode não aplicar-se a si.
Esta garantia não cobre danos provocados por (a) serviços ou reparações realizados pelo cliente ou por uma pessoa não autorizada pela 
Peerless para a realização de tais serviços e reparações, (b) não utilização da embalagem adequada para a devolução do produto, (c) 
instalação incorrecta ou não observação das instruções ou avisos da Peerless ao instalar, utilizar ou guardar o produto ou (d) utilização 
indevida ou acidente em trânsito ou outras situações, incluindo casos de acções de terceiros e força maior.
Em nenhuma circunstância será a Peerless responsável por quaisquer danos acidentais ou consequentes resultantes do roubo 
de qualquer produto, assegurado ou não por um dispositivo de segurança, que poderá ser incluído com o produto Peerless®.  
Alguns estados não permitem a exclusão ou limitação de danos acidentais ou consequentes, pelo que a limitação acima poderá 
não aplicar-se a si.
Esta garantia encontra-se em ligação com todas as demais garantias, expressas ou implícitas e constitui a única solução relativamente a 
defeitos de produto.  Nenhum representante, distribuidor, agente ou qualquer outra pessoa está autorizado a modifi car ou prolongar esta 
Garantia Limitada ou impor qualquer obrigação à Peerless em ligação com a venda de qualquer produto Peerless®.
Esta garantia confere-lhe direitos legais específi cos e também poderá ter outros direitos que variam de estado para estado.

GARANTIA LIMITADA DE CINCO ANOS

Peerless Industries, Inc. (“Peerless”) zaručuje původním koncovým uživatelům výrobků Peerless®, že budou bez vad na materiálu a 
provedení, za podmínky běžného používání, po dobu pěti let od data nákupu původním koncovým uživatelem (ale v žádném případě ne 
déle než šest let po datu výroby výrobku). Společnost Peerless dle své volby opraví nebo vymění, anebo proplatí cenu nákupu jakéhokoliv 
výrobku, který nebude v pořádku ve stavu, který tato záruka pokrývá.
V žádném případě nebude trvání jakékoliv implicitní záruky prodejnosti nebo vhodnosti pro určitý účel delší než doba použitelné 
explicitní záruky, která je uvedena výše.  Některé státy neumožňují omezení toho, jak dlouho může implicitní záruka trvat, takže 
výše uvedené omezení se na vás nemusí vztahovat.
Tato záruka nepokrývá škody způsobené (a) servisem nebo opravami provedeným/i zákazníkem nebo osobou, která nemá autorizaci pro 
takovýto servis nebo opravy ze strany společnosti Peerless, (b) opomenutím využití správného obalu při vracení výrobku, (c) nesprávnou 
instalací nebo nepostupováním dle pokynů nebo varování společnosti Peerless při instalaci, používání či skladování výrobku, nebo (d) 
zneužitím nebo nehodou, v přepravě nebo jinak, včetně případů zaviněných třetí stranou a vyšší mocí.
V žádném případě nebude společnost Peerless zodpovědná za náhodné nebo následné škody nebo škody vznikající z krádeže 
jakéhokoliv výrobku, ať už je zabezpečen bezpečnostním zařízením nebo ne, které může být dodáváno s výrobkem společnosti 
Peerless®.  Některé státy neumožňují vyloučení nebo omezení náhodných nebo následných škod, takže výše uvedené omezení 
nebo vyloučení se na vás nemusí vztahovat.
Tato záruka se poskytuje místo jiných záruk, explicitních či implicitních, a je jediným prostředkem nápravy s ohledem na vady výrobku. 
Žádný obchodník, distributor, instalující osoba, nebo jakákoliv jiná osoba nemá autorizaci měnit nebo rozšiřovat tuto Omezenou záruku 
nebo ukládat jakoukoliv povinnost na společnost Peerless v souvislosti s prodejem jakéhokoliv produktu společnosti Peerless®.
Tato záruka poskytuje specifi cká zákonná práva, a můžete mít také jiná práva, která se liší stát od státu. 

OMEZENÁ PĚTILETÁ ZÁRUKA



Peerless Industries, Inc. (bundan sonra “Peerless” olarak anılacaktır) Peerless® ürünlerinde normal kullanım koşulları altında orijinal son 
kullanıcının satın alma tarihinden itibaren beş yıl süreyle (ama her halükarda ürünün üretim tarihinden itibaren en fazla altı yıl süreyle) 
malzeme ve işçilik arızaları olmayacağını orijinal son kullanıcılara garanti eder. Bu garantiye uymayan bir ürün olduğunda Peerless takdir 
yetkisi kendisinde olmak üzere böyle ürünleri tamir edecek, yenisini verecek veya alım fi yatını geri ödeyecektir.
Hiçbir durumda kastedilen satılabilirlik veya belli bir amaca uygunluk garantisinin süresi yukarıda açıkça belirtilen garanti 
süresini aşmayacaktır. Bazı ülkelerde verilen garantilerin süresi ile ilgili kısıtlama getirmeye izin verilmemektedir, böyle bir 
durumda bu kısıtlama sizin için geçerli olmayabilir.
Söz konusu arıza aşağıda belirtilen durumlar sonucu ortaya çıkmışsa garanti kapsamı dışındadır: (a) müşteri tarafından veya Peerless’in 
yetki vermediği kişiler tarafından tamir veya bakım yapılması, (b) ürünü geri gönderirken düzgün paketleme yapılmaması, (c) yanlış 
kurulum yapılması veya ürünü kurarken, kullanırken veya depo ederken Peerless’in talimatlarına veya uyarılarına uygun davranılmaması, 
(d) üçüncü tarafl ardan veya zorlayıcı sebeplerden bile kaynaklansa taşıma esnasında veya başka bir durumda başka amaçlarla 
kullanılması veya kaza olması.
Peerless, arızi veya dolaylı zararlardan, veya Peerless® ürünüyle birlikte verilmiş olabilecek bir güvenlik cihazıyla koruma altına 
alınmış olsun veya olmasın herhangi bir ürünün çalınmasından kaynaklanan zararlardan hiçbir şekilde sorumlu olmayacaktır. 
Bazı ülkelerde arızi veya dolaylı zararlarla ilgili sorumlulukların kaldırılmasına veya kısıtlanmasına izin verilmemektedir, böyle bir 
durumda bu kısıtlama veya kaldırma sizin için geçerli olmayabilir
Bu garanti açıktan veya ima yoluyla belirtilen diğer bütün garantilerin yerine geçer ve ürünle ilgili arızalarda tek geçerli garantidir. Hiçbir 
satıcı, dağıtıcı, kurucu veya başka bir kişi işbu Sınırlı Garantiyi değiştirme veya uzatma yetkisine veya herhangi bir Peerless® ürününün 
satışıyla ilgili olarak Peerless’e herhangi bir yükümlülük yükleme yetkisine sahip değildir.
Bu garanti size bazı özel yasal haklar vermektedir, ülkeden ülkeye değişen başka yasal haklarınız da olabilir

BEŞ YILLIK SINIRLI GARANTİ
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PART 1 - GENERAL 

1.1         GENERAL 

1.1.1 This Section covers items common to Sections of Electrical Division. This section 

supplements requirements of Division 1. 

1.1.2 Include all labour, equipment and incidentals to provide the complete electrical works 

specified in Architectural, Electrical and Mechanical Division and as shown on the 

electrical drawings. 

1.2         RELATED SECTIONS 

1.2.1 Section 01 33 00 - Submittal Procedures. 

1.3         REFERENCES 

1.3.1 CSA International 

.1 CSA C22.2No.248.12-11, Low Voltage Fuses Part 12: Class R. 

1.4         SHOP DRAWINGS AND PRODUCT DATA 

1.4.1 Submit shop drawings and product data in accordance with Section 01 33 00 - 

Submittal Procedures. 

 

PART 2 - Products 

2.1         FUSES - GENERAL 

2.1.1 Plug and cartridge fuses shall be manufactured to CSA C22.2 No. 59. 

2.1.2 HRC fuses shall be manufactured to CSA C22.2 No. 106 and to have interrupting 

capability of 200,000A symmetrical. 

2.1.3 Fuses shall be the product of one manufacturer. 

2.1.4 Fuse type reference L1, L2, J1, R1, etc. have been adopted for use in this specification. 

2.2         FUSE TYPES 

2.2.1 HRCI-J fuses (formerly Class J). 

.1 Type J1, time delay, capable of carrying 500% of its rated current for 10s 

minimum. 

.2 Type J2, fast acting. 

2.2.2 HRC-L fuses (formerly Class L). 

.1 Type L1, time delay, capable of carrying 500% of its rated current of 10s 

minimum. 
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.2 Type L2, fast acting. 

2.2.3 HRCI-R fuses (formerly Class R.  For UL Class RK1 fuses, peak let-through current and I2t 

values not to exceed limits of UL 198E table 10.2.). 

.1 Type R1, (UL Class RK1), time delay capable of carrying 500% of its rate 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. 

2.2.4 HRCII-C fuses (formerly Class C). 

 

PART 3 - Execution 

3.1         INSTALLATION 

3.1.1 Install fuses in mounting devices immediately before energizing circuit. 

3.1.2 Ensure correct fuses fitted to physically matched mounting devices. 

3.1.3 Install Class R rejection clips for HRCI-R fuses. 

3.1.4 Ensure correct fuses fitted to assigned electrical circuit. 

3.1.5 Where UL Class RK1 fuses are specified, install warning label "Use only UL Class RK1 

fuses for replacement" on equipment. 

3.1.6 Fuses protecting motor loads and transformers to be type J1 for up to and including 

600A and L1 for ratings above 600A. 

3.1.7 Fuses protecting service entrance and feeder circuits to be type J2 for up to and 

including 600A, and type L2 for ratings above 600A. 

3.1.8 Fuses protecting other services or equipment shall be of the type required for that 

purpose.  

 

 End of Section 
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PART 1 - GENERAL 

1.1         GENERAL 

1.1.1 This Section covers items common to Sections of Electrical Division. This section 

supplements requirements of Division 1. 

1.1.2 Include all labour, equipment and incidentals to provide the complete electrical works 

specified in Architectural, Electrical and Mechanical Division and as on the electrical 

drawings. 

1.2         REFERENCES 

1.2.1 CSA International 

.1 CSA C22.2 No. 5-16, Molded-Case Circuit Breakers, Molded-Case Switches and 

Circuit-Breaker Enclosures (Tri-national standard with UL 489, and NMX-J-266-

ANCE-2010). 

1.3         SHOP DRAWINGS AND PRODUCT DATA 

1.3.1 Submit shop drawings and product data in accordance with Section 01 33 00 - 

Submittal Procedures. 

1.3.2 Submit each type of breaker technical data sheet.  

 

PART 2 - Products 

2.1         BREAKERS GENERAL 

2.1.1 Moulded case circuit breakers shall be manufactured to CSA C22.2 No. 5. 

2.1.2 Bolt-on moulded case circuit breaker: quick- make, quick-break type, for manual and 

automatic operation. 

2.1.3 Common-trip breakers: with single handle for multi-pole applications. 

2.1.4 Magnetic instantaneous trip elements in circuit breakers to operate only when value of 

current reaches setting.   

.1 Trip settings on breakers with adjustable trips to range from 3-8 times current 

rating. 

2.1.5 Interrupting capacity shall be as required from the coordination study but minimum 

22,000A (250V) or as shown on panel schedules or single line diagram. 

2.2         THERMAL MAGNETIC BREAKERS 



                                                   MOULDED CASE CIRCUIT BREAKERS                         26 28 21 

     Page 2  
 
 

  
 

2.2.1 Moulded case circuit breakers to operate automatically by means of thermal and 

magnetic tripping devices to provide inverse time current tripping and instantaneous 

tripping for short circuit protection. 

2.2.2 Circuit breakers for frame sizes over 150A, shall be complete with interchangeable trips 

as indicated. 

2.3         SOLID STATE TRIP BREAKERS 

2.3.1 Circuit breakers for frame sizes 400A and larger shall be solid state type, unless 

otherwise noted. 

2.3.2 Moulded case circuit breakers to operate by means of a solid-state trip unit with 

associated current monitors and self-powered shunt trip to provide inverse time current 

trip under overload condition, and long time, short time, instantaneous tripping for 

phase ground fault short circuit protection ,trip units are to be fully independently  

adjustable for time and current . 

2.3.3 Provide solid state molded case circuit breakers that feed transformers rated 75 KVA 

and higher. Solid state trip unit shall be LSI fully independently adjustable time and 

current.  Trip units shall be micrologic series B, full function or micrologic type 5.0 or 

approved equal. 

2.4         OPTIONAL FEATURES 

2.4.1 Include: 

.1 On-off locking device. 

2.4.2 All circuit breakers for mechanical equipment shall be 100% fully rated. 

2.5         ENCLOSURE 

2.5.1 Enclosures for individual breakers shall be suitable for EEMAC 1, 3R, 4, 5, 7, 9, 12 

applications, and be complete with lever handle operator for EEMAC 4, 5, 7, 9 and 12. 

 

PART 3 - Execution 

3.1         INSTALLATION 

3.1.1 Install circuit breakers as indicated.  

 

 End of Section 
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PART 1 - GENERAL 

1.1         GENERAL 

1.1.1 This Section covers items common to Sections of Electrical Division. This section 

supplements requirements of Division 1. 

1.1.2 Include all labour, equipment and incidentals to provide the complete electrical works 

specified in Architectural, Electrical and Mechanical Division and as shown on the 

electrical drawings. 

1.2         REFERENCES 

1.2.1 CSA International 

.1 CAN/CSA-C22.2 No.4-16, Enclosed and Dead-Front Switches (Tri-National 

Standard, with ANCE NMX-J-162-2004 and UL 98). 

.2 CSA C22.2 No.39-13, Fuseholder Assemblies. 

1.3         SHOP DRAWINGS AND PRODUCT DATA 

1.3.1 Submit shop drawings and product data in accordance with Section 01 33 00 - 

Submittal Procedures. 

 

PART 2 - Products 

2.1         DISCONNECT SWITCHES 

2.1.1 Fusible and non-fusible, disconnect switch in CSA Enclosure, size as indicated. 

2.1.2 Provision for padlocking in on-off switch position by one lock. 

2.1.3 Mechanically interlocked door to prevent opening when handle in ON position. 

2.1.4 Fuses: size as indicated, to Section 26 28 14- Fuses - Low Voltage. 

2.1.5 Fuseholders: suitable without adaptors, for type and size of fuse indicated. 

2.1.6 Quick-make, quick-break action. 

2.1.7 ON-OFF switch position indication on switch enclosure cover. 

2.1.8 Acceptable Manufacturers 

.1 Square D (base bid) 

.2 Eaton 

.3 Siemens 
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2.2         EQUIPMENT  IDENTIFICATION 

2.2.1 Provide equipment identification in accordance with Section 26 05 01 - Common Work 

Results - Electrical. 

2.2.2 Indicate name of load controlled on size 4 nameplate. 

  

PART 3 - Execution 

3.1         INSTALLATION 

3.1.1 Install disconnect switches complete with fuses if applicable. 

3.1.2 Provide sprinklerproof shield as requested by ESA to meet code, as required. 

 

 End of Section 
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PART 1 - GENERAL 

1.1         GENERAL 

1.1.1 This Section covers items common to Sections of Electrical Division. This section 

supplements requirements of Division 1. 

1.1.2 Include all labour, equipment and incidentals to provide the complete electrical works 

specified in Architectural, Electrical and Mechanical Division and as shown on the 

electrical drawings. 

1.2         RELATED SECTIONS 

1.2.1 Section 01 33 00 - Submittal Procedures. 

1.3         REFERENCES 

1.3.1 American National Standards Institute (ANSI) 

.1 ANSI C82.1-2004 (R2008, R2015), Lamp Ballasts-Line Frequency Fluorescent 

Lamp Ballast. 

1.3.2 American National Standards Institute/Institute of Electrical and Electronics Engineers 

(ANSI/IEEE) 

.1 ANSI/IEEE C62.41, Surge Voltages in Low-Voltage AC Power Circuits. 

1.3.3 American Society for Testing and Materials (ASTM) 

.1 ASTM F1137-11, Specification for Phosphate/Oil and Phosphate/Organic 

Corrosion Protective Coatings for Fasteners. 

1.3.4 Canadian Standards Association (CSA International). 

1.3.5 ICES-005, Radio Frequency Lighting Devices. 

1.3.6 Underwriters’ Laboratories of Canada (ULC). 

1.4         SHOP DRAWINGS AND PRODUCT DATA 

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

1.4.2 Product Data: 

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

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

limitations. 

.2 Provide complete photometric data prepared by independent testing laboratory 

for luminaires where specified, for approval and review by Consultant. 

.3 Photometric data to include: VCP Table where applicable and spacing criterion. 

1.4.3 Lamps 
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.1 Submit manufacturer’s technical data for lamps which are specified to be 

installed in fixtures with each luminaire shop drawing attach the lamp technical 

data.  Data shall include: 

.1 Operating voltage 

.2 Wattage 

.3 Rated lumens 

.4 Rated life 

.5 Colour temperature 

.6 Colour rendering index (CRI) 

.7 Base type 

.8 Lamp shape 

.2 Refer to lamp schedule in conjunction with luminaire schedule. 

1.4.4 Ballasts 

.1 Submit manufacturer’s technical data for ballasts which are specified to be 

installed as indicated in Luminaire Schedule with each luminaire shop drawing.  

Attach ballast technical data, which shall include: 

.1 Operating watts; 

.2 Input voltage; 

.3 Power factor; 

.4 Temperature range for operation; 

.5 Regulation. 

.6 Confirmation of compatibility with Lamp manufacturer. 

.7 Ballasts shall be manufactured to CSA C22.2 No. 74, and meet or exceed 

the latest requirements of CBM manufacturers. 

.2 Ballast voltage shall be as noted in luminaire schedule or as required by circuit 

connection on drawings. 

1.4.5 Lenses and Louvres 

.1 All fixtures shall be complete with integral lenses as specified. 

.2 Submit shop drawings of each lens and louvre specified along with fixture shop 

drawing. 

1.5         CLOSEOUT SUBMITTALS 

1.5.1 Submit in accordance with Section 01 78 00 - Closeout Submittals. 
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1.5.2 Operation and Maintenance Data: submit operation and maintenance data for lighting 

for incorporation into manual. 

 

PART 2 - Products 

2.1         LAMPS 

2.1.1 Manufacturer 

.1 T8 Lamps shall be as manufactured by:  

.1 Philips TL80 Series 

.2 GE SPX41 

.3 Osram/Sylvania 

.4 Or as otherwise specifically noted. 

2.1.2 General 

.1 Provide lamps as indicated in the luminaire schedule. 

.2 All LED’s shall be from the same BIN Run, for color consistency. 

2.1.3 Colour 

.1 Unless noted otherwise, the following colour performance must be provided: 

.1 Fluorescent T8 lamps shall have a colour temperature of 4000ºK with a 

CRI of 80 minimum. 

.2 Fluorescent T5 lamps shall have a colour temperature of 4000ºK with a 

CRI of 80 minimum. 

.2 Refer to luminaire schedule for additional details. 

2.1.4 Life 

.1 LED: minimum of 50,000 hrs rated life at 70% lumen maintenance. 

.2 Halogen: minimum of 5,000 hrs. 

.3 Fluorescent: minimum of 20,000 hrs. 

2.1.5 Shipment 

.1 All lamps provided on the site shall be new and of the same shipment. 

2.2         DRIVERS 

2.2.1 LED driver: CSA certified, high efficiency. 

.1 Rating: voltage as indicated, 60 Hz. 

.2 Electronic driver. 



                                                    LIGHTING                    26 50 00 

     Page 4  
 
 

  
 

.3 0-10V dimming standard. 

.4 Driver factor: 1 

.5 Totally encased and designed for 40 degrees Celsius ambient temperature. 

.6 Mounting: integral with luminaire. 

.7 Driver shall be UL Listed and CSA Approved. 

.8 Driver shall be permanently connected, internally soldered with #18 AWG leads 

as a minimum. 

2.2.2 Drivers shall not interfere with other electrical or electronic equipment. 

2.2.3 Drivers shall have a minimum starting temperature of 10ºC. 

2.2.4 Drivers shall have maximum 5% THD feedback harmonics.  Submit harmonic data upon 

request. 

2.3         BALLASTS 

2.3.1 Fluorescent ballast: CBM and CSA certified, energy efficient type, IC electronic. 

.1 Rating: voltage as indicated, 60 Hz, for use with instant start T8 or T5 lamps.   

.2 Totally encased and designed for 40 degrees Celsius ambient temperature. 

.3 Power factor: minimum 95 % with 95% of rated lamp lumens. 

.4 Current crest factor: 1.7 maximum. 

.5 Harmonics: 10 % maximum THD. 

.6 Operating frequency of electronic ballast: 20 kHz minimum – 60 kHz maximum 

with no modulation of the secondary waveform amplitude with any 60 Hz 

component or harmonic thereof. 

.7 Ballast factor: greater than 0.90. 

.8 Sound rated: Class A. 

.9 Mounting: integral with luminaire. 

.10 Ballast shall be UL Listed Class P and CSA Approved. 

.11 Ballast must be potted to secure PC board, provide lead strain relief, provide a 

moisture barrier, and ensure proper thermal transmission. 

.12 Ballast shall contain no PCBs. 

.13 Ballast shall be permanently connected, internally soldered with #18 AWG leads 

as a minimum. 

2.3.2 Ballasts must comply with FCC part 18 regulations and shall not interfere with other 

electrical or electronic equipment. 

2.3.3 Ballasts shall have a minimum starting temperature of 10ºC. 
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2.3.4 Ballasts shall have protected control wire input which is not damaged by miswire. 

2.3.5 Ballasts current inrush shall not exceed three amps at 120 volts to avoid nuisance circuit 

breaker trips and control contact malfunctions. 

2.3.6 Lead length from ballast to lamp socket shall not exceed 1M (3ft.) 

2.3.7 Carry a minimum five (5) year guarantee. 

2.3.8 Approved manufacturers: 

.1 Osram/Sylvania QHE 

.2 Philips IOP 

2.4         LENSES 

2.4.1 Lenses shall be manufactured from injection molded clear acrylic. 

2.4.2 Lenses shall be as follows unless otherwise noted: 

.1 A125 generic brand. 

.2 Pattern No. 12 standard 

.3 Nominal 0.125" thick. 

2.5         FINISHES 

2.5.1 Light fixture finish and construction to meet ULC listings and CSA certifications. 

2.6         LUMINAIRES  

2.6.1 General 

.1 Fixture bodies shall be of minimum 20 gauge, cold rolled prime steel of rigid 

construction with knockouts as required unless otherwise noted. 

.2 Fixture rigidity shall permit any suspension method without sag.  Fluorescent 

fixtures shall be suitable for either individual or continuous mounting. 

.3 Fixtures shall be finished in baked white enamel with exposed surfaces matching 

the exposed tee-bars or drywall specified.  Fixture finish shall resist chipping, 

corrosion, and discolouration.  Before finishing, all metal shall be chemically 

degreased and neutralized.  Finish shall not be less than two coats of enamel, 

sprayed and baked on.  Reflecting surfaces shall be white with a reflectance of 

not less than 85%. 

.4 Fixture lenses, louvres and diffusers shall be rigid enough to be self supporting 

without sag, easily removable but not loose.  Provide additional thickness of lens 

to prevent sag at no extra cost to PDSB. 

.5 Where the Architect is to select colours and finish of lighting fixtures after award 

of Contract, it shall be the responsibility of the Contractor to obtain this 

information well in advance of installation schedule. 
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2.6.2 As indicated in luminaire schedule.  Refer to Electrical Drawings. 

 

PART 3 - EXECUTION 

3.1         INSTALLATION 

3.1.1 Lamps 

.1 Install all lamps in fixtures as noted in luminaire schedule. 

.2 Replace all lamps with new, if there is any rapid deterioration of lamps which the 

Consultant views as excessive in terms of the project warranty, and at no cost to 

the owner. 

.3 Replace all lamps with a colour shift which does not correlate to manufacturers 

published data. 

.4 Install lamps only after the luminaire is cleaned. 

.5 Ensure that lamps are suitable for luminaire prior to energization. 

3.1.2 Drivers 

.1 Generally, drivers shall be integral with fixture unless otherwise noted. 

3.1.3 Ballasts 

.1 Generally, ballasts shall be integral with fixture unless otherwise noted. 

3.1.4 Luminaire 

.1 Install luminaires accurately and carefully aligned complete with all mounting 

hardware.  Ensure any suspension rods are vertical. 

.2 All luminaires shall be supplied with accessory items such as yokes, plaster rings, 

frame adjusters, etc. where required for proper installation. 

.3 Where recessed fluorescent luminaires are to be installed in drywall or plaster 

ceilings, provide suitable frame for luminaire installation. 

.4 Dimensions of coves, valences and bulkheads as indicated on the drawings, are 

for general information only.  Exact dimensions shall be job measured, or 

obtained from Architectural Consultant's drawings. 

.5 At the time of date of "Substantial Completion", all luminaires, lenses, louvres 

and lamps must be clean and the lamps illuminated. 

.6 All fixtures shall be installed in accordance with the manufacturer’s instructions.  
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.7 This Contractor shall be responsible for checking the ceiling finishes in all areas 

where recessed fixtures are being installed to ensure that the fixtures ordered for 

these areas are purchased with suitable ceiling trim for the ceiling finish.  Fixtures 

which are delivered to the site with wrong ceiling trim or flanges shall be 

replaced with the correct trims at no additional cost to PDSB.  This Contractor 

shall notify the consultant if the ceilings are improperly installed and shall be 

guided by his decisions before proceeding with the fixture installation. 

.8 If lighting fixtures penetrate a fire rated ceiling, they shall be enclosed with 

suitable fire rated enclosure above the ceiling having the same fire rating as the 

ceiling.  Carefully check the architectural documents for ceiling details and shall 

ensure the fire rated enclosures are provided to maintain integrity. 

.9 Fixtures shall be properly cleaned at the time of installation.  Any fixtures 

showing marks or scratches due to handling or tool marks, shall be replaced. 

.10 Lighting fixtures and accessories shall not be fixed to or suspended in any way 

from mechanical pipes, ducts or other components.  If necessary, additional 

supports shall be installed to bridge the equipment. 

.11 All lighting fixtures which are located in or on suspended ceilings shall be 

supported independent of the ceiling system.  Each fluorescent (4'-0" long 

(1220mm)) with two (2) tenso chains, HID/INC to be supported with one (1) 

chain.  All supports shall be provided by this Contract. 

.12 Provide mocked up fixtures as detailed in the fixture schedule.  No fixture shall 

be put into manufacture until Consultant has reviewed all shop drawings. 

.13 Recessed fixtures installed in a fire rated ceiling shall be provided with thermal 

overload protection and when enclosed within a fire rated box.  The fixture shall 

be of a type that will dissipate the heat build-up in the fixture without damage 

to the fixture components. 

.14 Plaster frames and rings shall be provided for fixtures recessed in plaster/drywall 

ceilings. 

3.1.5 Lenses and Louvres 

.1 Install lenses and louvers in fixtures specified in Luminaire Schedule and/or 

Drawings. 

3.1.6 Wiring 

.1 Connect luminaires to lighting circuits: 

.1 Install flexible or rigid conduit for luminaires. 

3.2         QUALITY CONTROL 

3.2.1 Verify correct lamp, position and operation of all luminaires.  
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PART 1 - GENERAL 

1.1         GENERAL 

1.1.1 This Section covers items common to Sections of Electrical Division. This section 

supplements requirements of Division 1. 

1.1.2 Include all labour, equipment and incidentals to provide the complete electrical works 

specified in Architectural, Electrical and Mechanical Division and as shown on the 

electrical drawings. 

1.2         REFERENCES 

1.2.1 Canadian Standards Association (CSA) 

.1 CSA C22.2 No.141-15, Emergency Lighting Equipment. 

1.3         SUBMITTALS 

1.3.1 Submit product data in accordance with Section 01 33 00 - Submittal Procedures. 

1.3.2 Data to indicate system components, mounting method, source of power and special 

attachments. 

.1 Submit Emergency Lighting battery equipment unit load summary table as part 

of shop drawings submission. Th lad summary table shall include as a minimum: 

.1 Battery powered unit total capacity and backup time duration. 

.2 Connected load per emergency lighting battery unit. 

.3 Spare capacity available per emergency lighting battery unit. 

1.4         CLOSEOUT SUBMITTALS 

1.4.1 Submit in accordance with Section 01 78 00 - Closeout Submittals. 

1.4.2 Operation and Maintenance Data: submit operation and maintenance data for 

emergency lighting for incorporation into manual. 

 

PART 2 - Products 

2.1         EQUIPMENT 

2.1.1 Emergency lighting equipment: to CSA C22.2 No.141. 

2.1.2 Refer to luminaire schedule on Electrical Drawings. 

2.1.3 All emergency lighting battery units and exit signs shall match existing equipment 

vendor make and model (Beghelli Canada), unless otherwise noted.  

2.1.4 Supply voltage: 120 V, ac. 

2.1.5 Output voltage: 24 V dc. 
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2.1.6 Operating time: 30 min. 

2.1.7 Sealed lead calcium maintenance free battery, of a capacity to suit the specified load for 

the duration required. 

2.1.8 Charger: solid state, multi-rate, voltage/current regulated, inverse temperature 

compensated, short circuit protected with regulated output of plus or minus 0.01V for 

plus or minus 10% input variations, and of modular construction. 

2.1.9 Solid state transfer circuit. 

2.1.10 Low voltage disconnect: solid state, modular, operates at 80% battery output voltage. 

2.1.11 Signal lights: solid state with a life expectancy 100,000 hour minimum, for 'AC Power 

ON' and 'High Charge'. 

2.1.12 Lamp heads: integral on unit and remote, single or double heads to be adjustable, 345 

degrees horizontal and 180 degrees vertical adjustment. Lamp type: LED. 

2.1.13 The unit mounted and remote heads shall be double or single, as shown on drawings, of 

the following type: 

.1 Positive aim swivel, canopy mount and white finish.  

2.1.14 Cabinet: suitable for direct or shelf mounting to wall and c/w knockouts for conduit. 

Removable or hinged front panel for easy access to batteries. 

2.1.15 Finish: White. 

2.1.16 Auxiliary equipment: 

2.1.17 Ammeter. 

2.1.18 Voltmeter. 

2.1.19 Test switch. 

2.1.20 Time delay relay. 

2.1.21 Battery disconnect device. 

2.1.22 AC input and DC output terminal blocks inside cabinet. 

2.1.23 Cord and single twist-lock plug connection for AC. 

2.1.24 RFI suppressors. 

2.1.25 Output circuit breakers of the required quantity for connected loads 

2.2         WIRING OF REMOTE HEADS 

2.2.1 Conduit: in accordance with Section 26 05 34 - Conduits, Conduit Fastenings and 

Conduit Fittings. 

2.2.2 Conductors: in accordance with Section 26 05 21 - Wires and Cables (0-1000 V), and in 

accordance with manufacturer's recommendations. 
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2.2.3 Contractor to ensure maximum voltage drop between battery unit and farthest remote 

light head is less than 3%. 

 

PART 3 - Execution 

3.1         INSTALLATION 

3.1.1 Install unit equipment and remote heads for emergency lighting where indicated.  Wire 

remote heads to the nearest battery unit.   

3.1.2 Batteries shall be sized for the connected load, plus 50% for the duration as specified. 

3.1.3 Connect AC cable to junction box internally. 

3.1.4 Comply with manufacturer's recommendation with regard to initial energization of unit 

batteries. 

3.2         FINAL ADJUSTMENT 

3.2.1 Aim emergency lighting luminaires, as directed by the building inspector or the design 

consultants.  

 

 End of Section 
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PART 1 - GENERAL 

1.1         GENERAL 

1.1.1 This Section covers items common to Sections of Electrical Division. This section 

supplements requirements of Division 1. 

1.1.2 Include all labour, equipment and incidentals to provide the complete electrical works 

specified in Architectural, Electrical and Mechanical Division and as shown on the 

electrical drawings. 

1.2         REFERENCES 

1.2.1 Canadian Standards Association (CSA) 

.1 CSA C22.2 No.141-15, Emergency Lighting Equipment. 

.2 CSA C860- 11, Performance of Internally-Lighted Exit Signs. 

1.2.2 National Fire Protection Association (NFPA) requirements. 

1.3         SUBMITTALS 

1.3.1 Submit product data in accordance with Section 01 33 00 - Submittal Procedures. 

1.3.2 Data to indicate system components, mounting method, source of power and special 

attachments. 

1.4         CLOSEOUT SUBMITTALS 

1.4.1 Submit in accordance with Section 01 78 00 - Closeout Submittals. 

1.4.2 Operation and Maintenance Data: submit operation and maintenance data for 

emergency lighting for incorporation into manual. 

 

PART 2 - Products 

2.1         EQUIPMENT 

2.1.1 Refer to luminaire schedule on Electrical Drawings. 

2.1.2 All exit signs are manufactured by Beghelli Canada.  All new LED exit signs shall match 

existing.  

2.2         GENERAL 

2.2.1 All exit lights shall: 

.1 Have no light leakage from joints and fittings. 

.2 Have canopy and/or stem hangers to match housing. 

.3 Meet the requirements of standard CSA C860. 
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PART 3 - Execution 

3.1         INSTALLATION 

3.1.1 Install exit lights where shown. 

3.1.2 Connect exit lights to circuits as indicated. 

3.1.3 Ensure that exit light circuit breaker is locked in ON position. 

3.1.4 Ensure that nowhere, are exit lights mounted less than 2m (6'-6") between underside of 

unit and finished floor. 

3.1.5 For ceiling mounting in areas with unfinished ceiling, mount unit alongside junction box, 

with or without canopy, and supply unit laterally with conduit (or with buried conduit, 

where allowed or specified, or by using the exit light canopy as a junction box where 

approved). 

3.1.6 Include in the Bid, for the supply and installation of 3 (three) additional exit signs, and 

install where directed on site.  Include for the supply and installation of 9m conduit and 

wiring per exit sign and connection to nearest exit light circuit. 

 

 End of Section 
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	1.3.10 The mechanical plans show approximate locations for wall mounted devices. Obtain Consultant's approval of mounting heights and locations before commencement of work.
	1.3.11 The Mechanical Contractor shall provide a list of the foreman for each trade who will be involved with this project prior to the start of construction. The list is to contain their credentials and a list of previous projects that they have been...
	1.3.12 The Mechanical Contractor is responsible for coordinating the installation of the mechanical services with the Electrical, and Structural elements within the building.  Provide coordination/interference drawings prior to installation of the ser...
	1.3.13 The approximate location of terminal devices such as thermostats, humidistats, sinks, water closets, lavatories, grilles and diffusers, etc. located within the finished space are shown on the mechanical drawings.  The dimensioned location for t...

	1.4 EXAMINE SITE
	1.4.1 Examine the site and the local conditions and Conditions affecting the work. Examine carefully the Architectural, Structural, Mechanical, Electrical and all other drawings and the complete specifications to ensure that the work can be satisfacto...

	1.5 CONTRACTOR'S SHOP
	1.5.1 Provide Job site office, work-shop, tools, scaffolds, material storage, etc., as required to complete the work of Mechanical Division.

	1.6 CLEANING
	1.6.1 During the performance of the work and on the completion, remove from the place of the work all debris, rubbish and waste materials caused by the performance of the work for Mechanical Division. Remove all tools and surplus materials after compl...
	1.6.2 All equipment shall be thoroughly vacuumed out at the time of final acceptance of the work.

	1.7 INSTALLATION OF WORK
	1.7.1 Be responsible for:
	.1 The layout of the work of Mechanical Division, and for any damage caused to the Owner, or other Divisions of the contract by improper location or carrying out of this work.
	.2 The prompt installation of the work of Mechanical Division in advance of concrete pouring or similar work.
	.3 The protection of finished and unfinished work and equipment and work of other Divisions from damage due to the carrying out of the work of Mechanical Division.
	.4 The condition of all material and equipment supplied under Mechanical Division, and for the protection and maintenance of work completed.

	1.7.2 Coordinate with other trades and schedule all work to suit the date for the substantial performance established in the construction contract.  Refer to Division 1 Section 01310 “Construction Schedule”.
	1.7.3 Furnish items to be "built-up" in ample time and give necessary information and assistance in connection with the building in of the same.
	1.7.4 Provide drawings showing all sleeving and openings required. Notify the Construction Manager of the size and location of recesses, openings and chases before walls, floors, etc., are erected.
	1.7.5 Proceed with the work as quickly as practical so that construction may be completed in as short a time as possible and in accordance with the building schedule.  Ensure that all health, safety and environmental conditions are maintained.
	1.7.6 Ensure that all equipment and material is ordered in time to meet the building schedule. Provide a schedule of equipment deliveries to the Construction Manager within the time limit stipulated.
	1.7.7 Furnish promptly information required for the construction schedule.
	1.7.8 Manufactured products supplied with instructions for their installation shall be installed in strict accordance with those instructions.

	1.8 CODES, PERMITS, FEES AND CONNECTIONS
	1.8.1 Conform to Federal, Provincial and Municipal regulations and perform work in accordance with requirements of By-Laws and Regulations in force in area where the building is to be erected.
	1.8.2 Apply for, obtain, and pay for permits, fees and service connections for the work of this Division and the inspections required by Authorities having jurisdiction in the area where the building is to be erected.
	1.8.3 For information, a specific code or standard might be mentioned. This information must not be taken as the only code or standard applicable.
	1.8.4 When part of equipment does not bear the required UL label, the contractor shall obtain UL approval on site, when that part of the equipment is an electric component, a special approval shall be obtained and the Contractor shall pay the applicab...
	1.8.5 Furnish necessary certificates as evidence that the work installed conforms with laws and regulations of Authorities having jurisdiction. Changes in work requested by an Authority having jurisdiction shall be carried out without charge.

	1.9 MATERIALS
	1.9.1 Where materials, equipment, apparatus, or other products are specified by the manufacturer, brand name, type or catalogue number, such designation is to establish standards of desired quality style or dimensions and shall be the basis of the Bid...
	1.9.2 The use of equivalent, alternate and/or substitute materials and equipment is subject to the following:
	.1 Where the use of equivalent, alternate or substitute equipment alters the design or space requirements indicated on the plans, the contractor for Mechanical Division shall include all items of cost for the revised design and construction, including...
	.2 Acceptance of the proposed equivalents alternates or substitutions shall be subject to the approval of the Consultant and, if requested by the Consultant, the Mechanical Contractor shall submit samples of both the specified and the proposed items f...
	.3 In all cases where the use of equivalents, alternates or substitutions is permitted, the Mechanical Contractor shall bear any extra costs of independent testing agencies of evaluating the quality of materials and the equipment to be installed.


	1.10 EQUIVALENTS AND ALTERNATES
	1.10.1 Alternative products may be bid unless qualified by the provision 'no substitute'.
	1.10.2 In the event a Mechanical Contractor submits an alternative product and it can be readily determined that the product is acceptable or not acceptable, it will be considered accordingly during the analysis of all the bids received prior to award...
	1.10.3 Alternate proposals must be accompanied by full descriptive and technical data on the article proposed, together with a statement of the amount of addition or deduction from the base bid if the alternate is accepted. Prior approval from the Con...
	1.10.4 Unspecified materials and/or rejected alternates built into the work shall be replaced with specified or accepted materials at no additional cost to the Owner.

	1.11 MATERIAL SUBSTITUTIONS
	1.11.1 After execution of the Contract, requests for substitution of materials of makes other than those specifically named in the Contract Documents may be approved by the Consultant.

	1.12 SHOP DRAWINGS AND SAMPLES
	1.12.1 Submit to the Consultant detailed dimension shop drawings and installation wiring diagrams for all mechanical equipment. Further details and special requirements called for in these specifications shall be shown on the shop drawings.
	1.12.2 Ensure that copies of all reviewed shop drawings are available on the job site for reference.

	1.13 RECORD DRAWINGS
	1.13.1 The Consultant will provide two sets of white prints of all drawings related to the work of Mechanical Division, for the purpose of preparing record drawings.  As the job progresses, mark up the white prints accurately indicate installed work. ...
	1.13.2 Record, as the job progresses, all approved changes and deviations made to any work shown on the original contract drawings whether by addenda, requested changes, field instructions, and changes due to job conditions.
	1.13.3 Record drawings shall be kept up to date and available for review at any time by the Consultant.  Progress draws may not be processed if record drawings are not kept up to date.

	1.14 TEMPORARY AND TRIAL USAGE
	1.14.1 After any part of the work for Mechanical Division has been completed, the Consultant will make an inspection, and performance tests of such parts shall be carried out under the direction of the Consultant. If deficiencies are found, they shall...
	1.14.2 Temporary or trial usage of any mechanical devices, machinery, apparatus, equipment or materials shall not be construed as evidence of the acceptance of same.
	1.14.3 No claims for damage will be considered for damage to, or the breaking of any parts of such work which may be used.

	1.15 CONSULTANT'S INSTRUCTIONS
	1.15.1 During construction the Consultant will issue such instructions as may be necessary for verification and correction of the work. These instructions shall be binding as part of the specification.

	1.16 WARRANTY
	1.16.1 The Contractor for Mechanical Division shall provide a warranty for all work and apparatus installed under his contract against all defects of workmanship and material for a period of one year after the substantial performance of the work, unle...

	1.17 SCHEDULING OF WORK
	1.17.1 For all work to be performed under this contract, adhere to construction schedule detailed in other parts of the contract, and/or as prepared by the Construction Manager.
	1.17.2 All connections to the services serving existing buildings that remain operational shall be coordinated with the Owner a minimum of two weeks prior to any shut down.

	1.18 ENERGY CONSUMPTION
	1.18.1 The Consultant may reject equipment submitted for approval on basis of performance or energy consumed or demanded.
	1.18.2 All equipment installed on the project shall conform to the requirements outlined in ASHRAE 90.1.

	1.19 EQUIPMENT REQUIREMENTS AND INSTALLATION
	1.19.1 Permit equipment maintenance and disassembly by use of unions or flanges to minimize disturbance to connecting piping and duct systems and without interference from building structure or other equipment.
	1.19.2 Provide accessible means for lubricating equipment including permanent lubricated bearings.
	1.19.3 For all water heaters, fans, and other rotating equipment installed on the floor or specified in individual sections, provide chamfered edge housekeeping pads a minimum of 4" (100 mm) high and 4" (100 mm) larger than equipment dimensions all ar...
	1.19.4 Pipe all drain lines to drains.
	1.19.5 Line-up equipment, rectangular cleanouts and similar items with building walls wherever possible.
	1.19.6 Provide supports such as saddles, platforms, etc. for equipment requiring auxiliary supports including but not limited to heat exchangers, hot water tanks, etc.

	1.20 SLEEVES
	1.20.1 Pipe and duct sleeves: at points where pipes pass through masonry or concrete.
	1.20.2 Sleeves of: minimum 22 gauge (0.8 mm) thick galvanized sheet steel with lock seam joints at partition walls.
	1.20.3 Use cast iron sleeve or steel pipe sleeves with annular fin continuously welded at midpoint.  PVC sleeve with annular fin is also acceptable:
	.1 Through foundation walls.
	.2 Where sleeve are specified to extends above finished floor.

	1.20.4 Sizes
	.1 1/4" (6 mm) clearance all around, between sleeve and pipes or between sleeve and insulation.
	.2 Where piping passes below footings, provide minimum clearance of 2" (50 mm) between sleeve and pipe. Backfill up to underside of footing with concrete of same strength as footing.

	1.20.5 Terminate sleeves flush with surface of concrete and masonry and 4" (100 mm) above floors. Not applicable to concrete floors on grade.
	1.20.6 For pipes passing through roofs, use cast iron sleeves with caulking recess and flashing clamp device. Anchor sleeves in roof construction; caulk between sleeve recess and pipe; fasten roof flashing to clamp device; make water-tight durable joint.
	1.20.7 Fill voids around pipes.
	.1 For sleeves and pipe in foundation walls and below grade floors, provide "link seal( clamp manufactured by Thunderline or Innerlynx.
	.2 Where sleeves pass through walls or floors, caulk space between insulation and sleeve or between pipe (duct) and sleeve with waterproof fire retardant non-hardening mastic. Seal space at each end of sleeve with waterproof, fire retardant, non-harde...
	.3 Ensure no contact between copper tube or pipe and ferrous sleeve.
	.4 Fill future-use sleeves with easily removable fire stop filler.
	.5 Coat exposed exterior surfaces of ferrous sleeves with heavy application of zinc rich paint.

	1.20.8 Where pipes and ducts pass through fire rated walls, floors and partitions, pack space with fire stopping materials.
	1.20.9 Install sleeves following approval of interference drawings.
	1.20.10 On typical floors, provide one diameter between adjacent sleeves.
	1.20.11 Extend sleeves 6" (150 mm) above floors in mechanical rooms and all areas where waterproofing is required.
	1.20.12 All sleeves shall be as detailed on drawings.
	1.20.13 All sleeve locations including dimensions shall be submitted to the Structural Engineer for review.
	1.20.14 All sleeved or formed openings through the structure must be shown on sleeving drawings which are submitted to all Consultants for review prior to Construction.  No holes through the structure will be permitted without written approval of the ...
	1.20.15 The Mechanical Division Contractor shall be responsible for showing all sleeve locations required by the Mechanical Division Sub-Contractors on the interference drawings.
	1.20.16 The Mechanical Division Contractor shall be responsible for installing all of the sleeves required for the Mechanical Division Contract and the Mechanical Division Sub-Contractors.

	1.21 ESCUTCHEONS AND PLATES
	1.21.1 Provide on pipes passing through finished walls, partitions, floors and ceilings.
	1.21.2 Use chrome or nickel plated brass, solid type with set screws for ceiling or wall mounting.  All escutcheons and plates in exhibition spaces shall be flat black.
	1.21.3 Inside diameter shall fit around finished pipe. Outside diameter shall cover opening or sleeve.
	1.21.4 Where sleeve extends above finished floor, escutcheons or plates shall clear sleeve extension.
	1.21.5 Secure to pipe or finished surface but not to insulation.

	1.22 TESTS
	1.22.1 Do not insulate or conceal work until tested and approved. Follow construction schedule and arrange for tests.
	1.22.2 Inform the Consultant when tests will be conducted.  The Consultant will periodically be present for tests.  All tests are to be documented test results submitted and included in the maintenance manuals.
	1.22.3 Bear costs including retesting and making good.
	1.22.4 Pipe pressure:
	.1 Hydraulically test piping systems at 1- 1/2 times system operating pressure or minimum 125 psi (860 kPa), whichever is greater.
	.2 Maintain test pressures without loss for 4h unless otherwise specified.
	.3 Test natural gas systems to requirements of authorities having jurisdiction and as per CGA and Ontario Building Code.
	.4 Test drainage, waste and vent piping to code.

	1.22.5 Prior to tests, isolate all equipment or other parts which are not designed to withstand test pressures.

	1.23 PAINTING
	1.23.1 Apply at least one coat of corrosion resistant primer paint to supports, and equipment fabricated from ferrous metals.
	1.23.2 Touch-up paint all damaged equipment with products matching original finish in quality and appearance.
	1.23.3 Provide flat black painting behind grilles and diffusers.
	1.23.4 Paint the gas line in its entirety where it is exposed outside.  In locations within building where the gas line is above t-bar or hard ceilings the gas line shall be banded in accordance with the CGA requirements.  In all areas where the gas l...

	1.24 DIELECTRIC COUPLINGS
	1.24.1 Provide wherever pipes of dissimilar metals are joined.
	1.24.2 Provide insulating unions for pipe sizes NPS 2 and under and flanges for pipe sizes over NPS 2.
	1.24.3 Cast brass adapters may be used on domestic water systems and where approved by the Consultant.
	1.24.4 Provide rubber gaskets to prevent dissimilar metals contact.

	1.25 INSTRUCTION OF OPERATING STAFF
	1.25.1 Supply certified personnel to instruct operating staff on operation of mechanical equipment. Supply maintenance specialist personnel to instruct operating staff on maintenance and adjustment of mechanical equipment and any changes or modificati...
	1.25.2 Provide instruction during regular work hours prior to acceptance and turn-over to operating staff for regular operation.
	1.25.3 Use operation and maintenance data manual for instruction purposes. On completion of instruction, turn manuals over to the Consultant.
	1.25.4 Scheduling of the timing for the training of the operating staff shall be arranged 45 days prior to the completion of the project.

	1.26 MAINTENANCE MANUALS
	1.26.1 Provide three (3) hard copies and one (1) electronic copy of Mechanical Maintenance Manuals complete with approved as-built drawings.
	1.26.2 Mechanical Maintenance Manuals to be delivered to the Engineer's office 10 days prior to the completion of the Contract.
	1.26.3 Manuals to be bound in a hard cover neatly labeled: "OPERATING AND MAINTENANCE INSTRUCTIONS".
	1.26.4 The Maintenance Manuals shall be divided into sections with neatly labeled and tabbed dividers between each section. The sections to be included in the manual are:
	.1 Section I - General.
	.2 Section III - Heating, Air Conditioning, and Ventilation.
	.3 Section IV - Automatic Controls.
	.4 Section VI - Air Balancing Report

	1.26.5 The following information shall be contained within the sections:
	.1 SECTION I: A list giving name, address and telephone number of the Consultant, Engineers, Construction Manager, Mechanical Trade and Controls Trade. Written guarantees for the Mechanical Systems. Equipment lists and certificates shall be provided. ...
	.2 SECTION II, III, and IV: A copy of all pressure tests and operational tests for pumping system.  A list giving name, address and telephone number of all suppliers. A copy of all approved Shop Drawings. Copies of warranties.
	.3 SECTION IV: Complete Control Diagrams, Wiring Diagrams and description of Control system and the functioning of the system.  A copy of all shop drawings and all calibration certificates.  Shop drawings shall be the updated record drawings.
	.4 SECTION V: A copy of all shop drawings. Copies of all warranties.  Maintenance information.
	.5 SECTION VI: Provide complete air balance report.


	1.27 FLASHING
	1.27.1 Flash mechanical parts passing through, or built into a roof. Leave flashing as directed by the Roofing Trade to permit Roofing Trade to make a watertight connection.
	1.27.2 Do not break any waterproofing seal without consent of the Waterproofing Trade. Provide piping passing through waterproof walls with extra heavy cast iron sleeves with asphalt roofing wrapped around so as to leave a 1" x 2" (25 mm x 50 mm) rece...
	1.27.3 Fit counter flashing over flashing or curb, and make watertight.
	1.27.4 Detailed dimensioned drawings showing all roof penetrations including duct penetrations, and electrical conduit penetrations shall be submitted to the Structural Consultant for review.

	1.28 CONCRETE
	1.28.1 All concrete work required by Mechanical Division shall be done by this Division.

	1.29 METALS
	1.29.1 Steel construction required solely for the work of Mechanical Contractor and not shown on Architectural or Structural Drawings shall be supplied and installed by this Contractor.

	1.30 CUTTING AND PATCHING
	1.30.1 Cutting and patching shall be in accordance with General and Supplementary Conditions  and the following:
	.1 No openings shall be permitted through the completed structure without the written approval of the Architect.  Any openings which are required through the completed structure must be clearly and accurately shown on a copy of the structural drawings...
	.2 All cutting and patching shall be done by the trades specializing in the materials to be cut and is covered by the appropriate Divisions of this specification. Prepare drawings in conjunction with all trades concerned, showing sleeves and openings ...
	.3 Should any cutting and/or repairing of finished surfaces be required, the Subtrade contractor for this Division shall employ the particular trades engaged on the site for this type of work to do such cutting and/or repairing. Obtain the approval of...
	.4 Supporting members of any floor, wall or the building structure shall be cut only in such a location and manner as approved by the Consultant in writing.
	.5 Prior to cutting any existing wall the Mechanical Division Contractor shall consult with the Structural Engineer for approval.  Where x-rays are requested by the Structural Engineer the Mechanical Division Contractor shall provide x-rays at no cost...


	1.31 MECHANICAL PROJECT COMPLETION
	1.31.1 Thirty days prior to substantial performance of work obtain documentation and/or prepare certification of the following times and submit them to the Owner's representative:
	.1 All inspection certificates.
	.2 Warranty certificates as called for under "Warranty".
	.3 Record drawings.
	.4 Operating and Maintenance Manuals.
	.5 Test certifications as called for under "Testing".  All test certificates to be included in maintenance manuals.
	.6 Provide a signed statement to the effect that all tests for mechanical systems and equipment have been completely carried out in the Trade Sections of these Specifications and to the manufacturer's recommendations, and in accordance with the requir...


	1.32 WORK WITHIN THE EXISTING BUILDING
	1.32.1 Refer to Mechanical Division Section 21 06 01 for the requirements for work within existing buildings.

	1.33 MECHANICAL DIVISION / ELECTRICAL DIVISION COORDINATION
	1.33.1 The following is a list of mechanical and electrical responsibilities for the above-mentioned project.
	.1 All motor control centres, along with input and output power wiring shall be by Electrical Division.  All control wiring and conduit shall be provided by Mechanical Division. Refer to individual specification sections to identify equipment that is ...
	.2 All motor starters for the roof top units, make up air units, and exhaust fans shall be by Mechanical Division.  Package units will have integral starters and only power feeders need be provided. The package unit starters will be by Mechanical Divi...
	.3 Electrical Division to provide all remote unfused disconnect switches specified to be provided with the Mechanical Equipment.

	1.33.2 All control wiring inclusive of EMCS , 120 V mechanical control wiring and 120V control power, except fire alarm shall be by Mechanical Division.
	1.33.3 Voltages for motors ( HP and larger will be 208 V, 3 phase.  All motors that are smaller than ½ HP will be 120V single phase or 208V 1 phase.  Refer to the equipment schedules for power requirements.
	1.33.4 All multi-speed motors to be consequent pole.
	1.33.5 All motors shall be by Mechanical Division.
	1.33.6 No two-speed double winding motors are to be used unless a request is made by the Mechanical Division Contractor to the Electrical Consultant and the request is approved by the Electrical Consultant.
	1.33.7 Where 208 V 3 phase equipment is specified, 208 V 1 phase equipment shall not be submitted as an equal.  If equipment is not available as 208 V 3 phase the Mechanical Division Contractor may make a request to the Electrical Consultant to revise...
	1.33.8 If the mechanical contractor decided to propose to revise the specified mechanical equipment including electrical characteristic and power requirements, the mechanical contractor shall coordinate with the electrical contractor, and all sub-trad...
	1.33.9 All relays required for Mechanical Division will be by Mechanical Division.
	1.33.10 All electrical connections for trap seal primers, and “no-touch” faucets, etc. shall be wired by Mechanical Division from nearest electrical panel. Provide additional branch circuit breakers and update panel directory accordingly.



	21 06 01 Work Within Existing Building
	PART 1 - GENERAL
	1.1 GENERAL
	1.1.1 This section of the specification shall be read in conjunction with and be governed by the requirements of Section 21 05 01.


	PART 2 -  PRODUCTS
	2.1 RESERVED

	PART 3 -  EXECUTION
	3.1.1 Scheduling of Work:
	.1 Notify and obtain agreement from Owner before connecting or making modification to existing electrical or mechanical services.  Disruptions shall be kept to a minimum.  Whenever the Contractor contemplates entering any occupied areas and any existi...

	3.1.2 Owners Use of Existing Building:
	.1 The existing buildings will remain in full use and partial occupancy throughout the majority of the construction of the Work and phasing of work.  Refer to the Schedule provided by the General Contractor.

	3.1.3 Protection:
	.1 Work shall include temporary, weathertight, dust tight partitions between areas, and enclosing areas within the building where Work is performed.
	.2 Protection of existing building, including roofs, shall be substantial enough to prevent damage to them by falling objects, demolition, and mandatory construction traffic during new Work.
	.3 Protection of property in, or on, existing building shall include equipment, furniture, and other similar furnishings, hardware, trim, and supplies, whether fixed to building or not.
	.4 Take all precautions to ensure that no structural damage is caused to existing building by demolition and alternation Work.
	.5 Ensure during demolition and construction Work that materials, components, and similar items to be reused are protected from damage, and that measures are taken to keep down dust and noise at all times.
	.6 Take extraordinary means to protect relics, weathered surface, and materials and components which cannot be replaced.
	.7 Provide all necessary coverings to protect existing surfaces from damage during course of renovation.

	3.1.4 Removal of Existing Work:
	.1 Remove building elements, components, materials, and equipment.  Store and protect materials from damage for re-installation when Work above is complete.
	.2 Store and protect relocated items until built into new locations.
	.3 Limit removal of items to smallest areas possible, and make good disturbed existing Work.
	.4 Remove debris and accumulated dirt from existing building immediately as it accumulates, on a daily basis.  Ensure that during removal operations through the existing building that existing Work is not damaged and dirt, debris, and dust is not spread.
	.5 Maintain Work areas in existing building constantly broom clean to avoid tracking of dirt into adjacent areas.  Immediately clean up debris resulting from Work of Contract that is deposited in existing building outside of Work areas.  Make a daily ...

	3.1.5 New and Replacement Work:
	.1 Where existing work is altered, do all necessary cutting and fitting required to make satisfactory connections with existing work so as to leave entire work in a finished and acceptable condition.
	.2 Execute work with least possible interference and disturbance to occupants, public and normal use of premises.  Arrange with Consultant to facilitate execution of work.
	.3 Make good all existing materials and finishes, which are not to be removed nor altered, but which are damaged or disturbed during the progress of work under this contract.
	.4 Where existing work is to be made good, match the new work exactly to the old work in material, form, construction and finish, unless otherwise specified or approved.
	.5 Existing ductwork serving adjacent areas shall not be removed until all material for ductwork replacing it is on site.
	.6 Where ductwork is being removed and replaced to improve available ceiling heights, the interference drawings shall show:
	.1 All existing services including current duct location;
	.2 New duct and service locations;
	.3 New ceiling height.

	.7 No work shall proceed until interference drawings have been submitted and revised by the Consultant.

	3.1.6 Contractor's Use of Existing Building:
	.1 Access of construction personnel to the buildings will be permitted only at locations approved by the Owner and General Contractor.
	.2 Ensure that construction personnel perform Work in existing building only as required under the Contract, and that they do not use it as access to Work areas, except for Work in existing building, or for other approved purposes.  Access for constru...
	.3 Use of washroom and other services in existing building by construction personnel is prohibited, unless agreed upon with the Owner.  The Contractor shall clean all spaces needed at the completion of the job to the satisfaction of the Owner and Gene...
	.4 Construction personnel shall use areas of the existing building for their purposes only as designated by the Owner and the General Contractor only while Work is in progress.  Prohibit lounging and smoking in assigned areas.  Keep assigned areas cle...
	.5 Construction personnel shall use areas of the existing buildings only in a manner as determined by the Work.
	.6 All noisy and disrupted work shall be identified to the Owner and General Contractor with 48 hours minimum notice.  Cooperate with the Owner in regards to any special arrangements which may have to be made as a result.

	3.1.7 Existing Services:
	.1 Ensure that existing services are not damaged during demolition and construction.  Immediately cut off and cap concealed services uncovered during Work by qualified mechanical and electrical workers.
	.2 Relocate exposed existing mechanical and electrical services where alteration Work occurs.
	.3 Do not interrupt mechanical or electrical services of the existing building except for temporary close-downs to make connections to new Work, and as approved by prior arrangements with Consultant and Owner.  Give the General Contractor, Consultant ...
	.4 In no case shall services interruptions affect the total building.
	.5 Should existing services be accidentally uncovered and disrupted, make complete restoration immediately, and provide adequate protection to avoid further disruption until alternative means of providing permanent continuation of the services are made.
	.6 Payment for Work specified in the foregoing shall be made by the Contractor at no additional cost to the Owner, if, in the opinion of the Consultant, such Work could have been foreseen at time of tendering and which has been caused by lack of prope...
	.7 Payment for Work specified in the foregoing shall be paid for by the Owner at standard rates established in the industry if, in the opinion of the Consultant, such Work could not have been foreseen at time of tendering.
	.8 Advise the General Contractor, Consultant and Owner of the commencement, duration and termination dates of this Work.  Contractor shall keep a record of work hours, number of workers, tools, equipment rentals, quantities of material used, mileage, ...
	.9 Unless otherwise specified, restore services on which Work is performed to original condition.

	3.1.8 Return Air Ductwork
	.1 Install temporary filters on all return air ducts within the construction zone prior to the start of construction.

	3.1.9 Exhaust Air Ductwork
	.1 Cap all existing exhaust air ducts to the exterior wall, and add thermal insulation plug at the exhaust discharge to ensure thermal break.



	21 24 10 Portable Fire-Extinguishing Systems
	PART 1 - GENERAL
	1.1 GENERAL
	1.1.1 This section of the specification shall be read in conjunction with and be governed by the requirements outlined in section 21 05 10.

	1.2 REFERENCE STANDARDS
	1.2.1 Do work in accordance with the recommendations and requirements of:
	.1 NFPA 10 for portable fire extinguishers.
	.2 Ontario Building Code
	.3 Ontario Fire Code


	1.3 SHOP DRAWINGS AND PRODUCT DATA
	1.3.1 Submit shop drawings and product data in accordance with Section 21 05 10

	1.4 MAINTENANCE DATA
	1.4.1 Provide maintenance data for incorporation into manual specified in Section 21 05 10.


	PART 2 -   PRODUCTS
	2.1 MULTI-PURPOSE DRY CHEMICAL AND CO2 EXTINGUISHERS
	2.1.1 Stored pressure rechargeable type with hose and shut-off nozzle, ULC labeled for A, B and C class protection.  Sizes are as follows:
	2.1.2 Standard of Acceptance: Wilson & Cousins, Ansul, Pyrene, Flag, National Fire

	2.2 IDENTIFICATION
	2.2.1 Identify extinguishers in accordance with recommendations of NFPA 10 1998.
	2.2.2 Attach tag or label to extinguishers, indicating month and year of installation. Provide space for service dates.
	2.2.3 Provide rigid plastic fire extinguisher sign.  Sign to be screen printed with UV inks.  Holes to be spaced more than 5" (125 mm) apart to provide 3D effect.


	PART 3 -   EXECUTION
	3.1 INSTALLATION
	3.1.1 Provide portable fire extinguisher and cabinet and mount in wall during construction. Cabinet to be surface mounted.
	3.1.2 Prior to installing the extinguisher cabinets confirm mounting height and exact location with Consultant.
	3.1.3 Install all fire extinguisher signs above extinguishers.



	22 11 16 Domestic Water Supply Piping - Copper
	PART 1 - GENERAL
	1.1 GENERAL
	1.1.1 This section of the specification shall be read in conjunction with and shall be governed by the requirements outlined in Section 21 05 10 of the specification.

	1.2 REFERENCE STANDARDS
	1.2.1 Do the work in accordance with the Ontario Building Code, Plumbing Code and local authority having jurisdiction.
	1.2.2 ASTM B62-90  Specifications for Composition Bronze or Ounce Metal Castings.
	1.2.3 ANSI/ASME B16.5 Pipe Flanges and Flanged Fittings.
	1.2.4 ANSI/ASME B16.11 Forged Fittings, Socket Welding.
	1.2.5 ASTM B88   Specifications for Seamless Copper Water Tube.
	1.2.6 CSA B242-M80  Groove and Shoulder Type Mechanical Pipe Couplings.
	1.2.7 MSS SP 70  Cast Iron Gate, Globe, Angle and Check Valves
	1.2.8 MSS SP 71  Cast Iron Swing Check Valves Flanged and Threaded Ends.
	1.2.9 MSS SP 80  Bronze Gate, Globe, Angle and Check Valves

	1.3 SHOP DRAWINGS
	1.3.1 Submit product data in accordance with Section 21 05 10.
	1.3.2 Indicate following: valves.
	1.3.3 Provide shop drawings for all grooved end components.
	1.3.4 All grooved end components shall be provided by one manufacturer.


	PART 2 -  PRODUCTS
	2.1 PIPING
	2.1.1 Domestic hot, cold and recirculation tubing, within building.
	.1 Above ground: copper tube, hard drawn, type L: to ASTM B88M.
	.2 Buried: copper tube, soft annealed, type K: to ASTM B88M.

	2.1.2 All piping shall have certification markings for compliance with ASTM B88.

	2.2 FITTINGS
	2.2.1 Brass or bronze flanges and flanged fittings: to ANSI B16.24.
	2.2.2 Brass or bronze threaded fittings: to ANSI B16.15.
	2.2.3 Cast bronze to ANSI B16.18- 1984 or wrought copper and bronze to ANSI B16.22.

	2.3 JOINTS
	2.3.1 Rubber gaskets, 0.063" (1.6 mm) thick: to AWWA C111.
	2.3.2 Bolts, nuts, hex head and washers: to ASTM A307-83a, heavy series.
	2.3.3 For installation of the potable water system only lead free solder shall be used in accordance with Ontario Building Code, and Plumbing Code, and other Standards.
	2.3.4 Solder, tin antimony, 95:5 to ASTM B32.

	2.4 GROOVED COPPER METHOD
	2.4.1 Application
	.1 Grooved piping system may be used in lieu of flanged or sweated copper in size 2" (50 mm) and larger.  Couplings shall be designed with angle bolt pads to provide a rigid joint, complete with EPDM flush seal gasket suitable for temperatures from -3...

	2.4.2 Fittings
	.1 Housing: ductile iron conforming to ASTM-A536, Grade 65-45-12
	.2 Coating: rust inhibiting lead free paint
	.3 Bolts and nuts: heat treated, zinc electroplated carbon steel oval-neck track bolts conforming to ASTM A-183 and zinc electroplated carbon steel heavy hex nuts conforming to ASTM A-563,
	.4 Hinge Pin: carbon steel
	.5 Gaskets: in accordance with ASTM D-2000.  Grade E: EPDM rated for service between -30oF to 230oF (-34 C to 110 C).
	.6 Copper Fittings: Copper per ASTM B-75 and ASTM B-584.
	.7 When connecting dissimilar metals in liquid systems from grooved end steel  (IPS) to Copper (CTS) provide a dielectric waterway between the two materials.

	2.4.3 Standard of Acceptance: Victaulic, Grinnell

	2.5 GATE VALVES
	2.5.1 Gate valves shall only be utilized where specifically noted on the drawings.  For all other shut off valve applications utilize ball valves for 2" (50 mm) or smaller and butterfly valves for 2-1/2" (65 mm) and larger.
	2.5.2 NPS 2 and under, soldered:
	.1 Non-rising stem to MSS SP-80, Class 125, 860 kPa, bronze body, screw-in or bolted bonnet.
	.2 Standard of Acceptance:  Jenkins, Crane, Toyo, Kitz, Grinnell

	2.5.3 NPS 2 and under, screwed:
	.1 Rising stem: to MSS SP-80, class 125, 860 kPa, bronze body, solid wedge disc.
	.2 Standard of Acceptance: Jenkins, Crane, Toyo, Kitz, Grinnell


	2.6 GLOBE VALVES
	2.6.1 NPS 2 and under, balancing, soldered:
	.1 To MSS SP-80,  Class 125, 860 kPa, bronze body, renewable composition disc, screwed over bonnet.
	.2 Lockshield handles: as indicated.
	.3 Standard of Acceptance: Jenkins, Crane, Toyo, Kitz, Grinnell

	2.6.2 NPS 2 and under, balancing, screwed:
	.1 To MSS SP-80, class 125, 860 kPa, bronze body, screwed over bonnet, renewable composition disc.
	.2 Lockshield handles: as indicated.
	.3 Standard of Acceptance: Jenkins, Crane, Toyo, Kitz, Grinnell


	2.7 SWING CHECK VALVES
	2.7.1 NPS 2 and under, soldered:
	.1 To MSS SP-80, class 125, 860 kPa, bronze body, bronze swing disc, screw in cap, regrindable seat.
	.2 Standard of Acceptance: Jenkins, Crane, Toyo, Kitz, Grinnell

	2.7.2 NPS 2 and under, screwed:
	.1 To MSS SP-80, class 125, 860 kPa, bronze body, bronze swing disc, screw in cap, regrindable seat.
	.2 Standard of Acceptance: Jenkins, Crane, Toyo, Kitz, Grinnell


	2.8 BALL VALVES
	2.8.1 NPS 2 and under, branch isolators, screwed:
	.1 600 WOG, bronze body, bronze ball, with Teflon seal.
	.2 Ball valves shall have full port opening.
	.3 Standard of Acceptance: Jenkins, Crane, Toyo, Kitz, Grinnell, Apollo



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	3.1.1 Connect to fixtures and equipment in accordance with manufacturer’s instructions.
	3.1.2 Install tubing close to building structure to minimize furring, conserve headroom and space. Group exposed piping and run parallel to walls.
	3.1.3 Cut square, ream and clean tubing and tube ends, clean recesses of fittings and assemble without binding.
	3.1.4 Lay buried tubing in accordance with AWWA Class "B" bedding.
	3.1.5 Isolate equipment, fixtures and branches with ball valves.
	3.1.6 New or repaired potable water systems shall be purged of deleterious matter and disinfected prior to utilization.  The method to be followed shall be that prescribed by the health authority having jurisdiction or in the absence of a prescribed m...
	.1 The pipe system shall be flushed with clean, potable water until dirty water does not appear at the points of outlet.
	.2 The system or part thereof shall be filled with a water/chlorine solution containing at least 50 parts per million (50 mg/L) of chlorine, and the system or part thereof shall be valved off and allowed to stand for 24 hours; or the system or part th...
	.3 Following the required standing time, the system shall be flushed with clean potable water until the chlorine is purged from the system.
	.4 The procedure shall be repeated where shown by a bacteriological examination that contamination remains present in the system.

	3.1.7 Compression fittings are not acceptable.
	3.1.8 All valves packing shall be asbestos free.
	3.1.9 Provide isolation valves on all main branch feeds to each washroom group and as shown on drawings.
	3.1.10 Install all grooved end components as per manufacturer’s latest recommendation.



	22 13 17 Storm and Sanitary Drainage Piping - Cast Iron and Copper
	PART 1 - GENERAL
	1.1 GENERAL
	1.1.1 This section of the specification shall be read in conjunction with and shall be governed by the requirements outlined in Section 01 01 00 of the specification.

	1.2 REFERENCE STANDARDS
	1.2.1 Do the work in accordance with the Ontario Building Code, Plumbing Code, and local authority having jurisdiction.
	1.2.2 CSA B70 Specifications for Cast Iron Soil Pipe Fittings and Means of Joining.
	1.2.3 CSA B125 Specifications for Plumbing Fittings
	1.2.4 ASTM B32 Specifications for Solder Metal
	1.2.5 ASTM B306 Specifications for Copper Drainage Tube (DWV)
	1.2.6 ASTM B88, ASTM B88M  Specifications for Seamless Copper Water Tube
	1.2.7 ASTM A74 Specification for Cast Iron Soil Pipe and Fittings
	1.2.8 ASTM C564 Specification for Rubber Gasket for Cast Iron Soil Pipe and Fittings


	PART 2 -  PRODUCTS
	2.1 COPPER TUBE AND FITTINGS
	2.1.1 For all above grade vent, sanitary and storm piping, Type DWV to:
	.1 ASTM B306 - Specification for copper drainage tube (DWV).
	.2 CSA B158 for cast brass fittings.
	.3 ANSI B16.29 for wrought copper fittings.
	.4 Solder: tin-lead, 50:50, to ASTM B32, type 50A - Specification for solder metal.
	.5 ASTM B88.
	.6 ASTM C564


	2.2 CAST IRON PIPING AND FITTINGS
	2.2.1 For above grade storm, sanitary and vent piping, minimum NPS 3, to CSA B70, ASTM A74 with heavy bituminous coating.
	2.2.2 For above grade storm, sanitary and vent piping 4" (100 mm) size and larger: Cast iron.
	2.2.3 For storm, sanitary and vent piping joints.
	.1 Mechanical joints.
	.1 Neoprene of butyl rubber compression gaskets for all pipe connections to ASTM C564-70.
	.2 SS clamps.




	PART 3 -  EXECUTION
	3.1 INSTALLATION
	3.1.1 Install piping parallel and close to walls to conserve space, and to grade indicated, and to suit installation of related work.
	3.1.2 Apply two coats of asphalt paint to pipe laid in, or passing through concrete.
	3.1.3 Where piping passes through floor or wall below grade pack and seal in concrete complete with Link Seal.
	3.1.4 PVC piping shall not be utilized above grade.  PVC piping is acceptable for below grade piping.  The PVC piping shall convert to cast iron prior to the point where it penetrates the floor slab.
	3.1.5 Provide venting to plumbing fixtures and fixture groups in accordance with the Ontario Building Code, Plumbing Code, and local authorities having jurisdiction.

	3.2 TESTING
	3.2.1 The drainage and vent system shall be tested in accordance with the Ontario Building Code, Plumbing Code, and tested in accordance with the requirements of the authority having jurisdiction. Perform tests in the presence of each governing author...
	3.2.2 Perform tests before piping is covered or concealed.
	3.2.3 Remove all fittings which will not withstand test pressure, and replace after test.
	3.2.4 Eliminate leaks, or remove and refit defective parts.



	22 42 00 Commercial Plumbing Fixtures
	PART 1 - GENERAL
	1.1 GENERAL
	1.1.1 This section of the specification shall be read in conjunction with and be governed by the requirements of Section 01 01 00 of the specification.

	1.2 REFERENCE STANDARDS
	1.2.1 Do the work in accordance with the Ontario Building Code, Plumbing Code, and in accordance with local regulations except where specified otherwise.
	1.2.2 Do the work in accordance with CAN3-B45 and CSA B125 except where specified otherwise.

	1.3 SHOP DRAWINGS
	1.3.1 Submit shop drawings in accordance with Section 01 33 00.

	1.4 MAINTENANCE DATA
	1.4.1 Provide maintenance data for incorporation into maintenance manual specified in Section 01 33 00.

	1.5 FIXTURES AND TRIM
	1.5.1 Architectural drawings to govern in determination of number and location of fixtures.
	1.5.2 Fixtures to be product of one manufacturer.
	1.5.3 Unless specified otherwise, trim to be product of one manufacturer.


	PART 2 -  PRODUCTS
	2.1 GENERAL
	2.1.1 Plumbing fixtures shall be as indicated and specified with all required supports,  accessories, wastes, vent and water  connections as required to make the fixture  complete.
	2.1.2 Unless specified otherwise, fixtures shall be white.
	2.1.3 Unless specified otherwise, all exposed valves, pipe, escutcheon, etc., shall be polished chrome finish.
	2.1.4 Fixtures and trim shall be new and free of all defects or blemishes. Finished surfaces shall be clean, smooth, and bright guaranteed not to craze, change color or scale. Imperfections of any kind shall be sufficient reason for rejection and the ...
	2.1.5 Provide all lavatory hot and cold water supply lines with a renewable disc, chromium plated lock shield stop valve.
	2.1.6 Provide cast brass chrome plated escutcheon plates with set screws on all water and drain pipes where such lines pass through, floors, walls and partitions.
	2.1.7 Protect fixtures with enamel or glazed surface from damage by covering or coating as recommended in the Bulletin "Handling & Care of Enameled C.I. Plumbing Fixtures".
	2.1.8 Ontario Building Code conforming wheel chair accessible assemblies shall be covered with an under sink/lavatory protective pipe cover.


	PART 3 -  EXECUTION
	3.1 FIXTURE INSTALLATION
	3.1.1 Connect fixtures complete with supplies and drains, traps and cleanouts, supported level and square. Hot water faucets shall be on left.
	3.1.2 Provide venting for all plumbing fixtures as required by codes.
	3.1.3 All handicap fixtures to be mounted at heights to be in accordance with Ontario Building Code requirements and shall be in accordance with requirements of local authorities having jurisdiction.
	3.1.4 Provide chrome plated flexible supplies to fixtures with screw driver stops, reducers and escutcheons.
	3.1.5 All piping shall be recessed unless otherwise approved.  Piping to be installed in areas shall be run in neat parallel lines as tight as possible to walls and ceilings.
	3.1.6 Install fixtures in accordance with manufacturer’s recommendations.



	22 42 01 Plumbing Specialties and Accessories
	PART 1 - GENERAL
	1.1 GENERAL
	1.1.1 This section of the specification shall be read in conjunction with and shall be governed by the requirements outlined in section 21 05 10 of the specification.

	1.2 REFERENCE STANDARDS
	1.2.1 Do plumbing specialties and accessories work in accordance with the Ontario Building Code, Plumbing Code, and local authority having jurisdiction.

	1.3 SHOP DRAWINGS
	1.3.1 Submit shop drawings in accordance with Section 21 05 01.
	1.3.2 Indicate dimensions, construction details and materials for the following:
	.1 Floor drains
	.2 Clean outs
	.3 Water hammer arrester
	.4 Backflow preventors



	PART 2 -  PRODUCTS
	2.1 FLOOR DRAINS
	2.1.1 General: all floor drains to be provided with trap primer tapping.
	2.1.2 FD-1 FLOOR DRAINS - FINISHED AREA - ADJUSTABLE STRAINER   Jay R smith model # 2005Y-A05NB Floor Drain, duco coated cast iron body, with reversible membrane clamp and adjustable collar, no hub, 5" (127mm) diameter nickel bronze strainer.
	2.1.3 FFD-1 FLOOR DRAINS - FINISHED AREA - STRAINER WITH FUNNEL   Jay R. Smith #2005-3580NB-P050 Floor Drain, all duco coated, 9" (220mm) dia. cast iron body, reversible flashing clamp with seepage openings, no-hub outlet round Funnel 4" (102mm) Dia. ...

	2.2 CLEANOUTS
	2.2.1 Line Cleanouts
	2.2.2 Line cleanouts in cast iron pipe with polyurethane gasketted cover secured to body with full size pipe opening.
	.1 Standard of Acceptance: JR Smith 4420, Zurn.

	2.2.3 Stack Cleanout
	2.2.4 In base of cast iron stacks with neoprene gasketted secured cover.  Where cleanouts are concealed behind finished walls access shall be round stainless steel plate and slotted flat head S.S. screws.
	.1 Standard of Acceptance: JR Smith 4510, Zurn.

	2.2.5 Floor Cleanouts
	.1 In Unfinished Areas.
	.1 Epoxy coated cast body with integral clamp device, and removable positive seal cleanout plug and heavy duty 6" (150 mm) adjustable cover secured with stainless steel screws.
	.2 Standard of Acceptance: JR Smith 4220, Zurn ZN 1500, Wade, Josam.


	2.2.6 In Finished Areas
	.1 All cleanouts shall be coordinated with the Architectural floor finish.  Submit shop drawing showing all floor cleanouts on Architectural Terrazzo Finish Drawing to coordinate location with Architectural Terrazzo prior to installation.
	.2 In tiled areas:
	.1 Same as above with square nickel bronze cover secured with stainless steel screws and frame recessed for tile.  Cover shall be adjustable to suit floor lines when installing finished floor.
	.2 Standard of Acceptance: JR Smith 4140, Zurn, Wade, Josam.

	.3 In terazzo areas:
	.1 Same as above with square nickel bronze cover secured with stainless steel screws and frame recessed for terazzo.  Cover shall be adjustable to suit floor lines when installing finished floor.
	.2 Standard of Acceptance: JR Smith 4180, Zurn, Wade, Josam.

	.4 In carpeted areas:
	.1 Same as above with nickel bronze cover and frame secured with stainless steel screws.  Cover shall be adjustable to suit floor lines when installing finished floor.
	.2 Standard of Acceptance: JR Smith 4020Y, Zurn, Wade, Josam.

	.5 In other finished areas:
	.1 Same as above with nickel bronze frame and cover secured with stainless steel screws.  Cover shall be adjustable to suit floor lines when installing finished floor.
	.2 Standard of Acceptance: JR Smith 4020, Zurn, Wade, Josam.

	.6 In heavy traffic areas
	.1 Same as above with extra heavy nickel bronze frame and cover secured with stainless steel screws.  Cover shall be adjustable to suit floor lines when installing finished floor.
	.2 Standard of Acceptance: JR Smith 4100, Zurn, Wade, Josam.



	2.3 RECESSED ACCESS DOORS
	2.3.1 The Mechanical Contractor shall prepare a drawing showing the location of all access doors required in hard ceilings prior to proceeding with the installation of the piping for these areas.

	2.4 WATER HAMMER ARRESTOR
	2.4.1 Brass piston in a type “K” copper casing size according to manufacturers recommendation chart below to eliminate water hammer and shock from piping system.  Provide water hammer arrester on hot and cold water supplies to all quick valves, soleno...
	2.4.2 Standard of Acceptance: PPP Series SC

	2.5 TRAP SEAL PRIMERS
	2.5.1 Provide for all floor and hub drains.
	2.5.2 1 or 2 Floor Drains
	2.5.3 (" (12 mm) NPT connections, with strainer and integral back flow preventer and vacuum breaker.
	2.5.3 (" (12 mm) NPT connections, with strainer and integral back flow preventer and vacuum breaker.
	2.5.4 Provide NPS 1/2 Type K hard copper or plastic tubing connection between trap primer valve and floor drain.
	2.5.5 Trap primer to be mounted 1 foot above the floor for every 20 feet of make-up water line.
	2.5.6 Standard of Acceptance: PPP Model PO-500 as required.
	2.5.7 All Locations With 2 or More Traps within 100 Feet of Each Other
	2.5.8 The unit shall supply a minimum of 10 oz. Of water per opening, once in each 24 hour period based on system pressure of 60 psi.  Factory assembled with a bronze body ball valve, water hammer arrester, solenoid valve, atmospheric vacuum breaker, ...
	2.5.9 Trap primer shall be mounted 1 foot above the floor for every 20 feet of make-up water line.
	2.5.10 Standard of Acceptance: PPP PT-4 through 24 as required.

	2.6 TRAPS
	2.6.1 Cast iron body deep seal traps, threaded, hub, or spigot on inlet.


	PART 3 -  EXECUTION
	3.1 CLEANOUTS
	3.1.1 In addition to those required by code, install at base of all soil and waste stacks, and rainwater leaders and where indicated.
	3.1.2 Bring cleanouts to wall or finished floor unless serviceable from below floor.
	3.1.3 Building drain cleanout and stack base cleanouts: line size to maximum NPS 4.

	3.2 WATER HAMMER ARRESTER
	3.2.1 Install on branch supplies to each fixture or group of fixtures and where indicated.

	3.3 TRAP SEAL PRIMERS
	3.3.1 Install on cold water supply to nearest plumbing fixture, in concealed space and in accordance with manufacturers recommendations.
	3.3.2 Install shut-off valves, solenoid valves and timer in accordance with manufacturer's instructions.  Provide wiring and connections as required.  Mechanical contractor shall be responsible for all electrical wiring to the timer from the nearest j...
	3.3.3 The trap seal primers are not shown on the drawing.  The Division 15 Contractor shall be responsible for locating the trap seal primers in Janitor’s closets, Storage Rooms or Mechanical rooms and providing all piping and wiring from these locati...

	3.4 FLOOR DRAINS AND AREA DRAINS
	3.4.1 Install all square floor and area drains perpendicular to walls and in accordance with manufacturer’s recommendations.



	23 05 05 Thermal Insulation For Piping
	PART 1 - GENERAL
	1.1 GENERAL
	1.1.1 This Section of the Specification shall be read in conjunction with and be governed by the requirements of Section 21 05 01 - Mechanical General Provisions.
	1.1.2 Perform Thermal Insulation work in accordance with ASHRAE 90-1 Standards.

	1.2 REFERENCE STANDARDS
	1.2.1 ANSI/NFPA 90A   Installation of Air Conditioning and Ventilating Systems
	1.2.2 ANSI/NFPA 90B  Installation of Warm Air Heating and Air Conditioning Systems
	1.2.3 ASTM.A167-92B Specification for Stainless and Heat Resisting Chromium-Nickel Steel Plate, Sheet and Strip
	1.2.4 ASTM C335 Test Method for Steady State Heat Transfer Properties of Horizontal Pipe Insulations
	1.2.5 ASTM C411-82 Test Method for Hot Surface Performance of High Temperature Thermal Insulation
	1.2.6 CAN/CGSB-51.12 Cement, Thermal Insulating and Finishing
	1.2.7 CAN/CGSB-51.40 Thermal Insulation, Flexible, Elastomeric, Unicellular, Sheet and Pipe Covering
	1.2.8 CGSB 51-GP-9M Thermal Insulation, Mineral Fibre, Sleeving for Piping and Round Ducting
	1.2.9 CGSB51-GP-11M Thermal Insulation, Mineral Fibre, Blanket for Piping, Ducting, Machinery and Boilers
	1.2.10 CGSB51-GP-52M Vapour Barrier Jacket and Facing Material for Pipe, Duct and Equipment Thermal Insulation

	1.3 SHOP DRAWINGS
	1.3.1 Submit shop drawings in accordance with Section 21 05 01.
	1.3.2 Submit manufacturer's catalogue of literature related to installation, fabrication for pipe, fittings, valves and jointing recommendations for approval.
	1.3.3 Prior to ordering insulation materials, submit a sample board demonstrating the cross section of each type of insulation to be utilized on the project for approval.  Submission shall include insulating material, exterior jackets and adhesive for...

	1.4 DEFINITIONS
	1.4.1 "CONCEALED" means: Insulated mechanical services and equipment in trenches, chases, furred spaces, pipe shafts or hung ceilings.
	1.4.2 "EXPOSED" means: "not concealed" as defined herein.

	1.5 REGULATORY REQUIREMENTS
	1.5.1 Comply with all requirements of Local and Provincial Authorities having jurisdiction, the Ontario Building Code and the Underwriters’ Laboratory of Canada (ULC).
	1.5.2 When tested, fire retardant type insulation materials, coverings and adhesives with maximum 25 Flame Spread and maximum 50 Smoke Developed ratings, shall be in accordance with CAN/ULC-S102 and NFPA 255.  Materials tested in accordance with ASTM ...
	1.5.3 Properly identify insulation materials, coverings and adhesives when required by Federal and/or Provincial Health and Safety WHMIS Legislation.

	1.6 QUALIFICATIONS
	1.6.1 Engage a licensed Insulation Application Contractor, specializing in, and possessing an established reputation for this type of work.

	1.7 QUALITY ASSURANCE
	1.7.1 Insulating material(s) shall be new, undamaged and of the respective type(s) specified for each specific application.
	1.7.2 Pipe insulation shall be performed and furnished in standard lengths with ends cut square, and conforming with the dimensional requirements of ASTM C 585.

	1.8 DELIVERY, STORAGE AND HANDLING
	1.8.1 Insulation, coverings, cements, adhesives coatings etc., shall be shipped to the site in factory fabricated containers, with the manufacturer’s stamp or label affixed, indicating the fire hazard ratings of the products, name of the manufacturer ...
	1.8.2 Retain insulation materials in their original containers, until immediately prior to application.  Keep all materials dry during shipping and storage.
	1.8.3 Retain adhesives in their original cartons or containers with the manufacturer’s name and catalogue number clearly identified on same.  Protect contents against freezing.
	1.8.4 Protect insulation against dirt, water, chemical and mechanical damage before, during and after installation.  Do not install damaged insulation.  The Contractor shall remove all damaged insulation from the job site, at no additional cost to the...
	1.8.5 Installed, non-weatherproofed, insulation shall be protected from inclement weather with an approved waterproof sheeting as installed by the Contractor.   The Contractor shall remove and replace any wet or damaged insulation, at no additional co...


	PART 2 -  PRODUCTS
	2.1 P-1 - FORMED FIBROUS GLASS
	2.1.1 Application:
	.1 Insulation System P-1 for piping, valves, and fittings as follows:
	.1 Domestic hot water, tempered water and recirculating piping.


	2.1.2 Material(s):
	.1 Insulate all piping with a preformed inorganic fiberglass pipe insulation, complying with ASTM C 547, Class 3 to 850( F. (454( C.), rigid, moulded pipe insulation, non-combustible and conforming with the following:
	.1 “k” (KSI) @ 75( F. mean temperature 0.23 max. (0.033 @ 24( C.);
	.2 Maximum service temperature 850( F. (454( C.);
	.3 rated 25/50 per ASTM E 84, UL 723 and NFPA 255;


	2.1.3 Vapour Retardant Jacketing:
	.1 White "KRAFT" paper reinforced with a glass fibre yarn and bonded to an aluminum foil, with self-sealing longitudinal laps and butt strips.
	.2 Standard of Acceptance:  Fiberglass Canada: 850 with ASJ-SSL Jacket, Manson: Alley K with all-purpose APT Jacket, Knauf, Johns Manville.

	2.1.4 Thickness:
	.1 Table 1 - Insulation Thicknesses follows:


	2.2 P-2 - FORMED FIBROUS GLASS WITH VAPOUR BARRIER
	2.2.1 Application:
	.1 Insulation System P-2 - Piping, Valves and Fittings - Temperatures Up To 850( F. (454( C.):
	.1 domestic cold water;
	.2 horizontal and vertical runs of storm piping for 33' (10 m) from roof drain;
	.3 where multiple storm drain runouts are shorter than 33' (10 m) connect into a storm main.  Insulate entire length of storm main up to 33' (10 m) beyond the last runout;
	.4 entire length of horizontal storm piping above hard ceilings.


	2.2.2 Material(s):
	.1 Insulate all piping with a preformed fiberglass pipe insulation, complying with ASTM C 547, Class 3 to 850( F. (454( C.), rigid, moulded pipe insulation, non-combustible and conforming with the following:
	.1 “k” (KSI) @ 75( F. (24( C.), mean temperature 0.23 max. (0.033 @ 24( C.);
	.2 maximum service temperature 850( F. (454( C.);
	.3 rated 25/50 per ASTM E 84, UL 723 and NFPA 255;
	.4 product must comply with ASTM C 795 when used over stainless steel.


	2.2.3 Vapour Retardant Jacketing:
	.1 White "KRAFT" paper reinforced with a glass fibre yarn and bonded to an aluminum foil, with self-sealing longitudinal laps and butt strips.
	.2 Standard of Acceptance:   Fibreglass Canada: 850 with ASJ-SSL Jacket, Manson: Alley K with all-purpose APT Jacket, Knauf, Johns Manville

	2.2.4 Thickness:

	2.3 FASTENINGS
	2.3.1 Insulation Systems P-1, and P-2:
	.1 Tape:  Colour matching, pressure sensitive, self adhesive vinyl tape.  Under 25 for Flame Spread and under 50 for Smoke Developed ratings.
	.2 Lap Seal Adhesive:  Quick-setting adhesive for joints and lap sealing of vapour barriers. 10 Flame Spread and 0 Smoke Developed ratings.
	.3 Standard of Acceptance:  Foster: 85-75 Drion.
	.4 Lagging Adhesive:  Fire retardant coating approved by CFFM and Authorities having jurisdiction prior to application.


	2.4 JACKETS
	2.4.1 Canvas:
	.1 Apply in exposed areas:  compacted firm, ULC listed, heavy plain weave, cotton fabric at 6 oz. per sq. yd (220 g/m2) treated with diluted fire retardant lagging adhesive.
	.2 On concealed valves and fittings use ULC listed plain weave cotton fabric at 3 oz. per sq. yd (120 g/m2).
	.3 Standard of Acceptance: S. Fattal, Thermocanvas, Johns Manville.

	2.4.2 Aluminum:
	.1 Apply in areas exposed to the outdoors to CSA HA Series-M1980:
	.1 crimped or embossed alloy jacketing 0.016" (0.045 mm) 26 gauge thick with longitudinal slip joints and 2" (50 mm) end laps with factory attached protective liner on interior surface.  Aluminum alloy butt straps with mechanical fasteners;
	.2 jackets on fitting, 0.016" (0.045 mm) thick, die shaped components of alloy with factory attached protective liner on interior surface.




	PART 3 -  EXECUTION
	3.1 APPLICATION
	3.1.1 Apply insulation once required tests are complete and approved by the Consultant.  Surfaces shall be clean and dry when insulation is installed and during application of any finish.
	3.1.2 Work shall be performed by a qualified Insulation Journeymen.
	3.1.3 Apply insulation under ambient temperature conditions in accordance with insulation or adhesive manufacturer’s recommendations.
	3.1.4 Apply insulation neatly and tightly in unbroken lengths and with ends of sections firmly and squarely butted or engaged together.  Lap canvas or other specified wrapping over all joints and thoroughly cement down with adhesive.  Vapour barriers ...
	3.1.5 Extend insulation through sleeves in walls (except fire walls) or other openings in the building for a continual insulation and vapour barrier of uniform diameter.
	3.1.6 Terminate insulation at each side of the fire walls and pack the space between the wall sleeve and pipe as specified in Section 21 05 01.
	3.1.7 Replace removed insulation from existing piping to make tie-in connections with new insulation.  Cut back existing insulation a sufficient distance to make/form a neat and firm butt joint between old and new insulation.
	3.1.8 Protect insulation on domestic cold water lines with insulation shields consisting of high density insulation and sheet steel support.  Alternatively, bury pipe hanger in insulation and apply insulation up hanger rod not less than four (4) times...
	3.1.9 Apply specified adhesives, mastics and coatings to manufacturer’s recommended minimum coverage per gallon.
	3.1.10 Install insulation with smooth and even surfaces.
	3.1.11 Where piping is indicated to be heat traced, provide oversized insulation to accommodate heat tracing cable.
	3.1.12 Apply insulation materials, accessories and finishes in accordance with manufacturer's recommendations.

	3.2 PIPE INSULATION
	3.2.1 Preformed Insulation:  Sectional insulation up to NPS 12, sectional or curved segmented above NPS 12.
	3.2.2 Multi-Layered Insulation:  Use staggered butt joint construction.
	3.2.3 Vertical Pipe over NPS 3:  Use insulation supports welded or bolted to pipe directly above lowest pipe fitting.  Thereafter, locate on 15' (4.5 m) centres and at each valve and flange.
	3.2.4 At expansion joints in piping, apply insulation over a 16-gauge sleeve fabricated to fit around expansion joint without restricting its movement.  Fabricate sleeve(s) so it may be removed to allow for the repacking and lubrication of the expansi...
	3.2.5 Terminate insulation at each end of unions and flanges on hot lines, and at other points where indicated, with insulation cement, to CGSB 51-GP-6M, trowelled on bevel.
	3.2.6 Gouge out insulation for a proper fit where there is interference between the weld bead and the insulation.  Bevel away from studs and nuts to permit their removal without damage to insulation, and closely and neatly trim around extending parts ...
	3.2.7 Insulation is not required on chrome plated piping and fittings.
	3.2.8 Surface temperature on the outside of insulation shall not exceed 150( F. (66( C.).
	3.2.9 Insulate flanges, valves and fittings with segments of insulation of the same type and thickness as the insulation on the pipe, secured in place with soft annealed galvanized wire.  Finish with cement and canvas while the cement is still wet.

	3.3 MECHANICAL FASTENERS
	3.3.1 Secure pipe insulation by straps.  Space straps at not more than 36” (900 mm) on centres and use at least three (3) rows per length of insulation section.

	3.4 SIZING
	3.4.1 Provide fire retardant coating on canvas jackets.
	3.4.2 Fire retardant coating shall be approved by Authorities having jurisdiction and CFFM prior to application.
	3.4.3 Priming:
	.1 Coat canvas covering exposed in finished spaces with diluted coat of lagging adhesive, as recommended by the insulation manufacturer.  Paint canvas to colour approved by Architect.




	23 05 29 Hangers and Supports
	PART 1 - GENERAL
	1.1 GENERAL
	1.1.1 This section of the specification shall be read in conjunction with and be governed by the requirements of Section 15010.

	1.2 REFERENCE STANDARDS
	1.2.1 MSS SP 58 – 1993 Pipe Hangers and Supports - Materials, Design and Manufacture
	1.2.2 MSS SP 69 – 1996 Pipe Hangers and Supports - Selection and Applications
	1.2.3 MSS SP 89 – 1998 Pipe Hangers and Supports -  Fabrication and Installation Practices
	1.2.4 MSS SP 90 – 2000 Guideline for Terminology For Pipe Hangers and Supports.
	1.2.5 ASTM B633 – Specification for Electrodeposited coatings of Zinc on Iron and Steel.
	1.2.6 ASTM A123 – Specification for Zinc (Hot Galvanized) Coatings on Products Fabricated from Rolled, Pressed, and Forged Steel Shapes, Plates, Bars and Strip.
	1.2.7 ASTM A653 – Specification for Steel Sheet, Zinc, Coated by the Hot Dip Process.
	1.2.8 ASTM A1011 – Specification for Steel, Sheet and Strip, Hot Rolled, Carbon, Structural, High Strength low Alloy, and High Strength Low Alloy with Improved Formability.

	1.3 SHOP DRAWINGS
	1.3.1 Submit shop drawings in accordance with Section 15010.
	1.3.2 Submit for approval, manufacturer's catalogue literature related to installation and fabrication.
	1.3.3 Submit product data on all hanger and support devices, including shields and attachment methods.  Product data to include, but not limited to materials, finishes, approvals, load ratings and dimension information.


	PART 2 -  PRODUCTS
	2.1 PIPE HANGERS AND SUPPORTS
	2.1.1 Inserts
	.1 Inserts shall be in accordance with MSS SP 58.
	.2 Set inserts in position in advance of concrete work. If necessary, use grid system in equipment room.
	.3 All inserts shall be provided with a means for attachment to forms.

	2.1.2 Poured Concrete
	.1 For concrete that has been poured and is a minimum of 4” (100mm) thick and pipes up to 4 NPS, approved type expansion shields and bolts may be used.
	.2 All drilling for hangers, rod inserts and work of similar nature shall be completed by Division 15.

	2.1.3 Clamps
	.1 For pipe sizes  2”  (50mm) and smaller  utilize malleable iron C clamps, lock nuts and cup point set screws for steel construction.
	.2 For pipe sizes larger than 2” (50mm) utilize malleable iron beam clamp with cross bolt for steel construction.
	.3 Clamps shall be UL, ULc and FM approved.

	2.1.4 Supplementary Supports
	.1 Steel construction required solely for the work of the Mechanical Contractor or Sub Trades and not shown on the Architectural or Structural Drawings shall be supplied and installed by the Mechanical Contractor or Sub Trade in accordance with applic...

	2.1.5 Anchoring
	.1 Anchoring of piping and equipment shall be to manufacturers recommendations.
	.2 All steam and condensate piping shall be hung in accordance with the requirements outlined in ANSI B31.1-1995.  Refer to Specification Sections for Steam and Condensate piping for requirements for stress analysis calculations.

	2.1.6 Hangers
	.1 Fabricate hangers, riser clamps, supports and sway braces in accordance with ANSI B31.1-1995 and MSS SP 58, MSS SP 69, MSS SP 89 and MSS SP 90.
	.2 Steel pipe hangers and supports shall have the manufacturers name, part number, and applicable size stamped in the part itself for identification.
	.3 Hangers shall adequately support the piping system. They shall be located near or at changes in piping direction and as close as possible to concentrated loads.  They shall provide a means for vertical adjustment after erection to maintain pitch re...
	.4 The Division 15 Contractor shall complete weight balance calculations for all piping systems to determine the required supporting force at each hanger location and the pipe weight load at each equipment connection.
	.5 The pipe hangers shall be capable of supporting the pipe in all conditions of operation.  They shall allow free expansion and contraction of the piping and prevent excessive stress resulting from transferred weight being introduced into the connect...
	.6 Where piping is subjected to shock loads, such as thrust imposed by the activation of safety valves or the starting and stopping of condenser water systems hanger design shall include the provision of rigid restraints or shock absorbing devices of ...
	.7 Supports, guides and anchors shall be designed so that excessive heat will not be transmitted to the structure.
	.8 For pipe sizes 2 ½”  (65 mm) and less utilize either adjustable clevis hangers or adjustable swivel ring hangers.
	.9 For pipe sizes greater than 2 ½” (65 mm) utilize adjustable clevis type hangers.
	.10 For all domestic cold water, chilled water and steam and  condensate piping the hangers shall be oversized to fit over the outside of the insulation.
	.11 Use roller type hangers as required.
	.12 Provide spring hangers where required to offset expansion on horizontal runs which follow long vertical risers.
	.13 Provide spring hangers where specified in section 15241.
	.14 Provide saddles for all insulated pipes and prefabricated insulation shields with high density insulation with vapour barriers for domestic cold water and chilled water piping.

	2.1.7 Hanger Types
	.1 Adjustable Swivel Type Hangers
	.1 Hanger shall constructed of carbon steel.
	.2 Hanger to be UL, ULc and FM approved.
	.3 For sprinkler piping applications the swivel hanger shall meet the requirements of the NFPA.
	.4 Swivel nut shall provide vertical adjustment once the pipe is in place.
	.5 For non insulated copper pipe utilize either copper plated or epoxy coated hangers.
	.6 Standard of Acceptance uninsulated steel pipe: Hunt Fig. #20, Myatt, Anvil Fig.69.
	.7 Standard of Acceptance uninsulated copper pipe: Hunt Fig #20C or Hunt Fig # 20E, Myatt, Anvil Fig. CT-69.
	.8 Standard of Acceptance insulated copper or steel pipe: Hunt Fig # 25H, Myatt, Anvil, Cooper B-Line

	.2 Clevis Hangers
	.1 Hanger shall be constructed of carbon steel.
	.2 Hanger to be UL, ULc and FM approved.
	.3 Hanger shall provide vertical adjustment once the pipe is in place.  For sizes 5” (125 mm) and larger utilize rod with two nuts.  For sizes less than 5” (125 mm) utilize bolt and nut.
	.4 For non-insulated copper pipe utilize either copper plated or epoxy coated hangers.
	.5 For roller hangers provide cast iron roller.
	.6 Standard of Acceptance uninsulated steel pipe: Hunt Fig #32, Myatt, Anvil, Cooper B-Line.
	.7 Standard of Acceptance uninsulated copper pipe: Hunt Fig 30C or 30E, Myatt, Anvil Fig 65 epoxy coated, Cooper B-Line.
	.8 Standard of Acceptance steam piping requiring roller hangers: Hunt Fig #3436, Myatt, Anvil Fig 181, Cooper B-Line.
	.9 Standard of Acceptance insulated copper or steel pipe: Hunt Fig 32U, Myatt, Anvil Fig 260, Cooper B-Line.


	2.1.8 Trapeze Hangers
	.1 Hanger shall be tube construction constructed of 12 gauge rolled form ASTM 1011 structural steel Gr. 33 structural steel channel with galvanized finish.
	.2 Hanger shall be sized for the total weight of the pipes, concentrated loads, water and insulation supported on the trapeze.
	.3 Trapeze assembly shall be supported by a minimum of two rods with washer plates sized for the total weight of the pipes, concentrated loads and fluids within the pipes.
	.4 All insulated pipe shall be provided with insulation shields and high density insulation so that the insulation can be supported above the trapeze.
	.5 Pipes mounted on trapeze hangers shall be guided by a U bolt every second hanger.
	.6 Trapeze hangers shall be sized as follows:
	.7 Standard of Acceptance: Anvil Fig. 46, Myatt, Hunt, Cooper B-Line.
	.8 Riser clamps
	.1 Clamp shall be constructed of carbon steel.
	.2 Clamp to be UL, ULc and FM approved.
	.3 For uninsulated copper pipe utilize copper plated riser clamp.
	.4 Standard of Acceptance: Hunt Fig #40, 41, 42C, Myatt, Anvil Fig 261, Cooper B-Line.



	2.2 Insulation Shields (Saddles)
	.1 Insulation shields shall be constructed of carbon steel and shall be galvanized.
	.2 Insulation shields shall be utilized in conjunction with high compressive strength inserts.
	.3 For pipes sizes NPS 5 and smaller the minimum metal thickness shall be 0.12” (3.2 mm).
	.4 For pipes sizes NPS 6 and larger the minimum metal thickness shall be 0.19”, 4.8 mm).
	.5 Shields shall 12” (300 mm) in axial length and shall span an arc of approximately 180 degrees.
	.6 Shields for pipe sizes NPS 12 and larger shall have a centre rib.
	.7 Standard of Acceptance: Hunt, Myatt, Anvil Fig 167, Cooper B- Line.

	2.3 Calcium Silicate
	2.3.1 Providing Calcium Silicate Insulation at each hanger or trapeze support rather than insulation shields  is acceptable.

	2.4 Rod Sizing and Support Spacing
	2.4.1 Govern spacing between pipe rack supports using smallest pipe size.
	2.4.2 All hanger rods shall be galvanized or painted with red chromate primer.
	2.4.3 Rods shall be threaded at both ends or be provided with a continuous thread.  Use adjusting locknuts at upper attachments and hangers.  No wire, chain or perforated straps shall be allowed.
	2.4.4 Use rod diameters and spacing for pipe supports as shown in table with following exceptions:
	.1 Support plumbing piping in accordance with more stringent requirements of authorities having jurisdiction or as specified.
	.2 Support NPS 1/2 gas pipe every 6 ft (1.8 m).
	.3 Support NPS 1/2 copper pipe every 5 ft (1.5 m).
	.4 Support flexible joint roll grooved pipe in accordance with table 2 below, but not less than one hanger for each joint.
	.5 Support fire protection piping in accordance with NFPA codes.
	.6 Support plumbing piping in accordance with the Ontario Building Code, and the following:
	.1 Support all vertical soil pipe, vents, waste stacks and rain water leaders at every floor with steel pipe clamps.


	2.4.5 Hangers shall be 3 piece minimum standard ie attachment, rod, pipe attachment.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	3.1.1 For cast iron pipe support piping on 5 foot centres ( ) and within 24” (600 mm) of each fitting.
	3.1.2 For steel and copper piping provide hangers at concentrated loads and within 24”  (600 mm) of each elbow or tee.
	3.1.3 Where multiple pipes run parallel at the same elevation trapeze hangers may be utilized.  Trapeze hangers shall be spaced according to the smallest pipe size.
	3.1.4 Provide inserts for placement in formwork before concrete is poured.  Where concrete slabs form finished ceilings provide inserts flush with slab surface.  Provide hooked rod to concrete reinforcement for inserts carrying pipe over 4” (100mm).
	3.1.5 Mild steel wall hooks may be used to support non-expanding piping. Allow 1" (25 mm) minimum clearance for insulated pipe.
	3.1.6 Do not support piping, ductwork or equipment from any element other than the building structure.
	3.1.7 Where horizontal piping movements are greater than ½” (12mm) and where the hanger rod angularity from the vertical is less than 4 degrees from the cold to hot position the hanger pipe and the structural attachments shall be offset in such a mann...
	3.1.8 If calculations indicate that the sway will be greater than 4 degrees from the vertical utilize roller hangers.
	3.1.9 Adjust hanger rods to equalize load.
	3.1.10 Provide hanger within 24" (600 mm) on each side of valve, elbow or tee.
	3.1.11 All hangers shall be directly hung from the structure. No hangers shall be installed or supported off other pipes, ducts, equipment, or steel decks.
	3.1.12 Where necessary to support piping from floor, use concrete pier base with cast iron pipe rest with floor flange and pipe roll stands.
	3.1.13 All hangers and connections to open web steel joists, must be made at the panel joints.  It is not structurally acceptable to impose any loads on either the top or bottom chord of the joist, between panel points.  The maximum working load that ...
	3.1.14 Hangers shall be installed to maintain a clearance of at least 1” (25mm) from other work.
	3.1.15 All vertical piping shall be supported by the horizontal pipe, or a pedestal support or the foundation at the base of the riser and riser clamps at each floor level for cast iron or PVC pipe and every other floor for steel and copper pipe.  For...
	3.1.16 Rigid support spray bracing shall be provided at all changes in direction greater than 45 degrees for pipe sizes 4” (100mm) and greater.
	3.1.17 Provide roller hangers for steam and condensate systems as required for expansion and contraction.
	3.1.18 All hangers exposed to the Outdoors shall be hot dipped galvanized or stainless steel.  Zinc plated hardware is not acceptable for outdoor use.


	End of Section

	23 05 53 Identification
	PART 1 - GENERAL
	1.1 GENERAL
	1.1.1 This section of the specification shall be read in conjunction with and be governed by the requirements outlined in Section 21 05 01.

	1.2 EQUIPMENT
	1.2.1 Manufacturer's nameplates:
	.1 Provide metal nameplate on each piece of equipment, mechanically fastened with raised or recessed letters.
	.2 Provide Underwriters' Laboratories registration plates.
	.3 Manufacturers nameplate to indicate size, equipment model, manufacturer's name, serial number, voltage, cycle, phase and power of motors.
	.4 Locate nameplates so that they are easily read.  Do not insulate or paint over plates.

	1.2.2 System nameplates:
	.1 Provide laminated plastic plates with black face and white center of minimum size 3 ½" x 1 ½” x 1/10" (90 x 40 x 2.5 mm) nominal thickness, engraved with 1/4" (6 mm) high lettering.  Use 1" (25 mm) lettering for major equipment.
	.2 Fasten nameplates securely in conspicuous place.  Where nameplates cannot be mounted on cool surface, provide standoffs.
	.3 Identify equipment type and number (e.g. Pump No. 2) and service or areas or zone of building served e.g. " Outer Lobby AHU No. 3 ".
	.4 All plates shall be pop riveted in place.
	.5 Submit list of nameplates for review prior to engraving.


	1.3 PIPING
	1.3.1 Identify medium in piping with markers showing name and service including temperature, pressure and directional flow arrows in accordance with CGSB 24-GP-3a.
	1.3.2 Manufactured pipe markers and color bands:
	.1 All identification shall incorporate direction of flow arrows.
	.2 Markers shall be manufactured from semi rigid plastic vinyl, with subsurface printing using quality indoor/outdoor vinyl inks and a UV vinyl inhibitor.
	.3 For outside diameters up to 6" the markers shall be coiled and wrap completely around the pipe with six rows of wording in alternate directions.
	.4 For outside diameters greater than 6" the markers shall be saddle style with two (2) rows of wording and shall be installed utilizing nylon cable ties provided with the marker.
	.5 Letter heights shall be as follows:
	.6 Standard of Acceptance: SMS Coil-Mark, Brady Wrap Around, Seton Setmark

	1.3.3 Location:
	.1 Locate markers and classifying colors on piping systems so they can be seen from floor or platform.
	.2 Piping runs at least once in each room.
	.3 Maximum 50 ft (15 m) between identifications in open areas.
	.4 Both sides where piping passes through walls, partitions and floors.
	.5 At point of entry and leaving, where piping is concealed in pipe chase or other confined space, and at each access opening.
	.6 At start and end points of runs and at each piece of equipment.
	.7 At major manual and automatic valves immediately upstream of valves.
	.8 Identify branch, equipment or area served after valve.

	1.3.4 Table: pipe and valve identification.
	1.3.5 Coding shall be in accordance with the following schedule with approved plastic bands:

	1.4 DUCTWORK
	1.4.1 Use 2" (50 mm) high black stenciled letters, e.g. "Supply AH-1", "Return AH-1", "Sanitary Exhaust EF-1" with directional flow arrow.  Lettering must identify the system that the ductwork serves.
	1.4.2 Maintain maximum 50 ft (15 m) distance between markings.
	1.4.3 Identify ducts each side of dividing walls or partitions and beside each access door.
	1.4.4 Stencil over final finish only.

	1.5 VALVES AND CONTROLLERS
	1.5.1 Provide two-ply engraved laminated plastic tags equal to SMS series LS-1500 color coding.
	1.5.2 Provide Consultant with six (6) identification flow diagrams of approved size for each system. Include tag schedule, designating number, service, function, and location of each tagged item and normal operating position of valves.
	1.5.3 Install where directed one (1) copy of flow diagram and valve schedule mounted in glazed frame.  Provide one (1) copy in each operating and maintenance instruction manual.
	1.5.4 Consecutively number valves in systems.
	1.5.5 The Division 15 Contractor shall coordinate the valve numbering system utilized for the new building with the Owner’s current valve numbering system.

	1.6 VAV AND REHEAT LOCATIONS
	1.6.1 Provide a blue round 3/4" (20 mm) sticker on the T-Bar grid at each location of VAV boxes or fan power boxes above the ceiling.
	1.6.2 Provide a red round 3/4" (20 mm) sticker on the T-bar grid at each location of reheat or heating coils above the ceiling.



	23 05 93 Testing, Adjusting, and Balancing
	PART 1 - GENERAL
	1.1 GENERAL
	1.1.1 This section of the specification shall be read in conjunction with and be governed by the requirements of Section 21 05 01 of the specification.
	1.1.2 TAB: means to test, adjust and balance all systems, including equipment, to perform in accordance with Contract Documents.
	1.1.3 TAB contractor must be NEBB/AABC certified.

	1.2 DIVISION 23 ASSISTANCE
	1.2.1 The Division 23 Contractor shall provide the TAB Contractor all of the assistance which is required to complete the TAB Contractor’s work.  This shall include but not be limited to:
	.1 Provision of all required shop drawings and fan curves.
	.2 Provision of all required test ports.
	.3 All assistance required to balance variable speed systems in accordance with the design documents.


	1.3 SYSTEMS TO BE TESTED
	1.3.1 TAB to apply to following systems, equipment and related controls:
	.1 Air handling.
	.2 Hydronic heating.
	.3 Exhaust Systems.


	1.4 REFERENCE STANDARDS:
	1.4.1 Do TAB of complete mechanical systems over entire operating range in accordance with most stringent conditions of selected standard:
	.1 AABC (Associated Air Balance Council).
	.2 ASHRAE (American Society of Heating Refrigerating & Air Conditioning Engineers).
	.3 NABC (National Air Balance Council).
	.4 SMACNA (Sheet Metal & Air Conditioning Contractors National Association).
	.5 NEBB (National Environmental Balancing Bureau)
	.6 Specifications herein or elsewhere in contract documents.


	1.5 SHOP DRAWINGS
	1.5.1 Prior to commencing work, shop drawings shall be submitted showing equipment, proof of calibration, testing methods to be used with each different style of diffuser and measuring point, and forms and diagrams to be used for the air balance.

	1.6 FINAL BALANCING
	1.6.1 Start final TAB only when building is essentially completed, including:
	.1 Installation of ceilings, doors, windows, light fixtures and other construction affecting TAB.
	.2 Application of sealing, caulking and weather-stripping.
	.3 Normal operation of mechanical systems affecting TAB.


	1.7 ACCURACY:
	1.7.1 Do TAB to within plus or minus 10% of design values at the diffusers and 5% at the air handling units.
	1.7.2 Measurements to be accurate to within plus or minus 10 % of actual values at the diffusers and 5% at the air handling unit.
	1.7.3 Instrument calibration: In accordance with referenced standard, within three (3) months of commencement of TAB.
	1.7.4 Provide proof of calibration to Consultant.

	1.8 REPORT:
	1.8.1 Format to be in accordance with referenced standard listed above, but using design drawing units.
	1.8.2 Reports shall be indexed as follows:
	.1 Air Systems
	.1 Summary
	.2 Procedure
	.3 Instrumentation
	.4 Drawings
	.5 Equipment/Component Summary
	.6 Fan data sheets
	.7 Fan curves
	.8 Air handling unit profile data
	.9 Traverse data and schedule
	.10 Outlets data summary and schematic (per system)
	.11 Diagnostics

	.2 Hydronic Systems
	.1 Summary
	.2 Procedure
	.3 Instrumentation
	.4 Drawings
	.5 Equipment/Component Summary
	.6 Pump data sheets
	.7 Pump curves
	.8 Pump profile data
	.9 Balancing valve summary and schematic (per system)
	.10 Coils (heating and cooling) per system.
	.11 Diagnostics


	1.8.3 Produce "as-built" full system schematics and floor plans identifying the location where all measurements were taken and the resulting flows that were obtained.  Use as-built drawings for reference.
	1.8.4 Submit two (2) copies of preliminary TAB reports, each in "D" ring binders, complete with index tabs for verification and approval of Consultant.
	1.8.5 Submit six (6) copies of final TAB reports after approval by the Consultant.
	1.8.6 Obtain the shop drawing for each fan system.  Mark the actual operating point on the fan curve for each fan.  Include the fan curves for each fan in the balancing report.
	1.8.7 Obtain the shop drawing for each pump system.  On the pump curve for each pump mark the actual operating point on the curve.  Include the pump curves with superimposed power draw, rpm and impeller size.

	1.9 VERIFICATION:
	1.9.1 Reported measurements shall be subject to verification by Consultant.  Provide instrumentation and manpower to verify results of up to 30 % of all reported measurements.  Number and location of verified measurements to be at discretion of the Co...
	1.9.2 A measured flow deviation of more than 10 percent between the verification reading and the reported data shall be considered a failure of the verification procedure.
	1.9.3 A failure of more than 10-percent of the selected verification readings shall result in the rejection of the report as unacceptable.
	1.9.4 Should the report be rejected, the TAB Contractor shall rebalance all systems, submit new certified reports and make a re-inspection at no additional cost to the Owner.
	1.9.5 Bear costs to repeat TAB, as required, to satisfaction of Consultant.

	1.10 SETTINGS
	1.10.1 Lock and permanently mark settings as required by reference standard.

	1.11 TAB COMPLETION
	1.11.1 TAB to be considered complete only when final reports are approved by Consultant.
	1.11.2 Confirm that all flow stations are providing accurate measurements as described below.

	1.12 AIR MOVING
	1.12.1 General
	.1 Include VAVs and differential pressure sensors.
	.2 Measurements as required by Systems referenced standards, including, but not limited to, following:

	1.12.2 Measurements:
	.1 Air velocity.
	.2 Static pressure.
	.3 Velocity pressure.
	.4 Temperature:
	.1 Wet bulb.
	.2 Dry bulb.

	.5 Cross sectional area.

	1.12.3 Location of Equipment Measurements:
	.1 Inlet and outlet of each:
	.1 Fan.
	.2 Flow Station
	.3 Other auxiliary equipment.


	1.12.4 Location of System Measurements at:
	.1 Main ducts.
	.2 Main branch ducts.
	.3 Sub-branch ducts.
	.4 Each supply and exhaust air inlet and outlet.
	.5 Other auxiliary equipment.


	1.13 HYDRONIC SYSTEMS
	1.13.1 General
	.1 TAB to include Hydronic balancing taking into account VFDs.
	.2 Measurements as required by referenced standards, including, but not limited to, following:

	1.13.2 Measurements:
	.1 Flow.
	.2 Pressure.
	.3 Temperature.
	.4 Specific gravity.
	.5 RPM.
	.6 Electrical power:
	.1 Voltage.
	.2 Current draw.


	1.13.3 Location of equipment measurements:
	.1 Inlet and outlet of each:
	.1 Coil
	.2 Pump


	1.13.4 Heating System.
	.1 Flow and set point at each circuit balancing valve.
	.2 Pump
	.3 Balancing valves.
	.4 Control valves.

	1.13.5 Balancing Pumps
	.1 The TAB Contractor shall measure the flow for each pump system with the system running at its maximum capacity.  The TAB Contractor shall submit a preliminary report indicating the operating point for each pump and the revised impeller size (if req...



	PART 2 -  PRODUCTS
	PART 3 -  EXECUTION
	3.1 GENERAL
	3.1.1 Balancing shall be carried out by an independent qualified balancing company.
	3.1.2 Replace sheaves as required to balance systems to the indicated air volumes.  Sheaves shall be provided at no additional cost to the Owner by the Division 23 Contractor.
	3.1.3 Division 23 Contractor to provide all required parts, belts and adjustments for all systems as deemed necessary to complete the required balancing.
	3.1.4 Division 23 Contractor shall provide the required assistance to the TAB Contractor as deemed necessary by the Consultant.
	3.1.5 The TAB Contractor shall confirm that the flow stations provided in the supply, return and exhaust air ductwork are measuring accurate readings.   The variable speed drive shall be adjusted to allow for measurements at minimum, 50%, 75% and 100%...



	23 07 13 Thermal Insulation For Ducting
	PART 1 - GENERAL
	1.1 GENERAL
	1.1.1 This Section of the Specification shall be read in conjunction with and be governed by the requirements outlined in Section 21 05 01 - Mechanical General Provisions.
	1.1.2 Perform Thermal Insulation work in accordance with ASHRAE 90-1 Standards.

	1.2 FIRE RESISTANCE
	1.2.1 Comply with NFPA 90A Standards.  Maximum flame spread rating of 25 and maximum smoke developed rating of 50 shall be in accordance with NFPA255 and CAN4-S102.
	1.2.2 Material(s) tested in accordance with ASTM C411 shall not flame, smoulder, glow or smoke at temperature(s) to which exposed in service.

	1.3 REFERENCE STANDARDS
	1.3.1 ANSI/NFPA 90A-1999 Installation of Air Conditioning and Ventilating Systems
	1.3.2 ANSI/NFPA 90B-1999 Warm Air Heating and Air Conditioning Systems
	1.3.3 ASTM A167 Specification for Stainless and Heat Resisting Chromium Nickel Steel Plate, Sheet and Strip
	1.3.4 ASTM C335 Test Method for Steady State Heat Transfer Properties of Horizontal Pipe Insulations
	1.3.5 ASTM C411 Test Method for Hot Surface Performance of High Temperature Thermal Insulation
	1.3.6 CAN/CGSB-51.2M Type 2, Thermal Insulation, Polystyrene, Boards and Pipe Coverings
	1.3.7 CAN/CGSB-51.12 Cement, Thermal Insulating and Finishing
	1.3.8 CAN/CGSB-51.40 Thermal Insulation, Flexible, Elastomeric, Unicellular, Sheet and Pipe Covering
	1.3.9 CAN/ULC-S102 Standard Method of Test for Surface Burning Characteristics of Building Materials and Assemblies
	1.3.10 CGSB 51-GP-9M Thermal Insulation, Mineral Fibre, Sleeving for Piping and Round Ducting
	1.3.11 CGSB 51-11M Thermal insulation, Mineral Fibre, Blanket for Piping, Ducting, Machinery and Boilers
	1.3.12 CGSB 51-GP-52M Vapour Barrier Jacket and Facing Material for Pipe, Duct and Equipment Thermal Insulation
	1.3.13 CGSB 51-GP-53M Jacketing, Polyvinyl Chloride Sheet for Insulating Pipes, Vessels and Round Ducts
	1.3.14 CSA HA Series CSA Standards for Aluminum and Aluminum Alloys

	1.4 SHOP DRAWINGS
	1.4.1 Submit shop drawings in accordance with Section 21 05 01.
	1.4.2 Submit manufacturer's catalogue literature related to installation, fabrication for pipe, fittings, valves and jointing recommendations for approval.
	1.4.3 Prior to ordering any insulation materials, prepare a sample board, with a cross section sample of all types of insulation, including exterior jacket, properly identified for the various services and equipment on the project and state types of a...

	1.5 DEFINITIONS
	1.5.1 "CONCEALED"  Means: Insulated mechanical services and equipment in chases, furred spaces, pipe shafts or hung ceilings.
	1.5.2 "EXPOSED" Means: "not concealed" as defined herein.

	1.6 REGULATORY REQUIREMENTS
	1.6.1 Comply with all requirements of Local and Provincial Authorities having jurisdiction, the Ontario Building Code and the Underwriters’ Laboratory of Canada (ULC).
	1.6.2 Fire retardant type insulation materials, coverings and adhesives with maximum 25 Flame Spread and maximum 50 Smoke Developed rating when tested shall be in accordance with CAN/ULC-S102 and NFPA 255-1996.  Materials tested in accordance with AST...
	1.6.3 Properly identify insulation materials, coverings and adhesives when required by Federal and/or Provincial Health and Safety WHMIS Legislation.

	1.7 QUALIFICATIONS
	1.7.1 Engage a licensed Insulation Application Contractor, specializing in, possessing an established reputation for this type of work.

	1.8 QUALITY ASSURANCE
	1.8.1 Insulating material(s) shall be new, undamaged and of the respective type(s) specified for each specific application.
	1.8.2 Installed, non-weatherproofed, insulation shall be protected from inclement weather by an approved waterproof sheeting installed by the Contractor.   The Contractor shall remove and replace any wet or damaged insulation, at no additional cost to...

	1.9 DELIVERY, STORAGE AND HANDLING
	1.9.1 Insulation, coverings, cements, adhesives, coatings etc., shall be shipped to the site in factory fabricated containers with manufacturer’s stamp or label affixed indicating the fire hazard ratings of the products, name of manufacturer and brand.
	1.9.2 Retain insulation materials in their original containers, until immediately prior to application.  Keep all materials dry during shipping and storage.
	1.9.3 Retain adhesives in their original cartons or containers with the manufacturer’s name and catalogue number clearly identified on same.  Protect contents against freezing.
	1.9.4 Protect the insulation against dirt, water, chemical and mechanical damage before, during and after installation.  Do not install damaged insulation.  The Contractor shall remove all damaged insulation from the job site at no additional cost to ...
	1.9.5 Installed insulation, which has not been weatherproofed, shall be protected from inclement weather by approved waterproof sheeting installed by the Contractor.  The Contractor shall remove all wet or damaged insulation from the job site at no ad...

	1.10 SAMPLES
	1.10.1 For roof mounted exterior insulation complete a 10 foot sample and have it approved by the Consultant prior to proceeding with the remainder of the installation.


	PART 2 -  PRODUCTS
	2.1 D-2 - MINERAL FIBRE BLANKET WITH VAPOUR BARRIER
	2.1.1 Application:
	.1 Apply on round or oval ducting or concealed rectangular ductwork less than  32" (850 mm) wide, either cold or dual temperature, where such ducts would otherwise be insulated as described for D-4.

	2.1.2 Material(s):
	.1 duct wrap insulation shall comply with facing and shall meet ASTM C 533.
	.2 “k” @ 75( F. mean temperature 0.27 max. (“k” @ 24( C mean temperature 0.039.) when material compressed 25%; The density of the material shall be a minimum of 1.0 lb/ft3 (16 kg/m3).
	.3 maximum service temperature 450( F. (232( C.);
	.4 rated at 25/50 per ASTM E84, UL 723 and NFPA 255;
	.5 product must comply with requirements of ASTM C 795 when used over stainless steel;
	.6 material(s) faced with “FSK” shall have a permeance of 0.02 or less.
	.7 material(s) must conform to ASHRAE 90.1;
	.8 Fiberglas Flexible Reinforced Foil and Flame Retardant “KRAFT”.

	2.1.3 Standard of Acceptance: Knauf, Manson, Johns Manville.

	2.2 D-4 - FIBROUS GLASS RIGID WITH VAPOUR BARRIER
	2.2.1 Application:  Insulation System D-4 for ducting temperature up to 450( F. (232( C.) on cold or dual temperature rectangular ducting as follows:
	2.2.2 Material(s):
	.1 rigid board insulation shall comply with ASTM C 612, Type 1;
	.2 “k” @ 75( F. mean temperature 0.23 max.  (0.033 @ 24( C.);
	.3 maximum service temperature 450( F. (232( C.);
	.4 rated at 25/50 per ASTM E84, UL 723 and NFPA 255;
	.5 product must comply with the requirements of ASTM C 795 when being used over stainless steel,

	2.2.3 Vapour Retardant Jacketing:
	.1 vapour retardant jacketing shall be bleached “KRAFT” paper reinforced with a glass fibre yarn and bonded to an aluminum foil or aluminum foil reinforced with a glass fibre yarn and laminated to fire resistant Kraft, secured with UL listed pressure ...
	.2 Fibreglass Reinforced Foil and Fire Retardant “KRAFT” Facing.

	2.2.4 Standard of Acceptance:  Knauf, Manson, Johns Manville.

	2.3 APPLICATIONS FOR D-2 AND D-4
	2.4 FASTENINGS
	2.4.1 Tape:  Self adhesive, 4" (100 mm) wide under 25 Flame Spread and under 50 Smoke Developed rating.
	2.4.2 Contact Adhesive:  Quick-setting, non-flammable fire resistive adhesive to adhere fibrous glass to ducts.  15 Flame Spread and 0 Smoke Developed ratings.
	.1 Acceptable Products:  Foster: 85-20 Asbestos Free, Armstrong: 520.

	2.4.3 Lap Seal Adhesive: Quick-setting adhesive for joints and lap sealing of vapour barriers.  10 Flame Spread and 0 Smoke Developed ratings.
	.1 Acceptable Products:  Foster: 85-75, Asbestos Free, Drion.

	2.4.4 Canvas:  Washable adhesive for cementing canvas lagging cloth to duct insulation.
	.1 Acceptable Products:  Foster: 30-36 Asbestos Free.

	2.4.5 Pins:
	.1 Weld pins 1/8" (4 mm) diameter with 1-1/2” (35 mm) diameter head for installation through the insulation.  Length to suit thickness of insulation.
	.2 Weld Pins:  If duct is over 600 mm (24") wide, use on bottom of duct.
	.3 Acceptable Products:  Duro Dyne: clip-pin.
	.4 Weld pins 1/8” (2.0 mm) for installation prior to applying insulation.  Length to suit thickness of insulation.  Nylon retaining clips 1-1/4” (32 mm) square.

	2.4.6 Acceptable Products:  Duro Dyne: spotter clips or stop clips as required.

	2.5 JACKETS
	2.5.1 Canvas:
	.1 Apply in exposed areas, compacted firm, ULC listed, heavy plain weave cotton fabric at 6 oz./sq. yd. (220 g/m2) treated with diluted fire retardant lagging adhesive.
	.2 Standard of Acceptance: S. Fattal, Thermocanvas, Johns Manville.

	2.5.2 Outdoors:
	.1 The insulation and outside surface must be protected with a grey colour (exact colour shall be approved by Architect) Thermo Plastic Rubber Membrane formulated to:
	.2 Be resistant to UV, and ozone, acid rain, and physical elements produced from outdoor weather per ASTM E 96 Procedure A.
	.3 Meeting OBC requirements regarding flame spread rating and smoke developed rating.
	.4 Show no evidence of continued erosion, cracking, flaking, peeling, or delamination when tested in accordance with the test method for erosion resistance in UL181.
	.5 Be resistant to mold growth resistance, ASTM G 21/C 1338 resistant to fungi, and resistant to bacteria growth per ASTM G 22.



	PART 3 -  EXECUTION
	3.1 APPLICATION
	3.1.1 Apply insulation after required tests are completed and approved by the Engineer.  Ensure surfaces are clean and dry when insulation is installed and during application of any finish.
	3.1.2 Apply insulation as close as possible to equipment by grooving, scoring and bevelling insulation if necessary.  Secure insulation to equipment with studs, pins, clips, adhesive, wires or bands.
	3.1.3 Fill joints, cracks, seams and depressions with bedding compound to form a smooth surface.  Use vapour retardant cement on cold equipment.
	3.1.4 Provide vapour retardant jacket.  Seal all vapour retardant jacket seams and penetrations with UL listed tapes or vapour retardant adhesive.  Where service access is required bevel and seal ends of insulation.
	3.1.5 Continue insulation through walls, sleeves, hangers and other duct penetrations except where prohibited by Code.
	3.1.6 Work shall be performed by a qualified Insulation Journeymen.
	3.1.7 Apply insulation and coverings at ambient conditions as required by manufacturers of insulations, adhesives and mastics.
	3.1.8 Install insulation with smooth and even surfaces.
	3.1.9 Replace removed insulation from existing ductwork to make tie-in connections with new insulation.  Cut back existing insulation a sufficient distance to make/form a neat and firm butt joint between the old and new insulation.
	3.1.10 Secure insulation on exposed rectangular ductwork with welded impaling pins and speed washer type fasteners at 12" (300 mm) on centre.  Provide a minimum of two (2) rows of fasteners on each side of the duct.
	3.1.11 In addition to the mechanical fasteners, adhere insulation to the duct with fire resistive adhesive applied to the duct in 6" (150 mm) wide strips at 18" (450 mm) centres.  Tightly butt all joints and breaks in the insulation and seal with fire...
	3.1.12 Fasten insulation to rectangular ductwork less than 31" (787 mm) wide and round ductwork with adhesive applied in 6" (150 mm) wide strips at 18" (450 mm) centres.  Tightly butt all joints and breaks in the insulation.  Seal with fire resistive ...
	3.1.13 Paint exposed jackets, such as in the classrooms and Auditorium, to colour approved by Architect.
	3.1.14 Insulate access doors or removable panels in ductwork as separate units to permit opening or removal without damage to the adjoining insulation.

	3.2 EXTERIOR INSULATION INSTALLATION
	3.2.1 Install on all insulation exposed to the outdoors.
	3.2.2 Insulation Application:
	.1 All joints and penetrations shall be covered with two 3mm wet coats of vapour mastic reinforced with glass fabric.
	.2 When dry, cover entire surface with 3mm coat of vapour mastic and while this coat is still wet, embed a layer of glass fabric, with all joints overlapped a minimum of 75mm and cover entire surface with another coat of mastic.
	.3 All penetrations of angle iron supports shall be completely sealed to weather.
	.4 Built up centre to slope top surface of insulation to prevent ponding.
	.5 Paint mastic assembly with grey coloured weather resistant paint when it is dry.
	.6 Install in accordance with manufacturers’ recommendations.




	23 21 13 Piping, Valves & Fittings - Heating
	PART 1 - GENERAL
	1.1 GENERAL
	1.1.1 This Section of the Specification shall be read in conjunction with and be governed by the requirements of Section 21 05 10 - Mechanical General Provisions.
	1.1.2 For the requirements for flushing and cleaning of new piping refer to section 15602 of the specification.
	1.1.3 For the requirements for hangers and supports refer to section 23 05 29 of the specification.
	1.1.4 For the requirements for testing of new piping refer to section 21 05 10 of the specification.

	1.2 REFERENCE STANDARDS
	1.2.1 Perform Piping, Valves and Fittings - Heating work in accordance with the following Standards.
	1.2.2 ASME B31.1-1995.  ASME Code for Pressure Piping
	1.2.3 ANSI/ASME B1.20.1-1983 (R1992) Pipe Threads, General Purpose (Inch)
	1.2.4 ANSI/ASME B16.3-1999 Malleable Iron Threaded Fittings
	1.2.5 ANSI/ASME B16.5-1996 Pipe Flanges and Flanged Fittings
	1.2.6 ANSI/ASME B16.9-1993 Factory Made Wrought Steel Buttwelding Fittings
	1.2.7 ANSI/ASME B16.11-1991 Forged Fittings, Socket Welding
	1.2.8 ASTM A47-90  Specification for Ferritic Malleable Iron Castings
	1.2.9 ASTM A53-90b  Specification for Pipe, Steel, Black and Hot Dipped, Zinc Coated Welded and     Seamless
	1.2.10 ASTM A105-M92  Specification for Forgings, Carbon Steel, for Piping Components
	1.2.11 ASTM A181-M90  Specification for Forgings, Carbon Steel, for General Purpose Piping
	1.2.12 ASTM A183-83 (1990) Specification for Carbon Steel Track Bolts and Nuts
	1.2.13 ASTM A197-87 (1992) Specifications for Cupola Malleable Iron
	1.2.14 ASTM A234-M92a  Specification for Piping Fittings of Wrought Carbon Steel and Alloy Steel for   Moderate and Elevated Temperatures
	1.2.15 ASTM A307-92a  Specifications for Carbon Steel Bolts and Studs, 60,000 PSI Tensile Strength
	1.2.16 ASTM B62-90  Specifications for Composition Bronze or Ounce Metal Castings
	1.2.17 ASTM B88-92  Specifications for Seamless Copper Water Tube
	1.2.18 ASTM D2000-90  Classification System for Rubber Products in Automotive Applications
	1.2.19 CSA B242-M80  Groove and Shoulder Type Mechanical Pipe Couplings
	1.2.20 MSS SP 67-1995  Butterfly Valves
	1.2.21 MSS SP 70-1998  Cast Iron Gate, Globe, Angle and Check Valves
	1.2.22 MSS SP 71-1997  Cast Iron Swing Check Valves Flanged and Threaded Ends
	1.2.23 MSS SP 80-1997  Bronze Gate, Globe, Angle and Check Valves

	1.3 SHOP DRAWINGS
	1.3.1 Submit shop drawings in accordance with Section 21 05 10.
	1.3.2 Submit shop drawings in accordance with Section 21 05 10.
	1.3.3 Indicate on manufacturers catalogue literature the following:  Valves.

	1.4 MAINTENANCE DATA
	1.4.1 Provide Maintenance Data for incorporation into the Maintenance Manual(s) as specified in Section 21 05 01.


	PART 2 - PRODUCTS
	PART 2 -
	2.1         PIPE
	2.1.1 NPS 2 and Smaller:
	.1 Schedule 40, continuous weld or electric resistance welded black carbon steel conforming to ASTM A53, Grade B with threaded ends / plain ends.
	.2 Type ”L” hard drawn copper tubing conforming to ASTM B88.  Type ”L” soft annealed copper tubing may be used within convector enclosures.
	.3 Type ”K” soft annealed copper tubing conforming to ASTM B88 with no joints permitted below the floor for below grade applications.  Use approved tube bender for tube bending.

	2.1.2 NPS 2-1/2 and Larger:
	.1 Schedule 40, continuous weld or electric resistance welded black carbon steel conforming to ASTM A53 Grade B, with bevelled ends.
	.2 Schedule 40 seamless or electric resistance welded black carbon steel pipe conforming to ASTM A53 Grade B with grooved ends conforming to CSA B242-M.


	2.2 FITTINGS
	2.2.1 NPS 2 and Smaller:
	.1 Wrought copper solder joint pressure type, with IPS to copper adapters at screwed connections.  Solder shall be tin antimony 95:5 to ASTM B32
	.2 T-Drill couplings are acceptable provided that the joints are made with silver brazing alloy conforming to AWS Classification BCuP-5.  T-drilling shall only be utilized for branch lines where the branch line is 1/2 the size or smaller than the main.
	.3 Class 150 black malleable iron screwed fittings conforming to ASTM A197 and ANSI/ASME B16.3
	.4 Class 2000 forged steel socket welding type, conforming to ASTM A105 Grade 2 and ANSI/ASME B16.11.

	2.2.2 NPS 2-1/2 and Larger:
	.1 Schedule 40 seamless carbon steel butt welding fittings conforming to ASTM A234 WPB and ANSI/ASME B16.9.
	.2 Malleable iron conforming to ASTM A47 Grade 32510 or 35018, with grooved ends conforming to CSA B242-M.

	2.2.3 Standard of Acceptance: Victaulic, Grinnell (Gruvlock).

	2.3 UNIONS
	2.3.1 NPS 2 and Smaller:
	.1 All brass construction with ground joint and either solder joint or screwed ends as required.
	.2 Class 150 black malleable iron construction with brass to iron ground joint and screwed ends, conforming to ASTM A197 and ANSI/ASME B1.20.1.
	.3 Provide dielectric unions or couplings at all connections between copper tubing and ferrous piping or equipment.


	2.4 COUPLINGS
	2.4.1 Cast segmented malleable iron conforming to ASTM A47 Grade 32510 or 35018, grooved mechanical type, conforming to CSA B242-M, with oval track head bolts and heavy hex nuts conforming to ASTM A183 and synthetic rubber gaskets conforming to ASTM D...

	2.5 FLANGES
	2.5.1 Class 150 forged steel slip-on or weldneck raised face type conforming to ASTM A181 Grade 1 and ANSI/ASME B16.5.  Remove raised face where flanges connect to Class 125 cast iron valves.
	2.5.2 Hinged, 2-piece, shouldered or keyed cast malleable iron conforming to ASTM A47 Grade 32510 with elastomeric gasket suitable for service and lock bolt.

	2.6 GASKETS AND BOLTS
	2.6.1 Gaskets:
	.1  1/16" (1.6 mm) Garlock 3200 with SBR binder or equivalent asbestos free material.

	2.6.2 Bolts:
	.1 Semi-finished hex head machine bolts and semi-finished hex nuts, both of carbon steel conforming to ASTM A307 Class A.


	2.7 PLUGS
	2.7.1 NPS 2 and Smaller:
	.1 Class 3000 screwed, square head, machined from solid steel or forging to ASTM A105 Grade 2.


	2.8 VALVES GENERAL
	2.8.1 Provide bronze valves with bodies made of bronze conforming to ASTM B62.
	2.8.2 Use gate and globe valves of a design which permits valve to be re-packed under pressure when fully open.
	2.8.3 Provide valves with manufacturer’s name or trade mark, figure number and pressure rating cast or stamped on valve body.
	2.8.4 Provide globe, angle and check valves with composition discs with manufacturer’s recommended disc for type of service on which it is to be used, unless otherwise specified.
	2.8.5 Install balancing valves in piping for balancing purposes where shown on the drawings, details or schematics.
	2.8.6 All valves shall have appropriate CRN numbers.

	2.9 GATE VALVES
	2.9.1 NPS 2-1/2 and Over - Flanged:
	.1 Rising Stem:
	.1 to MSS SP-70, Class 125 860 kPa, flat faced flange ends, cast-iron body, bronze trim, solid wedge disc.

	.2 Standard of Acceptance:  Crane: Fig. 465-1/2, Jenkins: Fig. 454J, Toyo: 421A, Kitz: Fig. 72, Grinnell: 6020A.

	2.9.2 Gate valves shall be used only where indicated on the drawings.  In all other locations use butterfly valves for NPS 2-1/2 and over.

	2.10 GLOBE VALVES
	2.10.1 NPS 2 and Under - Screwed:
	.1 To MSS SP-80, Class 150, 1 mPa, bronze body, replaceable composition disc, union bonnet.
	.2 Lockshield handles shall be as indicated.
	.3 Standard of Acceptance: Crane: Fig. 7, Jenkins: Fig. 106BJ, Toyo: 221, Kitz: Fig. 09, Grinnell: 3240.

	2.10.2 NPS 2-1/2 and Over - Flanged:
	.1 To MSS SP-85, Class 125, 860 kPa, bronze mounted, flat faced flange, cast iron body, OS&Y, bolted bonnet, renewable and regrindable bronze seat ring.
	.2 Standard of Acceptance: Crane: Fig.  351, Jenkins: Fig. 2342J, Toyo: 400A, Kitz: Fig. 76, Grinnell: 6200A.


	2.11 BUTTERFLY VALVES
	2.11.1 Centerline Butterfly Valves
	.1 NPS 2-1/2 and Over - Full Lug Body (200 psig):
	.2 To MSS SP-67, 200 psig, 1380 kPa WOG water, cast iron body with epoxy coated cast iron or bronze disc (nickel coated discs are not acceptable), 416 stainless steel stem, replaceable EPDM liner, with notched top plate and lever lock handle for valve...
	.1 Utilize for all on/off applications with operating pressures 200 psi and less.
	.2 Standard of Acceptance: Kitz 6121E, Centerline: Fig. L200L-E/G200L-E, Bray, Apollo: 141-143, Dezurik, Keystone.

	.3 NPS 2-1/2 and Over - Grooved End Pipe:
	.1 Grooved end butterfly valves shall have dual-seal disc providing bubble tight service up to 300 psi.  Ductile iron body conforming to ASTM A-536, Grade E EPDM disc coating. Glycol service - EPDM disc coating with stainless steel trim.
	.2 Utilize for all on/off applications up to 200 psi operating pressure.
	.3 Standard of Acceptance: Victaulic: Vic-300, Grinnell (Gruvlock).


	2.11.2 High Performance Butterfly Valves
	.1 NPS 2-1/2 and Over - Full Lug Body
	.1 High pressure offset seat with eccentric shaft butterfly valves.  Valve shall be capable of sealing against full differential pressure in either flow direction.
	.2 Utilize valve body classifications as follows:
	.3 Carbon steel body with stainless steel disc and shaft, Teflon seat, lug pattern.  NPS 4 and smaller shall have lever operator.  NPS 6 and over shall have gear operator.
	.4 Utilize for all modulating control valve applications and systems with operating pressures in excess of 250 psi.
	.5 Standard of Acceptance 150 psi: Flowseal: 1LA-121-TTG HOG, Mueller 152DTHMOU, Bray, Dezurik
	.6 Standard of Acceptance 300 psi: 300 psi Flowseal: 3LA-121-TTG HOG, Mueller 3020DTHMOU, Bray, Dezurik



	2.12 SWING CHECK VALVES
	2.12.1 NPS 2 and Under - Screwed:
	.1 To MSS SP-80, Class 125, 860 kPa, bronze body, horizontal swing check, bronze swing disc, screw-in cap, regrindable seat.
	.2 Standard of Acceptance:  Crane: Fig. 37, Jenkins: Fig. 4092J, Toyo: 236, Kitz: Fig. 22, Grinnell: 3300.

	2.12.2 NPS 2-1/2 and Up - Flanged:
	.1 To MSS SP-70, Class 125, 860 kPa, horizontal swing check, cast iron body, flat faced flange, regrindable and renewable bronze seat ring and disc, bolted cap.
	.2 Standard of Acceptance:  Crane: Fig. 373, Jenkins: Fig.  587J, Toyo: 435A, Kitz: Fig. 78, Grinnell: 6300A.

	2.12.3 NPS 2-1/2 and Over - Grooved End Pipe:
	.1 To MSS SP-71, Class 125, 860 kPa, ductile iron body, bronze or stainless steel discs, stainless steel spring, stainless steel shaft, EPDM seat.
	.2 Standard of Acceptance:  Victaulic: (Gruvlock).


	2.13 DOUBLE DOOR WAFER CHECK VALVES
	2.13.1 NPS 2 and Under:
	.1 To ASTM B62-82a, Class 125, 860 kPa cast iron body, double flapper wafer style, 316 stainless steel disc and shaft and Viton seat, stainless steel spring (heavy duty spring in vertical down flow application).
	.2 Standard of Acceptance:  Crane, Duo Chek: G12 HVP-9, Grinnell.

	2.13.2 NPS 2-1/2 and Over - Grooved End Pipe:
	.1 To MSS SP-71, Class 125, 860 kPa, ductile iron body, bronze or stainless steel discs, EPDM seat.
	.2 Standard of Acceptance:  Victaulic, Grinnell (Gruvlock).


	2.14 BALL VALVES
	2.14.1 NPS 2 and Under - Branch Isolators - Screwed:
	.1 Rated for 600 WOG, bronze body, bronze ball, with Teflon seal.
	.2 Ball valves shall have full port opening.
	.3 All ball valves shall be provided with lockable handles where specified.
	.4 Standard of Acceptance:  Toyo: 5049, Jenkins: 902BJ, Crane, Kitz: 59, Grinnell: 3700, Apollo: 77-100.

	2.14.2 Soldered ends are only acceptable for valves that are NPS 3/4 installed in copper piping.

	2.15 RADIANT PANEL SHUT OFF VALVE
	2.15.1 NPS 3/4 and Under - Screwed:
	.1 Straight or elbow union as required for installation.
	.2 Chrome plated complete with union and tail piece exposed.
	.3 Ball valve no handle, Allen key operation.
	.4 Teflon seals good to 300( F. (150( C.).
	.5 Standard of Acceptance: Frese, Ballofix, Broen.


	2.16 BALANCING VALVES
	2.16.1 General: Valves capable of positive shutoff, circuit drain connection, precision flow balancing with lockable memory and precise full measurement.
	2.16.2 Provide as indicated on drawings and schematics.
	2.16.3 NPS 2 and Under:  Globe style of non-ferrous copper alloy or bronze casting.
	.1 Standard of Acceptance:   Armstrong, DeZurich, Bell & Gossett, Tour and Anderson.

	2.16.4 NPS 2-1/2 and Over: Globe style design.
	.1 Standard of Acceptance:   Armstrong, DeZurich, Bell & Gossett, Tour and Anderson.

	2.16.5 Balancing valves shall be sized in accordance with the manufacturer’s written recommendation.
	2.16.6 The Division 15 Contractor shall provide reducing and expanding couplings as required to match balancing valve size.
	2.16.7 Valve shall be selected for 1-2 ft. pressure drop in the fully open position at design flow.  Minimum pressure drop at design flow in fully closed position shall be 20' (6100 mm)

	2.17 CONTROL VALVE BYPASS
	2.17.1 Provide control valve sizes and types as indicated in the following Table - Control Valves Sizes And Types - Bypass:


	PART 3 - EXECUTION
	PART 3 -
	3.1 PIPING
	3.1.1 Unless otherwise indicated, connect to equipment in accordance with manufacturer's instructions.
	3.1.2 Install concealed pipes close to the building structure to keep furring space to minimum. Install to conserve headroom and space.  Run exposed piping parallel to walls. Group piping wherever practical.
	3.1.3 Slope piping up in the direction of flow.
	3.1.4 Use eccentric reducers at pipe size change, installed to provide positive drainage or positive venting.
	3.1.5 Provide clearance for installation of insulation and access for maintenance of equipment, valves and fittings.
	3.1.6 Ream pipes clean of scale and dirt, inside and outside, before and after assembly.
	3.1.7 Do not use compression fittings.
	3.1.8 The condensate riser shall be type “M” copper, uninsulated.

	3.2 PRE-OPERATIONAL CLEANING OF SYSTEM
	3.2.1 Provide a copy of recommended cleaning procedures and chemicals for approval by Engineer.
	3.2.2 Provide chemicals and labour for cleaning all heating water piping systems, including pumps and headers.
	3.2.3 Prior to chemical cleaning, the systems shall be inspected to ensure removal of heavy debris and excessive dirt and oil.  Temporary strainers shall be installed on the suction side of each pump.
	3.2.4 Provisions shall be made for temporary connections between the supply and return mains in the system to permit circulation of the cleaner.  A 1" (25 mm) pipe connection shall be provided on the suction side of the circulating pumps for introduct...
	3.2.5 Each system shall be flushed to remove loose dirt and shall be hydrostatically tested to ensure that there are no leaks.  Rotation of pumps shall be checked.
	3.2.6
	3.2.7 The Contractor shall introduce a neutral pH cleaner and rust remover into each system at a dosage recommended by the water treatment supplier.  The cleaner shall not attack carbon steel, copper, stainless steel, bronze, brass, aluminum, plastics...
	3.2.8 The cleaner shall be circulated at a temperature of 33.8oF to 176oF (1oC to 80oC) for a period of not less than 72 hours.  PH adjustment shall be carried out by the water treatment supplier’s representative.
	3.2.9 Each system shall be drained, refilled with fresh water, recirculated for a period of 12 hours, drained a second time, and immediately refilled and treated with the recommended corrosion inhibitor.
	3.2.10 The water treatment company shall provide the loan of a drum pump and dolly to facilitate the introduction of the cleaner into the system.

	3.3 VALVES
	3.3.1 Unless otherwise approved, install valves as shown on drawings with stems upright or horizontal.
	3.3.2 Provide ball valves at all branch take-offs NPS 2 and under to isolate each piece of equipment and as indicated. Provide butterfly valves on all branch take-offs to isolate each piece of equipment for NPS 2-1/2 and over and as indicated
	3.3.3 Install globe valves where indicated and in by-pass around control valves.
	3.3.4 Provide wafer check valves on discharge of pumps in vertical pipes with downward flow and as indicated.
	3.3.5 Provide swing check valves as indicated.
	3.3.6 Provide balancing valves, as indicated on schematics, plans or details.
	3.3.7 Provide a drain valve at the base of all risers.

	3.4 BALANCING VALVES
	3.4.1 Install balancing valves a minimum of five (5) pipe diameters downstream of any fitting and a minimum of two (2) pipe diameters upstream of any fitting.
	3.4.2 Install ports on valve in the horizontal position.

	3.5 TESTING
	3.5.1 Test system in accordance with Section 21 05 01.

	3.6 SPARE PARTS
	3.6.1 Furnish the following spare parts:  Valve Handles:  two (2) of each size.

	3.7 FLUSHING, CLEANING AND REFILLING
	3.7.1 Refer to Specification Section 23 22 00.

	3.8 VALVE PACKING
	3.8.1 All valve packing shall be asbestos free.

	3.9 VALVE STEMS
	3.9.1 All valves for this project shall be rising stem unless stated otherwise.

	3.10 BRAZING
	3.10.1 Flux shall not be allowed to penetrate to the inside of the pipe.  Clean the outside of the tube and fittings by washing with hot water in order to remove any residual flux.
	3.10.2 During the brazing of the pipe connections, except when performing final connections and emergency repairs, the interior of the pipe shall be maintained with a nitrogen atmosphere.  Accomplish this purging the pipe a sufficient number of times ...
	3.10.3 Erection:  Cut all pipe and tubing accurately to measurements obtained at the site of the system and install without springing or forcing.  Protect all pipe and tubing against mechanical injury.

	3.11 CHAIN WHEEL OPERATORS
	3.11.1 Install chain wheel operators where indicated on the drawings in chilled water, condenser water, heating water and glycol lines that are more than 6" (150 mm) in size.
	3.11.2 Provide chain wheel and operating chain for valves installed more than normal operating height or distance from floor, regardless of the type of valve.
	3.11.3 Chain shall be of sufficient length to extend within 7' (2150 mm) of operating platform or floor for free hanging chains or to within 5' (1500 mm) of the floor in locations where chain can be secured to wall or column.  Provide wall hook as req...
	3.11.4 Chain wheels shall be of size recommended by the valve manufacturer for proper operation of the valve.  Chain wheels shall be complete with guide.  Chain shall be rust proof.



	23 22 00 Water Treatment Flushing and Filtration Systems
	PART 1 - GENERAL
	1.1 GENERAL
	1.1.1 This section of the specification shall be read in conjunction with and be governed by the requirements of Section 21 05 01.

	1.2 REFERENCE STANDARDS
	1.2.1 In accordance with ASME Boiler Code Section VII, and requirements and standards of regulating authorities, except where specified otherwise.

	1.3 SHOP DRAWINGS
	1.3.1 Submit shop drawings in accordance with Section 21 05 01.


	PART 2 -  PRODUCTS
	2.1 CLOSED HOT WATER SYSTEMS
	2.1.1 Bypass feeder; capacity 2 US gallons (7.5L) minimum, at operating gauge pressure, 1400 kPa.  Filter units sized at five (5%) percent of total recirculation rate.  Bypass feeder to be complete with inlet, outlet, and drain valves.
	2.1.2 Chemical feed piping, schedule 80 black steel, crosses at all changes in direction with unconnected ports plugged. Provide sufficient corrosion inhibitor at a dosage recommended by the Water Treatment Contractor.
	2.1.3 Provide basic water test equipment complete with reagents for chemicals supplied and specific test for determination of PH and treatment residual.  Include required specialized or supplementary equipment.
	2.1.4 Provide material safety data sheets for chemicals and reagents.

	2.2 WATER FILTRATION
	2.2.1 Provide one (1) water filtration system manufactured by Shelco Filters, model FOC-806, cartridge type MS20, with pressure rating 250 Psi.
	2.2.2 Water filtration system shall be piped in series with water treatment system.
	2.2.3 Piping shall be schedule 80 black steel.  Provide isolating valves for filter replacement.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	3.1.1 Ensure adequate clearances to permit performance of servicing and maintenance of equipment.
	3.1.2 Pipe blow-off connections to nearest drain.

	3.2 PRE-OPERATIONAL CLEANING OF SYSTEM
	3.2.1 Provide a copy of recommended cleaning procedures and chemicals for approval by Engineer.
	3.2.2 Provide chemicals and labour for cleaning all heating water piping systems, including pumps and headers.
	3.2.3 Prior to chemical cleaning, the systems shall be inspected to ensure removal of heavy debris and excessive dirt and oil.  Temporary strainers shall be installed on the suction side of each pump.
	3.2.4 Provisions shall be made for temporary connections between the supply and return mains in the system to permit circulation of the cleaner.  A 1" (25 mm) pipe connection shall be provided on the suction side of the circulating pumps for introduct...
	3.2.5 Each system shall be flushed to remove loose dirt and shall be hydrostatically tested to ensure that there are no leaks.  Rotation of pumps shall be checked.
	3.2.6 The Contractor shall introduce a neutral pH cleaner and rust remover into each system at a dosage recommended by the water treatment supplier.  The cleaner shall not attack carbon steel, copper, stainless steel, bronze, brass, aluminum, plastics...
	3.2.7 The cleaner shall be circulated at a temperature of 33.8oF to 176oF (1oC to 80oC) for a period of not less than 72 hours.  PH adjustment shall be carried out by the water treatment supplier’s representative.
	3.2.8 Each system shall be drained, refilled with fresh water, recirculated for a period of 12 hours, drained a second time, and immediately refilled and treated with the recommended corrosion inhibitor.
	3.2.9 The water treatment company shall provide the loan of a drum pump and dolly to facilitate the introduction of the cleaner into the system.


	- END -

	23 31 00 HVAC Ducts and Casing
	PART 1 - GENERAL
	1.1 GENERAL
	1.1.1 This Section of the Specification shall be read in conjunction with and be governed by the requirements of Section 21 05 10 of the specification.
	1.1.2 This Section of the Specification refers to ductwork serving systems with external static pressures up to 4" w.g. (1000 Pa).

	1.2 SHOP DRAWINGS AND PRODUCT DATA
	1.2.1 Submit shop drawings and product data in accordance with Section 21 05 10.
	1.2.2 Indicate the following: proprietary joints.

	1.3 CERTIFICATION OF RATINGS
	1.3.1 Catalogue or published ratings shall be those obtained from tests carried out by the manufacturer or Independent Testing Agency signifying adherence to Codes and Standards.

	1.4 REFERENCE STANDARDS
	1.4.1 SMACNA HVAC Duct Construction Standards Metal and Flexible - Latest Edition
	1.4.2 NFPA 90A Installation of Air Conditioning and Ventilating Systems
	1.4.3 NFPA 90B Installation of Warm Air Conditioning and Air Conditioning Systems
	1.4.4 ASTM A621 & A621M Specification for Forming Steel (FS), sheet and Strip, Carbon, Hot Rolled.
	1.4.5 ASTM A653  Specification for Steel Sheet, Zinc Coated Galvanized or Zinc Alloy Coated (Galvannealed) by the Hot Dip Process
	1.4.6 ASTM A924  General Requirements for Sheet Steel, Metallic Coated by the Hot Dip Process


	PART 2 -  PRODUCTS
	2.1 SEALING CLASSIFICATION
	2.1.1 Sealing classifications shall be in accordance with the Sealing Classifications Table as follows:

	2.2 PRESSURE CLASSIFICATIONS
	2.2.1 Ductwork material shall be constructed in accordance with SMACNA ratings for the following pressure classifications.  Pressure classifications shall be in accordance with the  Pressure Classifications Table as follows:

	2.3 FITTINGS
	2.3.1 Fabrication shall be to SMACNA Standards.
	2.3.2 Radiused elbows shall be to standard radius.
	2.3.3 Square elbows shall be used over 16" (400 mm) with double thickness vanes.  Square elbows shall not be used unless specifically shown on drawings.
	2.3.4 Main Supply Duct Branches:  Provide branch duct balancing damper.
	2.3.5 Sub branch duct with 45( entry and balancing damper on branch.
	2.3.6 Transitions:
	.1 Diverging:  20( maximum included angle.
	.2 Converging:  30( maximum included angle.

	2.3.7 Offsets:  Radiused elbows as indicated.
	2.3.8 Obstruction Deflectors:   Maintain full cross-sectional area.  Maximum included angles as for transitions.

	2.4 GALVANIZED STEEL
	2.4.1 G-60 coated galvanized of lock-forming grade conforming to ASTM A653 and A924 Standards.  Minimum yield strength for steel sheet and reinforcements shall be 30,000 psi (207 kPa).
	2.4.2 The sheet metal gauge and requirement for reinforcement shall be in accordance with Tables 1-3-1/2" W.G.  Static pressure to Table 1-7 4" W.G. Static pressure of SMACNA.
	2.4.3 Fabrication shall be to SMACNA Standards.
	2.4.4 Joints:  To SMACNA or proprietary manufactured duct joint.  Proprietary manufactured flanged duct joint shall be considered to be a Class C seal.
	2.4.5 Standard of Acceptance: Namasco, Ductmate, Exanno, Nexus.
	2.4.6 Joint reinforcement shall be in accordance with Tables 1-10 to 1-13 of the SMACNA Standard.

	2.5 HANGERS AND SUPPORTS
	2.5.1 Strap hangers shall be of same material as the duct material but shall be to the next sheet metal thickness heavier than the duct.
	2.5.2 Hanger configuration shall be to SMACNA. Maximum size duct supported by strap hanger shall be  19” (500 mm).
	2.5.3 Hangers:  Galvanized steel angle with galvanized steel rods shall be in accordance with SMACNA and the Table - Hangers And Supports as follows:
	2.5.4 Upper Hanger Attachments:
	.1 Concrete:  Prior to concrete pour: manufactured concrete inserts.
	.1 Standard of Acceptance:  Myatt: Fig. 485.

	.2 Concrete: after concrete pour:
	.1 expanded concrete anchors shall be made of steel. ;
	.2 powder actuated fasteners shall not be utilized;
	.3 holes for expanding fasteners shall be drilled either by a carbide bit or by the teeth on the fastener itself.  Expansion shield shall be “set” by driving it into the hole and expanding it with a conical plug.

	.3 Steel Joist:  manufactured joist clamp or steel plate washer:
	.1 clamp or washer shall be mounted to top chord of steel truss only.
	.2 Standard of Acceptance: Joist Clamps: Grinnell: Fig. 61 or 86, Hunt.

	.4 Steel Beams:  Manufactured beam clamps:
	.1 Standard of Acceptance: Grinnell: Fig. 60, Hunt.


	2.5.5 Round Ductwork: duct shall be supported as follows:
	.1 duct dimensions 36" (900 mm) single hangers are acceptable;
	.2 duct dimensions over 36" (900 mm) hanger rods shall be provided on both sides of the duct;
	.3 minimum hanger sizes shall be in accordance with Table 4-2 of SMACNA.

	2.5.6 Loading on trapeze bars shall be in accordance with Table 4-3 of SMACNA.

	2.6 ROUND DUCTWORK
	2.6.1 All round ductwork up to 60" (1500 mm) in diameter shall be of Spiro lockseam construction with an intermediate standard rib to provide the rigidity equivalent to SMACNA Standard - Gauge Spiral Duct.
	2.6.2 G-60 coated galvanized of lockforming grade conforming to ASTM A635 and A924 standards.  Minimum yield strength for steel and reinforcements shall be 30,000 psi. (207 Kpa.)  with a thickness, not less than for 24 gauge for duct diameters 250 mm....
	2.6.3 For duct diameters, less than 9" (225 mm), use 26 gauge spiro duct without ribs.
	2.6.4 Fittings:
	.1 Elbows 4" to 8" (100 mm to 200 mm), shall be diestamped.  Diestamped elbows shall be 2-piece construction with fully welded longitudinal seam.
	.2 Elbows 9" to 36" (225 mm to 900 mm) shall be standing seam construction.
	.3 Elbows 38" to 60" (950 mm to 1500 mm) shall be standard gore construction with joints riveted and bonded.
	.4 Fittings shall be 1-gauge thicker than standard ductwork.

	2.6.5 All couplings shall be slipped joint construction with minimum 2" (50 mm) insertion length.  Duct sealer shall be applied on male end connectors before insertion and afterwards to cover the entire joint and sheet metal screws. Sheet metal screws...

	2.7 INTERNALLY LINED ROUND DUCTWORK
	2.7.1 Round ductwork indicated to be internally lined utilize spiral round insulated duct with double wall including external pressure tight metal shell, 1" (25 mm) fibreglass insulation and an internal perforated liner.
	2.7.2 The external shell and couplings shall comply with the specification for round ductwork.


	PART 3 -  EXECUTION
	3.1 GENERAL
	3.1.1 Install ducts in accordance with SMACNA Standards and as indicated.
	3.1.2 Do not break continuity of insulation vapour barrier with hangers or rods. Insulate strap hangers 4" (100 mm) beyond insulated duct.
	3.1.3 Support risers in accordance with SMACNA Standards or as indicated.
	3.1.4 Provide a drain at the low point of all exhaust and outside air plenums.  Pipe drain to funnel floor drain.

	3.2 HANGERS
	3.2.1 Strap Hangers:  Install in accordance with SMACNA.
	3.2.2 Angle Hangers:  Complete with locking nuts and washers.
	3.2.3 Hanger spacing shall be as follows:
	.1 Horizontal ducts shall have a support within 27" (600 mm) of each elbow and within 48" (1200 mm) of each branch intersection.
	.2 Straight runs of duct, the hanger spacing shall be in accordance with the Table - Hanger Spacing as follows:


	3.3 SEALING AND TAPING
	3.3.1 Refer to Section 23 33 00.

	3.4 LEAKAGE TEST
	3.4.1 Test the following systems to ensure that they conform to the leakage requirements specified above.  Systems to be tested for all supply, return and exhaust systems with operating pressures exceeding 3" w.g.
	3.4.2 If ductwork fails leakage test, reseal ductwork and retest.
	3.4.3 Conduct test in accordance with AABC.
	3.4.4 Acceptable Procedure(s):
	.1 Provide appropriate level of filtration on the intake to the test apparatus prior to starting test procedure.
	.2 Connect flexible tubing from the test apparatus to the duct section under test.  Select the appropriate orifice plate and start test apparatus at minimum speed.  Slowly increase the speed of the blower until the desired static pressure is achieved.
	.3 Maintain attained system static pressure for a period of fifteen (15) minutes.  From appropriate manometer gauge on test apparatus, read the pressure differential.  From the chart supplied with the test apparatus read leakage flow rate for a given ...
	.4 Compare actual leakage with allowable rate.  If the test results exceed the allowable rate undertake appropriate remedial action and repeat the test until satisfactory outcome is achieved.

	3.4.5 Duct leakage shall not exceed that allowable for ductwork classification when calculated as follows:
	.1 Where:
	.1 Q is allowable leakage in test section in CFM.
	.2 Q1 air quantity in CFM of total system.
	.3 L1 is Test section length in ft.
	.4 L2 is Total system length in ft.
	.5 F is System allowable leakage expressed as a decimal for class of ductwork.


	3.4.6 When duct leakage tests are being performed on factory cleaned ductwork a HEPA filter shall be installed on the air intake for the pressure testing blower to prevent contamination of the ductwork.
	3.4.7 Notify the Consultant a minimum of forty-eight (48) hours prior to conducting leakage tests.



	23 33 00 Air Duct Accessories
	PART 1 - GENERAL
	1.1 GENERAL
	1.1.1 This section of the specification shall be read in conjunction with and shall be governed by the requirements outlined in Section 01 01 00 of the specification.

	1.2 SHOP DRAWINGS
	1.2.1 Submit shop drawings in accordance with Section 01 33 00.
	1.2.2 Indicate the following:
	.1 Flexible connections.
	.2 Sealants and tapes.
	.3 Duct access doors.


	1.3 CERTIFICATION OF RATINGS
	1.3.1 Catalogue or published ratings shall be those obtained from tests carried out by manufacturer or independent testing agency signifying adherence to codes and standards.


	PART 2 -  PRODUCTS
	2.1 FLEXIBLE CONNECTIONS
	2.1.1 Frame: galvanized sheet metal frame with fabric clenched by means of double locked seams.
	2.1.2 Material: neoprene.  Fire resistant, self extinguishing, neoprene coated glass fabric, temperature rated at -400F to plus 1940F(- 400C to plus 900C), density of 0.266 lb/ft2     (1.3 kg/m2).

	2.2 SEALANT AND TAPE
	2.2.1 Sealant: fibre reinforced, flame resistant (flame spread 5, smoke developed 0) high velocity duct sealing compound.  Temperature range of minus -220F to 2000F (300C to plus 930C).  Sealant to meet ULS102. System to be rated up to 16" W.C without...
	2.2.2 Where system pressures are in excess of 16" W.C. utilize a fibreglass mesh scrim to reinforce the system. Where a gap exists which is larger than 1/4" provide fiberglass mesh scrim over the gap prior to applying the sealant.
	2.2.3 Standard of Acceptance: Phoenix #33-526, 3M

	2.3 ACCESS DOORS
	2.3.1 General.
	.1 Non-insulated sandwich construction of same material as duct, one sheet metal thickness heavier, minimum 0.0236" (0.6 mm) thick complete with sheet metal angle frame.
	.2 Insulated sandwich construction of same material as duct, one sheet metal thickness heavier, minimum 0.0236" (0.6 mm) thick complete with sheet metal angle frame and 1" (25 mm) thick rigid glass fibre insulation.

	2.3.2 Gaskets: neoprene or foam rubber.  Provide on all access doors.
	2.3.3 Hardware:
	.1 Up to 12" x 12" (300mm x 300mm): 2 sash locks.
	.2 12" to 18" (301 to 450 mm): 4 sash locks.
	.3 20" to 33" (451 to 1000 mm): piano hinge and minimum 2 sash locks.
	.4 Doors over 34" (1000 mm): piano hinge and 2 handles operable from both sides.



	PART 3 -  EXECUTION
	3.1 FLEXIBLE CONNECTIONS
	3.1.1 Install in following locations:
	.1 Inlets to supply air units.
	.2 Outlets from supply air units.
	.3 Inlets and outlets of exhaust and return air fans.
	.4 As indicated.

	3.1.2 Length of connection: 6" (150 mm).
	3.1.3 Minimum distance between metal parts when system in operation: 3" (75 mm).
	3.1.4 Install in accordance with recommendations of SMACNA.

	3.2 SEALANTS AND TAPES
	3.2.1 Apply sealant in accordance with SMACNA and to manufacturer's recommendations.
	3.2.2 Bed tape in sealant and recoat with minimum of one (1) coat of sealant to manufacturer's recommendations.

	3.3 ACCESS DOORS
	3.3.1 Size:
	.1 24" x 24" (600 x 600 mm) for person size entry.
	.2 18" x 18" (450 x 450 mm) for servicing entry.
	.3 12" x 12" (300 x 300 mm) for viewing.
	.4 As indicated.

	3.3.2 Location:
	.1 At fire and smoke dampers.
	.2 At control dampers.
	.3 At devices requiring maintenance.
	.4 At locations required by code.
	.5 As indicated.

	3.3.3 All access doors that a man could fit through shall be provided with handles on both the interior and the exterior of the ductwork.



	23 82 35 Convectors
	PART 1 - GENERAL
	1.1 GENERAL
	1.1.1 This section of the specification shall be read in conjunction with and be governed by the requirements outlined in Section 21 05 01.

	1.2 SHOP DRAWINGS
	1.2.1 Submit shop drawings in accordance with Section 21 05 01.
	1.2.2 Indicate:
	.1 Equipment, capacity, piping, and connections.
	.2 Dimensions, internal and external construction details, recommended method of installation with proposed structural steel support, sizes and location of mounting bolt holes.
	.3 Shop drawings shall indicate location of supply and return hook-ups in addition to interconnection details for each zone.


	1.3 MAINTENANCE DATA
	1.3.1 Provide maintenance data for incorporation into maintenance manual specified in Section 21 05 01.


	PART 2 -  PRODUCTS
	2.1 GENERAL
	2.1.1 All convector covers, force flow heaters and radiant panels shall be factory painted with factory baked enamel finish. Colour to be chosen at shop drawings stage.  A paint chip will be provided by the Architect.
	2.1.2 Provide for noiseless expansion of all components.
	2.1.3 Radiation to give output indicated on the schedule.
	2.1.4 Standard of Acceptance: EngAir, Airtex, Trane.

	2.1 SLOPED TOP CONVECTOR
	2.1.1 Heating elements:  NPS 3/4" (20 mm) seamless copper tubing, 18 gauge (1.2 mm) minimum wall thickness, mechanically expanded into flanged collars of evenly spaced aluminum fins,  4" x 4" (100 x 100) mm nominal, 50 fins/ft (170 fins per meter) sui...
	2.1.2 Element hangers: ball bearings plastic lined cradle type providing unrestricted longitudinal movement on enclosure brackets. Space brackets 36" (900) mm centers maximum.
	2.1.3 Enclosures: 16-gauge steel complete with components for wall to wall or complete with end caps as indicated.  Joints and filler pieces to be recessed.  Support rigidly top and bottom, on wall mounted brackets. Joints and filler pieces to be clea...
	2.1.4 Enclosure to have bottom inlet and top punched hole top outlet.
	2.1.5 Capacity as shown on drawings.  Unit to be sized for 180 oF EWT and 160 oF LWT.
	2.1.6 All wall convector enclosures shall be site measured to run wall to wall.  The lengths indicated on the drawings indicate the length in inches of the heating element required.

	2.2 CABINET CONVECTORS
	2.2.1 Heating element: seamless copper tubing mechanically expanded into flanged collars of evenly spaced aluminum fins and cast iron headers, steel side plates and supports.
	2.2.2 Cabinet: type as indicated on the schedule, 16 gauge (1.6 mm) thick steel back and ends, exposed corners rounded secured removable front panel, braced and reinforced for stiffness.
	2.2.3 Catalogue rating: certified commercial standard CS-140-47, certified IBR ratings.
	2.2.4 Capacity as shown on drawings.  Unit to be sized for 160 o F EWT and 140 oF LWT.


	PART 3 -  EXECUTION
	3.1 INSTALLATION - GENERAL
	3.1.1 Install according to piping layout.  Provide for pipe movement during normal operation.
	3.1.2 Maintain proper clearance around equipment to permit performance of service maintenance. Check final location with Consultant if different from that indicated prior to installation.
	3.1.3 Should deviations beyond allowable clearances arise, request and follow Consultant's directive.
	3.1.4 Refer to manufacturer's installation drawings. Verify electrical service work with characteristics stamped on unit.
	3.1.5 Check that all openings for appurtenances and operating weight conform to shop drawings.
	3.1.6 Valves
	.1 Install valves with stems upright or horizontal unless approved otherwise.
	.2 Install isolating ball valves and circuit balancing valves on each unit.

	3.1.7 Provide screwdriver vent on convectors and radiators. Clean all finned tubes and comb straight.



	25 05 01 Automatic Temperature Controls
	PART 1 - GENERAL
	1.1 Reference Standards
	1.1.1 Comply with Requirements of Division 1, General Requirements and all documents referred to therein.
	1.1.2 Comply with requirements of Mechanical General Provisions and Electrical General Provisions.

	1.2 Intent
	1.2.1 The Energy Management Control System supplier shall be a subcontractor to Mechanical Contractor who shall be responsible for the complete installation of the Energy Management Control System and guarantee its proper function.
	1.2.2 Energy Management Control System shall be supplied and installed Schneider Electric (J.B.S. Services Inc. 905-453-8297).  Alternate supplier is by Johnson Controls Ltd. (Branch Office only 3070 Mainway Rd. 1-800-263-6226).  No other suppliers ar...
	1.2.3 Existing DDC installations shall be incorporated seamlessly into the new installation without the need of upgrades or equipment replacement. All existing DDC points shall be included in new graphic displays with the ability to read and write to ...
	1.2.4 The Network Cabling Installer will bring network connection(s) to the Energy Management Control System’s supervisory panel and Operators Terminal.

	1.3 Related Work Specified Elsewhere
	1.3.1 Power wiring for all electric motors and starters will be Electrical Division.
	1.3.2 Installation of control dampers will be by the Sheet Metal sub-contractor.

	1.4 Quality Assurance
	1.4.1 Execution of work in this Section by a recognized control contractor regularly employed in the design, manufacturing, and installation of EMCS and temperature control systems and equipment.  The successful Contractor must be a Manufacturer as we...

	1.5 Submittals
	1.5.1 Submit five (5) copies of control working drawings and wiring diagrams with written sequences of operation and components description.
	1.5.2 Submit catalogue cuts and specifications on all EMCS equipment.
	1.5.3 With reference to Architectural, Mechanical, and Electrical Drawings submit a layout of the Building Operator’s room showing the most practical arrangement of the EMCS equipment.  Show all dimensions and power requirements.  Coordinate installat...

	1.6 Guarantee
	1.6.1 Guarantee the control system and all components thereof free from defects in operating sequences, materials, and workmanship for a period of one (1) year of normal use and service from the date of certified acceptance by the Consultant and takin...
	1.6.2 Provide emergency repair service on a 24-hour basis during warranty period and replace defective parts.
	1.6.3 Servicing by factory-trained service representative of the system manufacturer.

	1.7 Maintenance
	1.7.1 Service technicians particularly trained to work on the systems installed shall handle system servicing and maintenance.
	1.7.2 Provide emergency maintenance and service, responding within four hours’ notice given by the Board to attend to malfunctions relating to the controller and all field equipment such as valves wiring, etc.

	1.8 Instruction Adjustment and “As-Built” Drawings
	1.8.1 On completion of the Work, calibrate and adjust all components to operate as required.  Provide three complete instruction manuals with “as constructed” control drawings and instruct the Owner’s operating personnel in the operation and function ...
	1.8.2 Provide three (3) complete sets of system documentation at time of completion.
	1.8.3 Maintenance manuals describing maintenance on all system components including inspection, preventative maintenance, fault detection, and repair or replacement procedures.
	1.8.4 All data specified in the "Submittals" section of this specification in its final as-built approved form.
	1.8.5 As-built interconnection wiring diagrams or wire list, of the complete field-installed system with proper identification and ordering number of each system component and device.
	1.8.6 As-built single line diagrams for each floor level showing building outline, corridors, approximate room layout, etc., with location of central processor.

	1.9 Acceptance Procedure
	1.9.1 Acceptance by the Consultant will be granted when all components are installed, operating, and calibrated.
	1.9.2 Prior to on-line operation, a complete demonstration shall be performed in presence of the Owner’s authorized maintenance representative and the Owner’s representative.
	1.9.3 Complete all outstanding deficiencies as determined by the Owner’s representative in his inspection report after which a resubmission of formal acceptance shall be made. This procedure shall be repeated if necessary until acceptable performance ...

	1.10 EMCS Operation Summary
	1.10.1 The EMCS as shown on drawing is intended as a guide and clarification of requirements.
	.1 It is not a complete summary since it only describes requirements for each type of system and unit component.  The quantities of systems and components will be shown on the drawings.
	.2 It is the responsibility of this Contractor to determine quantities of input/output points, sensors, devices, wiring, etc.



	PART 2 -  PRODUCTS
	2.1 Thermostats
	2.1.1 Electronic room temperature controllers with accessible adjustment range less thermometers.
	2.1.2 Provide protective guards over stats in the following locations: General purpose room, storage rooms, halls, washrooms, and mechanical rooms.

	2.2 Space and Air Temperature Sensors
	2.2.1 Platinum thin film RTD’s complete with 4-20mA transmitter scaled proportionally over the range.  Maximum drive 0.5 F per year.  Accurate to ± 1 F over the full range.  Balco type elements with accuracy and drift ranges as above will be an accept...
	2.2.2 All mixed air temperature sensors and other sensors where indicated shall be averaging type with a minimum length of 6.7m (22 feet).
	2.2.3 For space temperature sensors in change rooms (and other high vandalism areas) provide an RTD type sensor in a recessed junction box fixed to a stainless steel wall plate cover with thermal paste.
	2.2.4 Classroom and Office Area space sensors shall be complete with a adjustment slider to allow the occupant to vary the individual temperature.
	2.2.5 Platinum thin film RTDs complete with 4-20 mA transmitter scaled proportionally over the range.  Maximum drift of 0.5(F per year.  Accurate to ± 1(F over the full range.  Balco type elements with accuracy and drift ranges as above will be an acc...
	2.2.6 Water temperature sensors shall be complete with a separable 316 stainless steel well.
	2.2.7 Outside air wall mounted sensors to be mounted on a north-facing wall, complete with sun shield where required.

	2.3 Components
	2.3.1 Provide cubicle type lockable panels with hinged doors constructed of 16 gauge steel with enamel finish suitable for either wall mounting or leg mounting as required, with sufficient space on cover for mounting labeled switches and gauges, etc.
	2.3.2 Freeze protection devices (low limits) shall have manual reset features and shall NOT automatically recycle.  Freeze controls shall have 6.0 m (20 feet) capillary arranged in ducts for best possible protection.  Provide low limits for each 5.6 m...
	2.3.3 Fire protection devices (high limits) shall have manual reset feature and shall not automatically recycle.
	2.3.4 Relays shall be solid state, heavy-duty type.  Supply, install and wire all relays for outside lighting circuit control, and for other line voltage applications.  All equipment controlled by EMCS shall be provided with H.O.A. switch by same manu...
	2.3.5 AUTO:  Equipment shall be controlled by EMCS in series with all limits and other protective devices.
	OFF:  No operation.
	HAND:  Equipment shall be operated independently of EMCS but still in series with all limits and other protective devices.
	2.3.6 Relays required for exterior lighting control (individual circuits and contactors) shall be installed in a suitable general-purpose enclosure for installation in locations noted on the drawings.  Coordinate with Electrical Contractor for lightin...

	2.4 Wiring
	2.4.1 Provide all electrical wiring and components required (of any voltage) within the temperature control system such as low limit protection, thermostats, alarms, P.E. switches, relays, and interlocks as required to achieve the control function spe...
	2.4.2 Provide all power and interconnecting wiring to EMCS field panels.  Coordinate with Division 16 sub-trade for appropriate locations of all power outlets for front-end equipment (i.e., monitor/keyboard, printers, clock).  Do not wire any EMCS com...
	2.4.3 Refer to Division 16 drawings for locations of all power outlets for electric actuators, sensors, and control devices or panels.  Provide all wiring from these locations to the above devices as necessary and provide all low voltage control wirin...
	2.4.4 Where it is desirable to relocate, or add power outlets for electric control system coordinate with the Division 16 contractor and bear all costs which may occur as a result of this revision.

	2.5 Local Override
	2.5.1 Wall-mounted override ‘push button’ switch, red in colour, in the Caretaker’s Room. Provide lamacoid label over switch saying, “EMCS Manual Override”.
	2.5.2 Switch to incorporate momentary contact feature so that when button is pushed momentarily, contact is made, and then the switch resets when released.


	PART 3 -  EXECUTION
	3.1 Components
	3.1.1 Mount all controller and relays within control panel cubicles.  Mount exposed components for easy access and protect from damage.
	3.1.2 Identify all exposed components and equipment mounted on the control panel front with lamacoid nameplates.  Identify instruments inside the cabinet with lamacoid nameplates.  Cooperate with piping and ventilation sub-trades in providing lists of...
	3.1.3 Locate all local control panels as shown on the drawings or as directed by the Consultant.

	3.2 Manufactured Equipment
	3.2.1 Provide a complete system of electric temperature controls as indicated on Drawings and as specified herein.
	3.2.2 The control manufacturer will be responsible for the wiring of electrical equipment they supply.
	3.2.3 Coordinate with manufacturers and provide all required wiring and components as required to achieve sequences of operation.
	3.2.4 At any time during commissioning procedures and during the training period, make at no extra cost, any program changes required to enable optimum system operation.

	3.3 Sequences of Operation
	3.3.1 Refer to drawings for detail sequence of operation.
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