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By Road, from the OTTAWA International Airport

1.	 From the airport take the AIRPORT PARKWAY to RIVERSIDE DR EAST

2.	 Follow RIVERSIDE DR EAST to HIGHWAY 417 EAST

3.	 Take HIGHWAY 417 EAST, past the ST-LAURENT BLVD exit, where HIGHWAY 417 splits, continue LEFT on  
HIGHWAY 174 (ROCKLAND)

4.	 Exit HIGHWAY 174 on BLAIR RD NORTH

5.	 Proceed on BLAIR RD NORTH, cross OGILVIE RD, and continue on to the traffic lights at the intersection of BLAIR and 
MONTREAL RD

6.	 Turn left onto MONTREAL RD and take the first immediate right onto the ramp leading down to the traffic circle. Stop at 
Building M-1 on the north side of the traffic circle. Ask the commissionaires in M-1 for directions to the NRC building, 
institute or staff member you seek.

By Road, from MONTRÉAL

1.	 Take MÉTROPOLITAIN 40 WEST and follow signs for OTTAWA and HIGHWAY 417 WEST

2.	 Follow 417 WEST to reach OTTAWA

3.	 Exit at HIGHWAY 174 EAST (ROCKLAND) when entering OTTAWA

4.	 Follow 174 EAST and exit at BLAIR RD NORTH (first exit after entering 174 EAST)

5.	 Follow BLAIR RD NORTH, cross OGILVIE RD, and continue on to the traffic lights at the intersection of BLAIR and 
MONTREAL RD

6.	 Turn left onto MONTREAL RD and take the first immediate right onto the ramp leading down to the traffic circle. Stop at 
Building M-1 on the north side of the traffic circle. Ask the commissionaires in M-1 for directions to the NRC building, 
institute or staff member you seek.
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National Research Council      Conseil national de recherches  

Canada                                      Canada  

 

Administrative Services           Direction des services  

& Property management          administratif et gestion 

Branch (ASPM)                       de l’immobilier (SAGI) 

 

Construction Tender Form 
 

 

Project Identification       M-55 3
rd

 Floor Office Renovation 

 

      

 

 

Tender No.: 15-22188 

 

1.2 Business Name and Address of Tenderer 

 

Name__________________________________________________________________________ 

 

Address________________________________________________________________________ 

 

_______________________________________________________________________________ 

 

Contact Person(Print Name)______________________________________________________ 

 

Telephone (______)   ______________     Fax: (_______)  ____________________ 
 

 

1.3 Offer 

 

I/We the Tenderer, hereby offer to Her Majesty the Queen in Right of Canada 

(hereinafter referred to as “Her Majesty”) represented by the National Research Council 

Canada to perform and complete the work for the above named project in accordance 

with the Plans and Specifications and other Tender Documents, at the place and in the 

manner set out therein for the Total Tender Amount (to be expressed in numbers only) 

of: $__________________. ________ in lawful money of Canada (excluding 

GST/HST) 

 

The above amount is inclusive of all applicable (*) Federal, Provincial and Municipal 

taxes except that in the event of a change in any tax imposed under the Excise Act, the 

Excise Tax Act, the Old Age Security Act, the Customs Act, the Customs Tariff or any 

provincial sales tax legislation imposing a retail sales tax on the purchase of tangible 

personal property incorporated into Real Property, that occurs 

 

.1 after the date this tender was mailed or delivered, or 

.2 if this tender is revised, after the date of the last revision 

 

the amount of this offer shall be decreased or decreased in the manner provided for in 

GC22 of the General Conditions of the Contract Documents. 



 

 

National Research Council      Conseil national de recherches 

Canada                                      Canada 

 

Administrative Services           Direction des services  

& Property management          administratif et gestion  

Branch (ASPM)                       de l’immobilier (SAGI) 

 

 

 

 

1.3.1 Offer (continued) 

 

(*)  For the purpose of this tender, the Goods and Services Tax (GST) is not to be 

considered as an applicable tax. 

 

In the province of Quebec, the Quebec Sales Tax is not to be included in the tender 

amount because the Federal Government is exempt from this tax. Tenderers shall make 

arrangements directly with the provincial Revenue Department to recover any tax they 

may pay on good and servives acquired in the performance of this contract. However, 

tenderers should include in their tender amount Quebec Sales Tax for which an Input Tax 

Refund is not available.  

 

1.4 Acceptance and Entry into Contract 
 

I/We undertake, within fourteen (14) days of notification of acceptance of my/our offer, 

to sign a contract for the performance of the work provided I/we are notified, by the 

Department, of the acceptance of my/our offer within 30 days of the tender closing date. 

 

1.5 Construction Time 

 

I/We Agree to complete the work within the time stipulated in the specification from the 

date of notification of acceptance of my/our offer. 

 

1.6        Bid Security 

 

I/We herewith enclose tender security in accordance with Article 5 of the General 

Instruction to Tenderers. 

 

I/We understand that if a security deposit is furnished as tender security and if I/we refuse 

to enter into a contract when called upon to do so, my/our security deposit shall be 

forfeited but the Minister may, if it is in the public interest, waive the right of Her 

Majesty to forfeit the security deposit. 

 

I/We understand that if the security furnished is not in the approved from as described in 

Article 5 of the General Instructions to Tenderers, my/our tender is subject to 

disqualification. 
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Canada                                      Canada 

 

Administrative Services           Direction des services  

& Property management          administratif et gestion 

Branch (ASPM)                       de l’immobilier (SAGI) 

 

 

 

1.7 Contract Security 
 

Within fourteen (14) days after receipt of written notification of the acceptance of my/our 

offer, I/we will furnish contract security in accordance with the Contract Conditions “F” 

of the Contract Documents. 

 

I/We understand that the contract security referred to herein, if provided in the form of a 

bill of exchange, will be deposited into the Consolidated Revenue Fund of Canada. 

 

1.8 Appendices 

 

This Tender Form includes Appendix No. _____N/A____________. 

 

1.9 Addenda 

 

The Total Tender Amount provides for the Work described in the following Addenda: 

 

 

 

NUMBER DATE NUMBER DATE 

    

    

    

    

    

    

    

 

 

 

 

 

 

 

(Tenderers shall enter numbers and dates of addenda) 
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1.10 Execution of Tender  

 

The Tenderer shall refer to Article 2 of the General Instructions to Tenderers. 

 

 

 

 

SIGNED, ATTESTED TO AND DELIVERED on the ____________________day of 

________________on behalf of 

 

 ________________________________________________________________________ 

 (Type or print the business name of the Tenderer) 

 

 

AUTHORIZED SIGNATORY (IES) 

 

______________________________________ 

(Signature of Signatory) 

 

______________________________________ 

(Print name & Title of Signatory) 

 

_____________________________________ 

(Signature of Signatory) 

 

______________________________________ 

(Print name & Title of Signatory) 

 

 

      SEAL 



 BUY AND SELL NOTICE 
 

M-55 3
rd

 Floor Office  Renovations 

 
The National Research Council Canada, 1200 Montreal Road Campus, Ottawa, ON  has a requirement 
for a project that includes: 

 

The construction project is to renovate part of the Third Floor, Building M-55: 
 
Architectural: Office fit-up (work shall include, but is not limited to) 
a. Demolish existing walls, existing interior doors and existing glazed partitions and existing 

partial ceilings and existing floor surfaces. 
b. Construct: new walls, new doors, new interior windows, new ceilings and new floor surfaces. 
c. Supply and install new open office furniture, closed office furniture, meeting room furniture, 

kitchenette furniture, open colabration furniture etc. 

 

Mechanical: 

a. Modify and extend as necessary plumbing systems to accommodate renovation. Work shall include, 

but is not limited to, extension of domestic hot and cold water, drainage and piping insulation. 

b. Modify and extend as necessary the fire protection system to accommodate renovation. Work shall 

include, but is not limited to, relocation and provision of new sprinkler heads. 

c. Provide new, modify, rework and rebalance ventilation and controls systems as necessary to 

accommodate renovation. Work shall include, but is not limited to, provision of new insulated flex 

ductwork, control temperature sensor relocations, air balancing, exhaust and return fan installations, 

exterior louver installation, etc. 

 
Electrical: 

a. To provide demolition work to existing system including lighting, fire alarm, power, etc.  

b. Modify wiring for existing 347V lighting.  

c. Provide new systems including lighting, fire alarm, power, communication, security, sound masking, 

etc.  

d. Provide certification, verification, and commissioning to all systems upon job completion.  

 

 
 
1.  GENERAL 

Questions regarding any aspect of the project are to be addressed to and answered only by the 
Departmental Representative (or his designate) or the Contracting Authority. 
 
Any information received other than from the Departmental Representative (or his designate) or 
the Contracting Authority will be disregarded when awarding the contract and during 
construction. 
 
Firms intending to submit tenders on this project should obtain tender documents through the 
Buyandsell.gc.ca TMA services provider. Addenda, when issued, will be available from the 
Buyandsell.gc.ca TMA service provider. Firms that elect to base their bids on tender documents 
obtained from other sources do so at their own risk and will be solely responsible to inform the 
tender calling authority of their intention to bid. Tender packages are not available for distribution 
on the actual day of tender closing. 

 
 
2. MANDATORY SITE VISIT 

It is mandatory that the bidder attends one of the site visits at the designated date and time. 
At least one representative from proponents that intend to bid must attend. 



 
The site visits will be held on March 8th  and March 10

th
  2016  at 9:00 . Meet   Mark O’Connor at 

Building  M-55, Main Entrance, 1200 Montreal Road, Ottawa, ON. Bidders who, for any reason, 
cannot attend at the specified date and time will not be given an alternative appointment to view 
the site and their tenders, therefore, will be considered as non-responsive.  NO EXCEPTIONS 
WILL BE MADE.

 

 
As proof of attendance, at the site visit, the Contracting Authority will have an Attendance Form 
which MUST be signed by the bidder’s representative.  It is the responsibility of all bidders to 
ensure they have signed the Mandatory Site Visit Attendance form prior to leaving the site.  
Proposals submitted by bidders who have not attended the site visit or failed to sign the 
Attendance Form will be deemed non-responsive. 

 
 
3. CLOSING DATE 

Closing date is March 24
th
   , 2016 at 14:00. 

 
 
4. TENDER RESULTS 

Following the Tender closing, the tender results will be sent by facsimile to all Contractors who 
submitted a tender 

 

5.  SECURITY REQUIREMENT FOR CANADIAN CONTRACTORS 

 

 

5.1  MANDATORY SECURITY REQUIREMENT: 

  

This procurement contains a mandatory security requirement as follows: 

  

1 The Contractor must, at all times during the performance of the Contract, hold a valid Designated 

Organization Screening (DOS), issued by the Canadian Industrial Security Director (CISD), Public 

Works Government Services Canada. 

 

2 The Contractor personnel requiring access to sensitive work site(s) must EACH hold a valid 

RELIABILITY STATUS, granted or approved by CISD/PWGSC. 

 

3  The Contractor must comply with the provisions of the: 

a. Security Requirements Checklist attached at Appendix “D” 

b. Industrial Security Manual (Latest Edition) available at: http://ssi-iss.tpsgc-pwgsc.gc.ca/ssi-iss-

services/eso-oss-eng.html 

 

 

 

  

5.2 VERIFICATION OF SECURITY CLEARANCE AT BID CLOSING 

  

1 The Bidder must hold a valid Designated Organization Screening (DOS) issued by the Canadian 

Industrial Security Directorate (CISD), Public Works and Government Services Canada 

(PWGSC), TO BE INCLUDED WITH THEIR TENDER OR PROVIDED WITHIN 48 HOURS 

FROM THE DATE AND TIME OF TENDER CLOSING.  Verifications will be made through CISD 

to confirm the security clearance status of the Bidder.  Failure to comply with this requirement will 

render the bid non-compliant and no further consideration will be given to the bid. 

 

http://ssi-iss.tpsgc-pwgsc.gc.ca/ssi-iss-services/eso-oss-eng.html
http://ssi-iss.tpsgc-pwgsc.gc.ca/ssi-iss-services/eso-oss-eng.html


2 Within 72 hours of tender closing, the General Contractor must name all of his sub-contractors, 

each of whom must hold a valid RELIABILITY STATUS, granted or approved by CISD/PWGSC, 

or any other Federal Department or Agency along with the names and birthdates or security 

clearance certificate numbers of all personnel who will be assigned to the project. 

 

3 It is to be noted that any subcontractor required to perform any part of the work during the 

performance of the subsequent contract must also adhere to the mandatory security requirement 

of the contract.  As well, no personnel without the required level of security will be allowed on 

site.  It will be the responsibility of the successful bidder to ensure that the security requirement is 

met throughout the performance of the contract.  The Crown will not be held liable or accountable 

for any delays or additional costs associated with the contractor’s non-compliance to the 

mandatory security requirement.  Failure to comply with the mandatory security requirement will 

be grounds for being declared in default of contract. 

 

4 For any enquiries concerning the project security requirement during the bidding period, the 

Bidder/Tenderer must contact the Security Officer @ 613-993-8956. 

 

 

6.0 WSIB (WORKPLACE SAFETY AND INSURANCE BOARD)  

 

1 All Bidders must provide a valid WSIB certificate with their Tender or prior to contract award. 

 

 

 
7.0 OFFICE OF THE PROCUREMENT OMBUDSMAN  
 
1 Dispute Resolution Services 

The parties understand that the Procurement Ombudsman appointed pursuant to Subsection 
22.1(1) of the Department of Public Works and Government Services Act will, on request or 
consent of the parties to participate in an alternative dispute resolution process to resolve any 
dispute between the parties respecting the interpretation or application of a term and condition of 
this contract and their consent to bear the cost of such process, provide to the parties a proposal 
for an alternative dispute resolution process to resolve their dispute. The Office of the 
Procurement Ombudsman may be contacted by telephone at 1-866-734-5169 or by e-mail at 
boa.opo@boa-opo.gc.ca.  

 
2 Contract Administration  

The parties understand that the Procurement Ombudsman appointed pursuant to Subsection 
22.1(1) of the Department of Public Works and Government Services Act will review a complaint 
filed by [the supplier or the contractor or the name of the entity awarded this contract] respecting 
administration of this contract if the requirements of Subsection 22.2(1) of the Department of 
Public Works and Government Services Act and Sections 15 and 16 of the Procurement 
Ombudsman Regulations have been met, and the interpretation and application of the terms and 
conditions and the scope of the work of this contract are not in dispute. The Office of the 
Procurement Ombudsman may be contacted by telephone at 1-866-734-5169 or by e-mail at 
boa.opo@boa-opo.gc.ca.  

 
3 The Office of the Procurement Ombudsman (OPO) was established by the Government of 

Canada to provide an independent avenue for suppliers to raise complaints regarding the award 
of contracts under $25,000 for goods and under $100,000 for services.  You have the option of 
raising issues or concerns regarding the solicitation, or the award resulting from it, with the OPO 
by contacting them by telephone at 1-866-734-5169 or by e-mail at boa.opo@boa-opo.gc.ca. You 
can also obtain more information on the OPO services available to you at their website at 
www.opo-boa.gc.ca. 

 

mailto:boa.opo@boa-opo.gc.ca
mailto:boa.opo@boa-opo.gc.ca
mailto:boa.opo@boa-opo.gc.ca


The Departmental Representative or his designate for this project is: Mark O’Connor  
Telephone: 613 991-9873 
 
Contracting Authority for this project is:  Marc Bédard marc.bedard@nrc-cnrc.gc.ca 
Telephone: 613  993-2274 
 
 
  

mailto:marc.bedard@nrc-cnrc.gc.ca


INSTRUCTIONS TO BIDDERS  
 
Article 1 – Receipt of Tender 
 
1a) Tenders must be received not later than the specified tender closing time.  Tenders received after 

this time are invalid and shall not be considered, regardless of any reason for their late arrival. 
 
1b) A letter of printed telecommunication from a bidder quoting a price shall not be considered as a 

valid tender unless a formal tender has been received on the prescribed Tender Form. 
 
1c) Bidders may amend their tenders by letter or printed telecommunication provided that such 

amendments are received not later than the specified tender closing time. 
 
1d) Any amendments to the tender which are transmitted by telefax must be signed and must clearly 

identify the tenderer. 
 
 All such amendments are to be addressed to: 
 National Research Council of Canada 
 Marc Bedard, Senior Contracting Officer 
 Building M-22 
 Montreal Road, Ottawa, Ontario 
 K1A 0R6 
 
 Fax:  (613) 991-3297 
 
 
Article 2 – Tender Form & Qualifications 
 
1) All tenders must be submitted on the Construction Tender Form and the tender must be signed in 

compliance with the following requirements: 
 

a) Limited Company:  The full names of the Company and the name(s) and status of the 
authorized signing officer(s) must be printed in the space provided for that purpose.  The 
signature(s) of the authorized officer(s) and the corporate seal must be affixed. 

 
b) Partnership:  The firm name and the name(s) of the person(s) signing must be printed in the 

space provided.  One or more of the partners must sign in the presence of a witness who 
must also sign.  An adhesive coloured seal must be affixed beside each signature. 

 
  

c) Sole Proprietorship : The business name and the name of the sole proprietor must be 
printed in the space provided.  The sole proprietor must sign in the presence of a witness 
who must also sign.  An adhesive coloured seal must be affixed beside each signature. 

 
2) Any alterations in the printed part of the Construction Tender Form or failure to provide the 

information requested therein, may render the tender invalid. 
 
3) All space in the Construction Tender Form must be completed and any handwritten or typewritten 

corrections to the parts so completed must be initialed immediately to the side of the corrections 
by the person or persons executing the tender on behalf of the the tenderer. 

 
4) Tenders must be based on the plans, specifications and tender documents provided. 
 
 
 
 



Article 3 - Contract 
 
1) The Contractor will be required to sign a contract similar to the Standard Contract Form for Fixed 

Price Construction Contracts, a blank specimen of which is enclosed in the package for reference 
purposes. 

 
 
Article 4 – Tender Destination 
 
1a) Tenders are to be submitted in sealed envelopes to: 

National Research Council Canada 
Administrative Services and Property Management Branch 
1200 Montreal Road 
Building M-22 
Ottawa, ON 
K1A 0R6 
 
Endorsed “Tender for (insert title of work as it appears in the drawings and specifications)” and 
must bear the name and address of the tenderer. 

 
1b) Unless otherwise specified, the only documents required to be submitted with the tender are the 

Tender form and the Bid Security. 
 
 
Article 5 - Security 
 
1a) Bid Security is required and must be submitted in one of the following forms: 

 
i) a certified cheque payable to the Receiver General for Canada and drawn on a member of 

the Canadian Payments Association or a local cooperative credit society that is a member of 
a central cooperative credit society having membership in the Canadian Payments 
Association; OR  

 
ii)  bonds of the Government of Canada, or bonds unconditionally guaranteed as to principal and 

interest by the Government of Canada; OR 
 
iii)   a bid bond. 
 

1b) Regardless of the Bid Security submitted, it should never be more than $250,000 maximum, 
calculated at 10% of the first $250,000 of the tendered price, plus 5% of any amount in excess of 
$250,000. 

 
2a) Bid Security shall accompany each tender or, if forwarded separately from the tender, shall be 

provided not later than the specified tender closing time.  Bid Security must be in the ORIGINAL 
form.  Fax or photocopies and NOT acceptable.  FAILURE TO PROVIDE THE REQUIRED BID 
SECURITY SHALL INVALIDATE THE TENDER. 

 
2b) If the tender is not accepted, the Bid Security submitted pursuant to Article 8 shall be returned to 

the tenderer. 
 
3a) The successful tenderer is required to provide security within 14 days of receiving notice of tender 

acceptance.  The tenderer must furnish EITHER: 
 

i) a Security Deposit as described in 1(b) above together with a Labour and Material Payment 
Bond in the amount of at least 50% of the amout payable under the contract, OR 



ii) a Performance Bond and a Labour and Material Payment Bond – each in the amount of 50% 
of the amount payable under the contract. 

 
3b) Should it not be possible to obtain a Labour Material Payment Bond as required under 3(a) 

above, on making application thereof to at least two acceptable Bonding Companies, an 
additional Security Deposit of a straight 10% of the amount payable under the contract must be 
furnished. 

 
3c) Where a tender has been accompanied by a Security Deposit, as described in 1(b) above, the 

amount of the Security Deposit required under 3(a) above may be reduced by the amount of the 
Security Deposit which accompanied the tender. 

 
3d) Bonds must be in an approved form and from the companies whose  
 

  
bonds are acceptable to the Government of Canada.  Samples of the approved form of Bid Bond, 
Performance Bond and Labour and Material Payment Bond and a list of acceptable Bonding 
Companies may be obtained from the Contracting Officer, National Research Council, Building 
M-22, Montreal Road, Ottawa, Ontario, K1A 0R6. 

 
 
Article 6 – Interest On Security Deposits 
 
1) Tenderers are notified that they must make their own arrangements with their bankers as to the 

interest, if any, on the amount of the certified cheque accompanying their tender.  The Council will 
not pay interest on said cheque pending the awarding of the contract nor be responsible for the 
payments of interest under any arrangement made by the tenderers. 

 
 
Article 7 – Sales Tax 
 
1) The amount of the tender shall include all taxes as levied under the Excise Act, the Excise Tax 

Act, the Old Age Security Act, the Customs Act or the Customs Tariff, in force or applicable at the 
time. 

 
2) In Quebec, the Provincial Sales Tax should not be included in the Tender Price as the Federal 

Government is exempt.  Tenderers should contact the Provincial Revenue Minister to recover all 
taxes paid for goods and services rendered under this contract. 

 
Tenderers must include in their Tender Price the amount of Provincial Sales Tax for which the 
exemption does not apply. 

 
 
Article 8 – Examination of Site 
 
1) All parties tendering shall examine the sites of the proposed work before sending in their tender 

and make themselves thoroughly acquainted with the same and obtain for themselves any and all 
information that may be necessary for the proper carrying out of the Contract.  No after claim will 
be allowed or entertained for any work or material that may be requisite and necessary for the 
proper execution and completion of this Contract with the exception of that provided for under GC 
35 in the General Conditions of the General Specification. 

 
 
 
 
 



Article 9 – Discrepancies, Omissions, Etc. 
 
1a) Bidders finding discrepancies in, or omissions from, drawings, specifications or other documents, 

or having any doubt as to the meaning or intent of any part thereof, should at once notify the 
Engineer who will send written instructions or explanation to all bidders. 

1b) Neither the Engineer nor the Council will be responsible for oral instructions. 
 
1c) Addenda or corrections issued during the time of the bidding shall be covered in the proposal.  

However, the contract supersedes all communications, negotiations and agreements, either 
written or oral, relating to the work and made prior to the date of the contract. 

 
 
Article 10 – No additional Payments for Increased Costs 
 

1) The only other adjustments in the contract price allowed are those specified in the General 
Conditions of the General Specification.  The contract price will not be amended for change in 
freight rates, exchange rates, wage rates or cost of materials, plant or services. 

 
 
Article 11 – Awards 
 
1a) The Council reserves the power and right to reject tenders received from parties who cannot 

show a reasonable acquaintance with and preparation for the proper performance of the class of 
work herein specified and shown on plans.  Evidence of such competence must be furnished by 
the tenderers if required to do so. 

 
1b) A tenderer may be required to furnish to the Contracting Office, National Research Council of 

Canada, Building M-22, 1200 Montreal Road, Ottawa, Ontario, K1A 0R6, Canada, unsigned 
copies of the insurance requirements as covered by the Insurance Conditions of the General 
Specification. 

 
1c) The Council does not bind itself to accept the lowest or any tender. 
 
 
Article 12 – Harmonized Sales Tax 
 
1) The Harmonized Sales Tax (HST) which in now in effect shall be considered an applicable tax for 

the purpose of this tender.  However, the bidder shall NOT include any amount in the bid price for 
said HST.  The successful contractor will indicate on each application for payment as a separate 
amount the appropriate HST the Owner is legally obliged to pay.  This amount will be paid to the 
Contractor in addition to the amount certified for payment under the Contract in addition to the 
amount certified for payment under the Contract and will therefore not affect the Contract Price.  
The Contractor agrees to remit any HST collected or due to Revenue Canada. 
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Notice to the reader: For Retail Sales Tax (RST) – On July 1, 2010 the 13 per cent Harmonized Sales 
Tax (HST) took effect in Ontario replacing the existing provincial Retail Sales Tax (RST) and combining it 
with the federal Goods and Services Tax (GST). As a result, RST provisions described on this page and 
in other publications ended on June 30, 2010. 
 
Effective July 1, 2010 this publication was archived for RST purposes only. Use caution when you refer 
to it, since it reflects the law in force for RST at the time it was released and may no longer apply. 
 

 The information in this Guide explains the Retail Sales Tax (RST) responsibilities of a non-resident 
contractor who is awarded a construction contract to perform work in Ontario and their Ontario 
customers. Please note that this Guide replaces the previous version dated March 2001. 

 
 
N o n - R e s i d e n t  C o n t r a c t o r  D e f i n e d  
 
A non-resident contractor is a contractor located outside Ontario who has been awarded a construction 
contract to perform work in Ontario, and who has not maintained a permanent place of business in 
Ontario continuously for twelve months immediately prior to signing the contract, or which is not a 
company incorporated under the laws of Ontario. A construction contract is a contract for the erection, 
remodelling or repair of a building or other structure on land. 
A contractor is a person who is in the business of constructing, altering, repairing or improving real 
property and includes, but is not limited to, 
 
1. a general contractor and subcontractor,  
2. a carpenter, bricklayer, stonemason, electrician, plasterer, plumber, painter, decorator, paver, and 

bridge builder,  
3. a sheet metal, tile and terrazzo, heating, air conditioning, insulation, ventilating, papering, road, roofing 

and cement contractor, who installs or incorporates items into real property. (See RST Guide 206 - 
Real Property and Fixtures). 

 
 
R e g i s t r a t i o n  a n d  G u a r a n t e e  D e p o s i t  
 
Non-resident contractors who are awarded a construction contract in Ontario are required to register with 
the Ministry of Finance (ministry), Centralized Programs Unit and post a guarantee equal to 4 per cent of 
the total of each Ontario contract. The guarantee can be paid in cash, by certified cheque (payable to the 
Minister of Finance), letter of credit or by a guarantee bond. 
 
To register with the ministry and to obtain further information on posting a guarantee, contractors should 
contact the ministry's Centralized Programs Unit, 33 King Street West, PO Box 623, Oshawa, Ontario, 
L1H 8H7, toll-free 1 866 ONT-TAXS (1 866 668-8297) or fax to 905 435-3617. 
 
Non-resident contractors who sell taxable goods on a supply only basis to Ontario customers, or provide 
taxable services in Ontario, may obtain a regular Vendor Permit to collect and remit RST on their sales. 
Non-resident contractors who have been issued a regular Vendor Permit must still register separately with 
the ministry and post a guarantee if they are awarded a construction contract in Ontario. 
 

http://www.fin.gov.on.ca/en/guides/rst/206.html
http://www.fin.gov.on.ca/en/guides/rst/206.html


L e t t e r  o f  C o m p l i a n c e  
 
After receiving the guarantee, the ministry mails out two copies of a "letter of compliance" to the 
contractor certifying the Retail Sales Tax (RST) requirements have been met. Contractors must give a 
copy of the letter to their customers. 
 
If a copy of the compliance letter is not provided, the customer must withhold 4 per cent of all amounts 
payable to the non resident contractor and pay the withheld amounts to the Minister of Finance (minister). 
Details relating to the contract should be sent along with the payments to the Centralized Programs Unit. 
Customers may give the minister a guarantee bond equal to 4 per cent of the total contract price instead 
of making the 4 per cent payments. 
 
Note: Customers who do not follow these requirements may be held liable for 4 per cent of all amounts 
payable to the non resident contractor or any other amount that the Ministry deems to be the RST 
payable resulting from the performance of the contract. 
 
 
C a l c u l a t i o n  o f  R S T  
 
Fair Value 
 
RST is payable on the "fair value" of materials, purchased or brought into Ontario, to be used for work 
performed in Ontario. "Fair value" includes: 

 the purchase price in Canadian funds;  

 all charges by the supplier for handling and delivery, and  

 any federal customs duties and excise taxes paid (but not the federal Goods and Services Tax (GST)). 
 
Contractors are also required to pay RST to Ontario suppliers on the purchase, rental or lease of taxable 
services, materials, machinery, or equipment. 
 
Machinery and Equipment - Leased 
 
If machinery or equipment is leased from a supplier outside Ontario and brought into the province, RST is 
payable on the lease payments for the period the machinery or equipment is in Ontario. 
 
Machinery and Equipment - Owned by Contractor 
 
If machinery or equipment is owned by the contractor, RST may be calculated in one of the following 
ways: 
 
a. If a contractor brings machinery and equipment into Ontario for less than 12 months' use, RST is to be 

calculated using the following formula: 
 
1/36 × net book value at date of import × number of months in Ontario × tax rate 

 
For the purpose of this formula, RST is payable for each month or part of a month that the goods are 
in Ontario. A month is considered 31 consecutive days and a part month is considered more than 12 
days. The RST payable is based on the number of days the machinery and equipment are located in 
Ontario and not the number of days the items are actually used. 

 
Example: Equipment is brought into Ontario on March 28 and taken out on May 8. The items were in the 
province for 41 days. RST is payable on the first 31 days' temporary stay in Ontario vs. use of the 
equipment. Since the remainder (10 days) is not considered part of a month, no RST is payable on this 
portion.  
 



b. If, at the time the goods are brought into Ontario, it is expected that the machinery or equipment will be 
in Ontario for more than twelve months, contractors must pay Retail Sales Tax (RST) on the following 
basis: 
 
net book value at date of import × tax rate  
 
If, at the time of import, the length of time is not known, vendors may use the formula under (a). If they 
later find it necessary to keep the machinery and equipment in Ontario for more than 12 months, the 
RST paid under (a) may be deducted from the RST payable under (b). 

 
Using formula (a) or (b) above, contractors will calculate and remit the RST payable on the return that is 
filed when the contract is finished.  
 
(See Completion of Contract section) 
 
 
M a n u f a c t u r i n g  f o r  O w n  U s e  
 
Contractors may need to manufacture items, such as doors and windows, for their construction contracts. 
Manufacturing is work done in a factory away from a construction site, or in a mobile unit or workshop that 
is on or near the construction site. Manufacturing occurs when raw materials are changed into 
manufactured goods for use in real property contracts. 
 
Contractors are considered to be manufacturing contractors if they produce goods: 
1. for their own use in real property contracts, and  
2. the manufactured cost of the goods is more than $50,000 a year. 
 
(See RST Guide 401 - Manufacturing Contractors) 
 
 
C o n t r a c t s  w i t h  t h e  F e d e r a l  G o v e r n m e n t  
 
Where a non-resident contractor enters into a construction contract with the federal government, for the 
construction of a building and/or the installation of equipment, the nature of the equipment will determine 
whether the contract should be let on a tax-included or tax excluded basis. 
 
Contracts for the construction of a building and the installation of equipment that directly services that 
building (i.e., elevators, escalators, light fixtures, central heating and air conditioning, etc.) should be 
tendered on a tax -included basis. Contractors are the consumers of the materials used in fulfilling these 
contracts and must pay or account for RST on the materials used to complete the contracts. There is NO 
exemption just because the contract is with the federal government. 
 
Contracts for the installation of equipment that becomes a fixture and does not directly service a building 
(i.e., material handling equipment, production machinery, communication equipment, training equipment) 
may be tendered on a tax-excluded basis. Contractors engaged in contracts of this nature are permitted 
to make tax exempt purchases of such equipment by issuing a valid Purchase Exemption Certificate 
(PEC) to their supplier. Only non-resident contractors who have registered with the ministry and posted a 
guarantee may issue a PEC. 
 
 
E x e m p t i o n s  
 
Contractors may supply and install equipment or materials for certain customers that may be entitled to 
an exemption from RST (e.g., manufacturers, Indian band councils, farmers and diplomatic 
organizations). The equipment or materials, when installed, becomes real property if it is permanently 
attached to land, or a fixture if it is permanently attached to a building or real property structure. Since 

http://www.fin.gov.on.ca/en/guides/rst/804.html#completion
http://www.fin.gov.on.ca/en/guides/rst/401.html


contractors are liable for RST, they should contact the ministry to find out if the customer qualifies for 
exemption before tendering the contract on a tax-excluded basis. 
 
 
S t a t u s  I n d i a n s ,  I n d i a n  B a n d s  a n d  B a n d  C o u n c i l s  
 
Non-resident contractors may purchase building materials exempt from Retail Sales Tax (RST) for certain 
buildings and structures situated on reserves. The cost of such projects must be paid by the band council, 
and the buildings must provide a community service for the reserve. Contracts for the construction of an 
exempt community building project should be made on an RST-excluded basis. Non-resident contractors 
may purchase the materials exempt from RST by providing suppliers with a valid Purchase Exemption 
Certificate (PEC). As noted previously, only non-resident contractors who have registered with the 
ministry and posted a guarantee may issue a PEC. (See RST Guide 204 - Purchase Exemption 
Certificates). 
 
Non-resident contractors must pay RST on items purchased for incorporation into a building or structure 
built for individual status Indians on a reserve. (See RST Guide 808 - Status Indians, Indian Bands and 
Band Councils). 
 
Completion of Contract 
 
When a contract is completed, non-resident contractors who were required to post a guarantee must 
complete a Non-Resident Contractor Retail Sales Tax Return [PDF - 92 KB] that is provided by the 
ministry. 
 
If a contractor's guarantee was given in cash or by certified cheque, the amount of the deposit can be 
deducted from the RST liability owed by the contractor. If the liability is greater than the deposit, the 
amount remaining must be paid by the contractor. If the deposit is more than the liability, the contractor 
will receive a refund. 
 
If a guarantee bond was posted instead of cash, the bond will be discharged once the RST liability is paid 
in full. 
 
All returns are subject to audit. 
 
 
L e g i s l a t i v e  R e f e r e n c e s  

 Retail Sales Tax Act, Subsections 19(2) and 39(3)(4) and (5) 

 Regulation 1012 under the Act, Subsections 15.3(1)(2)(5)(6) and (7) 

 Regulation 1013 under the Act, Sections 1 and 3 
 
 
F o r  M o r e  I n f o r m a t i o n  
 
The information contained in this publication is only a guideline. For more information, please contact the 
Ontario Ministry of Finance at 1 866 ONT-TAXS (1 866 668-8297) or visit our website at 
ontario.ca/finance. 
  

http://www.fin.gov.on.ca/en/guides/rst/204.html
http://www.fin.gov.on.ca/en/guides/rst/204.html
http://www.fin.gov.on.ca/en/guides/rst/808.html
http://www.fin.gov.on.ca/en/guides/rst/808.html
http://www.fin.gov.on.ca/en/forms/rst/pdf/0320.pdf
http://ontario.ca/finance


Acceptable Bonding Companies 
 
Published September 2010 
 
The following is a list of insurance companies whose bonds may be accepted as security by 
the government. 
 
 
1. Canadian Companies 
 

 ACE INA Insurance 

 Allstate Insurance Company of Canada 

 Ascentus Insurance Ltd. (Surety only) 

 Aviva Insurance Company of Canada 

 AXA Insurance (Canada) 

 AXA Pacific Insurance Company 

 Canadian Northern Shield Insurance Company 

 Certas Direct Insurance Company (Surety only) 

 Chartis Insurance Company of Canada (formerly AIG Commercial Insurance Company of Canada) 

 Chubb Insurance Company of Canada 

 Commonwealth Insurance Company 

 Co-operators General Insurance Company 

 CUMIS General Insurance Company 

 The Dominion of Canada General Insurance Company 

 Echelon General Insurance Company (Surety only) 

 Economical Mutual Insurance Company 

 Elite Insurance Company 

 Everest Insurance Company of Canada 

 Federated Insurance Company of Canada 

 Federation Insurance Company of Canada 

 Gore Mutual Insurance Company 

 Grain Insurance and Guarantee Company 

 The Guarantee Company of North America 

 Industrial Alliance Pacific General Insurance Corporation 

 Intact Insurance Company 

 Jevco Insurance Company (Surety only) 

 Lombard General Insurance Company of Canada 

 Lombard Insurance Company 

 Markel Insurance Company of Canada 

 The Missisquoi Insurance Company 

 The Nordic Insurance Company of Canada 

 The North Waterloo Farmers Mutual Insurance Company (Fidelity only) 

 Novex Insurance Company (Fidelity only) 

 The Personal Insurance Company  

 Pilot Insurance Company 

 Quebec Assurance Company 

 Royal & Sun Alliance Insurance Company of Canada 

 Saskatchewan Mutual Insurance Company 

 Scottish & York Insurance Co. Limited 

 The Sovereign General Insurance Company 

 TD General Insurance Company 

 Temple Insurance Company 

 Traders General Insurance Company 



 Travelers Guarantee Company of Canada 

 Trisura Guarantee Insurance Company 

 The Wawanesa Mutual Insurance Company 

 Waterloo Insurance Company 

 Western Assurance Company 

 Western Surety Company 
 
 
2. Provincial Companies  
 

Surety bonds issued by the following companies may be accepted provided that the contract of 
suretyship was executed in a province in which the company is licensed to do business as indicated in 
brackets. 
 

 AXA Boreal Insurance Company (P.E.I., N.B., Que., Ont., Man., B.C.) 

 AXA Boreal Insurance Company (P.E.I., N.B., Que., Ont., Man., B.C.) 

 ALPHA, Compagnie d'Assurances Inc. (Que.) 

 Canada West Insurance Company (Ont., Man., Sask, Alta., B.C., N.W.T.) (Surety only) 

 The Canadian Union Assurance Company (Que.) 

 La Capitale General Insurance Inc. (Nfld. & Lab., N.S., P.E.I., Que.(Surety only), Man., Sask., Alta., 
B.C., Nun., N.W.T., Yuk.) 

 Coachman Insurance Company (Ont.) 

 Continental Casualty Company (Nfld. & Lab., N.S., P.E.I., N.B., Que., Ont., Man., Sask., Alta., B.C., 
Nun., N.W.T., Yuk.) 

 GCAN Insurance Company (Nfld. & Lab., N.S., P.E.I., N.B., Que., Ont., Man., Sask., Alta., B.C., 
Nun., N.W.T., Yuk.) 

 The Insurance Company of Prince Edward Island (N.S., P.E.I., N.B.) 

 Kingsway General Insurance Company (N.S., N.B., Que., Ont., Man., Sask., Alta., and B.C.)  

 Liberty Mutual Insurance Company (Nfld. & Lab., N.S., P.E.I., N.B., Que., Ont., Man., Sask., Alta., 
B.C., Nun., N.W.T., Yuk.) 

 Manitoba Public Insurance Corporation (Man.) 

 Norgroupe Assurance Générales Inc. 

 Orleans General Insurance Company (N.B., Que., Ont.) 

 Saskatchewan Government Insurance Office (Sask.) 

 SGI CANADA Insurance Services Ltd. (Ont., Man., Sask., Alta.) 

 L'Unique General Insurance Inc. (Nfld. & Lab., N.S., P.E.I., N.B., Que.(Surety only), Ont.(Surety 
only), Man., Sask., Alta., B.C.(Surety only), Nun., N.W.T., Yuk.) 

 
 
3. Foreign Companies 
 

 Aspen Insurance UK Limited 

 Compagnie Française d'Assurance pour le Commerce Extérieur (Fidelity only) 

 Eagle Star Insurance Company Limited 

 Ecclesiastical Insurance Office Public Limited Company (Fidelity only) 

 Lloyd's Underwriters 

 Mitsui Sumitomo Insurance Company, Limited 

 NIPPONKOA Insurance Company, Limited 

 Sompo Japan Insurance Inc. 

 Tokio Marine & Nichido Fire Insurance Co., Ltd. 

 XL Insurance Company Limited (Surety only) 

 Zurich Insurance Company Ltd 



               A r t i c l e s  o f  A g r e e m e n t                          

 
 
Standard Construction Contract – Articles of Agreement 
(23/01/2002) 
 
A1 Contract Documents 
 
A2 Date of Completion of Work and Description of Work 
 
A3 Contract Amount 
 
A4 Contractor’s Address 
 
A5 Unit Price Table 
 
 



A r t i c l e s  o f  A g r e e m e n t                          

 
 

These Articles of Agreement made in duplicate this      day of                      . 
 

Between 

 
Her Majesty the Queen, in right of Canada (referred to in the contract documents as “ Her Majesty”) 
represented by the National Research Council Canada (referred to in the contract documents as the  
“Council”) 
 
and  
 
  
 
 (referred to in the contract documents as the “Contractor”) 
 
Witness that in consideration for the mutual promises and obligations contained in the contract, Her 
Majesty and the Contractor covenant and agree as follows: 
 
 

A1 Contract Documents 

(23/01/2002) 
1.1 Subject to A1.4 and A1.5, the documents forming the contract between Her Majesty and the 

Contractor, referred to herein as the contract documents, are 
 
1.1.1 these Articles of Agreement,  
 
1.1.2 the document attached hereto, marked “A” and entitled “Plans and Specifications”, 

referred to herein as the Plans and Specifications, 
 
1.1.3 the document attached hereto, marked “B” and entitled “Terms of Payment”, referred to 

herein as the Terms of Payment, 
 

1.1.4 the document attached hereto, marked “C” and entitled “General Conditions”, referred to 
herein as the General Conditions, 

 
1.1.5 the document attached hereto, marked “D” and entitled “Labour Conditions”, referred to 

herein as the Labour Conditions, 
 

1.1.6 the document attached hereto, marked “E” and entitled “Insurance Conditions”, referred 
to herein as the Insurance Conditions, 

 
1.1.7 the document attached hereto, marked “F” and entitled “Contract Security Conditions”, 

referred to herein as the Contract Security Conditions, and 
 

1.1.8 any amendment or variation of the contract documents that is made in accordance with 
the General Conditions. 

 
1.1.9 the document entitled Fair Wage Schedules for Federal Construction Contracts referred 

to herein as Fair Wage Schedules 
1.1.10  



A r t i c l e s  o f  A g r e e m e n t                          

 
 
 
The Council hereby designates                              of   
                     of the Government of Canada as the Engineer for the purposes of the contract, and for all 
purposes of or incidental to the contract, the Engineer’s address shall be deemed to be: 

 

    
 
 

 
1.2 In the contract 
 

1.3.1 “ Fixed Price Arrangement” means that part of the contract that prescribes a lump sum as 
payment for performance of the work to which it relates; and 

 
1.3.2 “ Unit Price Arrangement” means that part of the contract that prescribes the product of a 

price multiplied by a number of units of measurement of a class as payment for 
performance of the work to which it relates. 

 
1.3 Any of the provisions of the contract that are expressly stipulated to be applicable only to a Unit 

Price Arrangement are not applicable to any part of the work to which a Fixed Price Arrangement 
is applicable. 

 
1.4 Any of the provisions of the contract that are expressly stipulated to be applicable only to a Fixed 

Price Arrangement are not applicable to any part of the work to which a Unit Price Arrangement is 
applicable. 

 
 

A2 Date of Completion of Work and Description of Work 

(23/01/2002) 
2.1 The contractor shall, between the date of these Articles of Agreement and the                               ,  

, in the careful and workmanlike manner, diligently perform and complete the following work: 
 

  

 

which work is more particularly described in the Plans and Specifications. 
 
  



A r t i c l e s  o f  A g r e e m e n t                          

 

 

A3 Contract Amount 

(23/01/2002) 
3.1 Subject to any increase, decrease, deduction, reduction or set-off that may be made under the  

Contract, Her Majesty shall pay the Contractor at the times and in the manner that is set out or 
referred to in the Terms of Payment 
 
 
3.1.1 the sum of                            (GST/HST extra), in consideration for the performance of the 

work or the part thereof that is subject to Fixed Price Arrangement, and 
 
3.1.2 a sum that is equal to the aggregate of the products of the number of units of  

Measurement of each class of labour, plant and material that is set out in a Final 
Certificate of Measurement referred to in GC44.8 multiplied in each case by the 
appropriate unit price that is set out in the Unit Price Table in consideration for the 
performance of the work or the part thereof that is subject to a Unit Price Arrangement. 

 
 
3.2 For the information and guidance of the Contractor and the persons administering the contract on 

behalf of Her Majesty, but not so as to constitute a warranty , representation or undertaking of 
any nature by either party, it is estimated that the total amount payable by Her Majesty to the 
Contractor for the part of the work to which a Unit Price Arrangement is applicable will be 
approximately $N/A  

 
3.3 A3.1.1 is applicable only to a Fixed Price Arrangement. 
 
3.4 A3.1.2 and A3.2 applicable only to a Unit Price Arrangement. 
 
 
A4 Contractor’s Address 

(23/01/2002) 
4.1 For all purposes of or incidental to the contract, the Contractor’s address shall be deemed to be: 
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A5  Unit Price Table 

(23/01/2002) 
5.1 Her Majesty and the Contractor agree that the following table is the Unit Price Table for the  

purposes of the contract. 
 

Column 1 
Item  

 

Column 2 
Class of 

Labour Plant 

Or Material 

Column 3 
Unit of 

Measurement  

Column 4 
Estimated 

Total Quantity  

Column 5  
Price per Unit  

Column 6  
Estimated 

Total Price 

 

 
 

     

 
 

     

 
 

     

 
 

     

 
 

     

 
 

     

 
 

 N/A    

 
 

     

 
 

     

 
 

     

 
 

     

 
 

     

 
 
5.2 The Unit Price Table that is set out in A5.1 designates the part of the work to which a Unit Price  

Arrangement is applicable. 
 
5.3 The part of the work that is not designated in the Unit Price Table referred to in A5.2 is the part of  

the work to which a Fixed Price Arrangement is applicable. 
 
 
 
 



A r t i c l e s  o f  A g r e e m e n t                          

 
 
 

Signed on behalf of Her Majesty by 

 
___________________________________________________ 
    
 
as   Senior Contracting Officer 

 
and________________________________________________ 
 
 
as_________________________________________________ 
 
 
of the          National Research Council Canada 
 
 
on the_______________________________ 
 
 
day of ______________________________  
 
 
 
 

Signed, sealed and delivered by 

 
 
___________________________________________________ 
 
 
as_______________________________________________and 
                                           Position 

 
by_________________________________________________ 
 
 
as_________________________________________________ 
                                           Position                                                                Seal 
 
of      
 
on the______________________________________________ 
 
 
day of______________________________ 
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1. SCOPE OF WORK 

.1 Work under this contract covers the interior fit-up in the Council's Building M-55, part of 
third floor of the National Research Council. 

2. DRAWINGS 

.1 ARCHITECTURAL: 

.1 Cover Sheet       5130-A00 

.2 Demolition Plan       5130-A01 

.3 Demolition Reflected Ceiling Plan    5130-A02 

.4 Construction Plan      5130-A03 

.5 Construction Reflected Ceiling Plan    5130-A04 

.6 Details        5130-A05 

.7 Door & Frame Elevations, Door & Frame Schedule  5130-A06 

.8 Millwork Elevations and Details     5130-A07 

.9 Finishes Plan and Schedule     5130-A08 

.10 Furniture Plan       5130-A09 

.11 Panel Hung Furniture and Furniture Details   5130-A10 
 

.2 MECHANICAL: 

.1 Construction Plan Mechanical - Part 3rd Floor Plumbing   5130-M01 

.2 Construction Plan Mechanical - Part 2nd Floor Plumbing  5130-M02 

.3 Demolition Plan Mechanical - Part 3rd Floor Fire Protection 5130-M03 

.4 Construction Plan Mechanical - Part 3rd Floor Fire Protection 5130-M04 

.5 Demolition Plan Mechanical - Part 3rd Floor Hvac  5130-M05 

.6 Construction Plan Mechanical - Part 3rd Floor Hvac  5130-M06 

.7 Construction Plan Mechanical - Part 3rd Floor Air Balancing 5130-M07 

.8 Mechanical Legend, Schedules and Details   5130-M08 

.3 ELECTRICAL: 

.1 New Electrical Layout - Lighting and Fire Alarm   5130-E01 

.2 New Electrical Layout - Power and Communication  5130-E02 

.3 New Electrical Layout - Communication Zone Conduit  5130-E03 

.4 New Electrical Layout - Sound Masking System   5130-E04 

.5 Electrical Demolition Layout     5130-E05 

3. COMPLETION 

.1 Complete all work by within 12 weeks of contract award date. 

4. GENERAL 

.1 The word "provide" in this Specification means to supply and install.  

.2 Provide items mentioned in either the drawings or the specification. 

5. SPECIFIED ACCEPTABLE & ALTERNATIVE EQUIPMENT & MATERIALS 

.1 Materials and equipment scheduled and/or specified on the drawings or in the 
specifications have been selected to establish a performance and quality standard. In most 
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cases, acceptable manufacturers are stated for any material or equipment specified by 
manufacturer's name and model number. Contractors may base their tender price on 
materials and equipment supplied by any of the manufacturers' names as acceptable for the 
particular material or equipment. 

.2 In addition to the manufacturers specified or named as acceptable, you may propose 
alternative manufacturers of materials or equipment to the Departmental Representative 
for acceptance. For a product to be considered as an alternative product substitute, make a 
written application to the Departmental Representative during the tender period, not later 
than ten (10) working days before tender closing. 

.3 Certify in writing that the alternative meets all requirements of the specified material or 
equipment. In addition, it shall be understood that all costs required by or as a result of 
acceptance or proposed alternatives, will be borne by the contractor. 

.4 Approval of alternatives will be signified by issue of an Addendum to the Tender 
Documents. 

.5 Any alternative manufacturers or materials submitted which are incomplete and cannot be 
evaluated, or are later than ten (10) working days before tender closing date or after the 
tender period, will not be considered. 

6. MINIMUM STANDARDS 

.1 Conform to or exceed minimum acceptable standards of the various applicable federal, 
provincial and municipal codes such as The National Building Code, The National Fire 
Code, Canadian Plumbing Code, Canadian Electrical Code, Canadian Code for 
Construction Safety and the Provincial Construction Safety Act.  

.2 Work to conform to referenced standards and codes as reaffirmed or revised to date of 
specification. 

7. WORKPLACE HAZARDOUS MATERIAL INFORMATION SYSTEM (WHMIS) 

.1 The general contractor shall comply with Federal and Provincial legislation regarding the 
WHMIS. The contractor's responsibilities include, but are not limited to the following:  

.1 To ensure that any controlled product brought on site by the contractor or sub-
contractor is labeled;  

.2 To make available to the workers and the Departmental Representative, Material 
Safety Data Sheets (MSDS) for these controlled products;  

.3 To train own workers about WHMIS, and about the controlled products that they 
use on site;  

.4 To inform other contractors, sub-contractors, the Departmental Representative, 
authorized visitors and outside inspection agency personnel about the presence 
and use of such products on the site.  

.5 The site foreman or superintendent must be able to demonstrate, to the satisfaction 
of the Departmental Representative, that he/she has had WHMIS training and is 
knowledgeable in its requirements. The Departmental Representative can require  
replacement of this person if this condition or implementation of WHMIS is not 
satisfactory.  
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8. DESIGNATED SUBSTANCE REPORT 

.1 A copy of the designated substance report BUILDING M-55 dated March 2011 as 
prepared by Oakhill Environmental Inc. is available from the Departmental 
Representative.  

.1 Fulfill all constructor obligations in accordance with the requirements of the 
authority having jurisdiction. 

.2 Perform all work affecting existing hazardous materials as described in the report 
in accordance with the recommendations of the report. 

.3 Submit site specific plan for working with existing hazardous materials as 
described I the report to Departmental Representative in accordance with 
submittal procedures of Section 00 10 00. 

.2 Comply with the requirements of the Workplace Hazardous Materials Information System 
(WHMIS) regarding use, handling, storage, and disposal of hazardous materials; and 
regarding labelling and the provision of Material Safety Data Sheets (MSDS) acceptable 
to Human Resources Development Canada, Labour Program.  

.3 For work in occupied buildings give the Departmental Representative 48 hours notice for 
work involving designated substances (Ontario Bill 208), hazardous substances (Canada 
Labour Code Part II Section 10), and before painting, caulking, installing carpet or using 
adhesives.  

9. REQUIREMENTS OF BILL 208, SECTION 18(A) 

Under the requirements of Bill 208 of the Ontario Ministry of Labour Occupational Health 
& Safety Act, the following designated substances may be encountered while performing 
the work described in these contract documents: SPEC NOTE: The substances found in 
the following list are specific designated substances as defined by the Ontario Ministry of 
Labour and for which there are Designated Substance Regulations in place. This list 
should be edited to suit the requirements of the specific project 

.1 Lead, Asbestos, Mercury, Silica.  
.1 It is the responsibility of the general contractor to ensure that each 

prospective subcontractor for this project has received a copy of the above 
list.  

.2 The general contractor is advised to take the following precautions when 
dealing with the above substances:  

10. COST BREAKDOWN 

.1 Submit, for approval by the Departmental Representative, a cost breakdown of tender 72 
hours after the contract is awarded.  

.2 Use the approved cost breakdown as the basis for submitting all claims. 

.3 Request Departmental Representative's verbal approval to amount of claim prior to 
preparing and submitting the claim in its final form. 
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11. SUB-TRADES 

.1 Submit no later than 72 hours after tender closing, a complete list of sub trades for the 
Departmental Representative's review. 

12. PERSONNEL SECURITY AND IDENTIFICATION 

.1 All persons employed by the contractor, or by any subcontractor and present on the site 
must be security cleared in accordance with the requirements of the Section entitled 
Special Instructions to Tenderers. 

.2 All such persons must wear and keep visible identification badges as issued by the 
Security Office of NRC. 

13. WORKING HOURS AND SECURITY 

.1 Normal working hours on the NRC property are from 8:00 a.m. until 4:30 p.m., Monday 
to Friday inclusive, except statutory holidays.  

.2 At all other times, special written passes are required for access to the building site.  

.3 Before scheduling any work outside normal working hours, obtain permission from the 
Departmental Representative to perform the specific tasks.  

.4 An escort may be required whenever working outside normal hours. Contractor to bear the 
associated costs.  

14. SCHEDULE 

.1 The contractor shall prepare a detailed schedule, fixing the date for commencement and 
completion of the various parts of the work and update the said schedule. Such schedule 
shall be made available to the Departmental Representative not later than two weeks after 
the award of the contract and prior to commencement of any work on site. 

.2 Notify Departmental Representative in writing of any changes in the schedule. 

.3  Five (5) day(s) before the scheduled completion date, arrange to do an interim inspection 
with the Departmental Representative. 

15. PROJECT MEETINGS 

.1 Hold regular project meetings at times and locations approved by the Departmental 
Representative. 

.2 Notify all parties concerned of meetings to ensure proper coordination of work. 

.3 Departmental Representative will set times for project meetings and assume responsibility 
for recording and distributing minutes. 

16. SHOP DRAWINGS 

.1 Submit to Departmental Representative and Consultant for review, shop drawings, product 
data and samples specified within two (2) weeks after contract award.  
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.2 Submit to Departmental Representative and Consultant for review a complete list of all 
shop drawings, product data and samples specified and written confirmation of 
corresponding delivery dates within one (1) week after shop drawings, product data and 
samples approval date. This list shall be updated on a one (1) week basis and any changes 
to the list shall be immediately notified in writing to the Departmental Representative. 

.3 Review shop drawings, data sheets and samples prior to submission. 

.4 Submit electronic copy of all shop drawings and product data and samples for review, 
unless otherwise specified. 

.5 Review of shop drawings and product data by the Departmental Representative does not 
relieve the contractor of the responsibility for errors and omissions and for the conformity 
with contract documents. 

17. SAMPLES AND MOCK-UPS 

.1 Submit samples in sizes and quantities as specified. 

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

.3 Construct field samples and mock-ups at locations acceptable to Departmental 
Representative. 

.4 Reviewed samples or mock-ups will become standards of workmanship and material 
against which installed work will be checked on the project. 

18. MATERIALS AND WORKMANSHIP 

.1 Install only new materials on this project unless specifically noted otherwise.  

.2 Only first class workmanship will be accepted, not only with regard to safety, efficiency, 
durability, but also with regard to neatness of detail and performance. 

19. WORK & MATERIALS SUPPLIED BY OWNER 

.1 Work and materials not included in this contract are described on  drawings and in this 
specification.  

.2 All data and communication cabling and terminations to be completed by others. General 
Contractor to allow access to the site and cooperate with owner’s cabling contractor, as 
directed by Departmental Representative. 

.3 Deliver to a storage place, as directed by the Departmental Representative, all materials 
returned to the Owner.  

.4 Unless otherwise specified, accept owner-supplied materials at their storage location and 
provide all transportation as required.  

.5 General Contractor's duties:  

.1 Unload at site.  

.2 Promptly inspect products and report damaged or defective items.  
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.3 Give written notification to the Departmental Representative for items accepted in 
good order.  

.4 Handle at site, including uncrating and storage.  

.5 Repair or replace items damaged on site.  

.6 Install, connect finished products as specified.  

20. SITE ACCESS 

.1 Make prior arrangements with the Departmental Representative before starting work or 
moving materials and equipment on site. 

.2 Obtain approval of Departmental Representative for regular means of access during the 
construction period. 

.3 Obtain approval of Departmental Representative before temporarily suspending operations 
on site; before returning to the site and before leaving the site at the end of the job. 

.4 Provide and maintain access to site. 

.5 Build and maintain temporary roads and provide snow removal during period of work. 

.6 Make good any damage and clean up dirt, debris, etc., resulting from contractor's use of 
existing roads. 

21. USE OF SITE 

.1 Restrict operations on the site to the areas approved by the Departmental Representative 

.2 Locate all temporary structures, equipment, storage, etc., to the designated areas. 

.3 Restrict parking to the designated areas. 

22. ACCEPTANCE OF SITE 

.1 Inspect the site before commencing work, review any unexpected conditions with the 
Departmental Representative.  

.2 Commencement of work will imply acceptance of existing conditions.  

23. SITE OFFICE & TELEPHONE 

.1 Contractor to erect a temporary site office at his own expense. 

.2 Install and maintain a telephone, if necessary. 

.3 Use of NRC phones is not permitted unless in the case of an emergency. 

24. SANITARY FACILITIES 

.1 Obtain permission from the Departmental Representative to use the existing washroom 
facilities in the building. Do not use existing washrooms for other than sanitary purposes. 
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25. TEMPORARY SERVICES 

.1 A source of temporary power will be made available in the area. Bear all costs to make 
connections to the power source and perform distribution on site. 

.2 Provide all load centres, breakers, conduit, wiring, disconnects, extension cords, 
transformers, as required from the source of power. 

.3 Power is to be used only for power tools, lighting, controls, motors, and not for space 
heating. 

.4 A source of temporary water will be made available if required. 

.5 Bear all costs associated with distributing the water to the required locations. 

.6 Comply with NRC requirements when connecting to existing systems in accordance with 
the articles entitled "Co-operation" and "Service Interruptions" of this section. 

26. DOCUMENTS REQUIRED AT WORK SITE 

.1 The contractor shall keep on the site, one (1) up-to-date copy of all contract documents, 
including specifications, drawings, addenda, shop drawings, change notices, schedule and 
any reports or bulletins pertaining to the work, in good order, available to the 
Departmental Representative and to his / her representatives at all times.  

.2 At least one (1) copy of specifications and drawings shall be marked by the contractor to 
show all work "As Built" and shall be provided to the Departmental Representative with 
the Application for Payment and for the Final Certificate of Completion.  

27. CO-OPERATION 

.1 Co-operate with NRC staff in order to keep disruption of normal research work to an 
absolute minimum.  

.2 Work out in advance, a schedule for all work which might disrupt normal work in the 
building.  

.3 Have schedule approved by the Departmental Representative.  

.4 Notify the Departmental Representative in writing, 72 hours prior to any intended 
interruption of facilities, areas, corridors, mechanical or electrical services and obtain 
requisite permission. 

28. PROTECTION AND WARNING NOTICES 

.1 Provide all materials required to protect existing equipment.  

.2 Erect dust barriers to prevent dust and debris from spreading through the building.  

.3 Place dust protection in the form of cover sheets over equipment and furniture and tape 
these sheets to floors, to ensure no dust infiltration.  
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.4 Repair or replace any and all damage to Owner's property caused during construction, at 
no cost to the Owner and to the satisfaction of the Departmental Representative.  

.5 Protect the buildings, roads, lawns, services, etc. from damage which might occur as a 
result of this work.  

.6 Plan and co-ordinate the work to protect the buildings from the leakage of water, dust, etc.  

.7 Ensure that all doors, windows, etc., that could allow transfer of dust, noise, fumes, etc., to 
other areas of the building are kept closed.  

.8 Be responsible for security of all areas affected by the work under the Contract until 
acceptance by NRC. Take all necessary precautions to prevent entry to the work area by 
unauthorized persons and guard against theft, fire and damage by any cause. Secure 
working area at the end of each day’s work and be responsible for same. 

.9 Provide and maintain adequate safety barricades around the work sites to protect NRC 
personnel and the public from injury during the construction. 

.10 Post warnings, in all instances where possible injury could occur such as Work Overhead, 
Hard Hat Areas, etc. or as required by the Departmental Representative.  

.11 Provide temporary protective enclosures over building entrances and exits to protect 
pedestrians. All enclosures to be structurally sound against weather and falling debris. 

29. BILINGUALISM  

.1 Ensure that all signs, notices, etc. are posted in both official languages.  

.2 Ensure that all identification of services called for by under this contract are bilingual. 

30. LAYOUT OF WORK 

.1 Location of equipment, fixtures, outlets and openings indicated on drawings or specified 
are to be considered as approximate.  

.2 Locate equipment, fixtures and distribution systems to provide minimum interference and 
maximum usable space and in accordance with the manufacturer’s recommendations for 
safety, access and maintenance. 

.3 Employ competent person to lay out work in accordance with the contract documents.  

31. DISCREPANCIES & INTERFERENCES 

.1 Prior to the start of the work, examine drawings and specifications. Report at once to the 
Departmental Representative, any defects, discrepancies, omissions or interferences 
affecting the work.  

.2 Contractor to immediately inform the Departmental Representative in writing, of any 
discrepancies between the plans and the physical conditions so the Departmental 
Representative may promptly verify same.  

.3 Any work done after such a discovery, until authorized, is at the contractor's risk.  
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.4 Where minor interferences as determined by the Departmental Representative are 
encountered on the job and they have not been pointed out on the original tender or on the 
plans and specifications, provide offsets, bends or reroute the services to suit job 
conditions at no extra cost.  

.5 Arrange all work so as not to interfere in any way with other work being carried out.  

32. MANUFACTURER'S INSTRUCTIONS 

.1 Unless otherwise specified, comply with manufacturer's latest printed instructions for 
materials and installation methods. 

.2 Notify the Departmental Representative in writing of any conflict between these 
specifications and manufacturer's instruction. Departmental Representative will designate 
which document is to be followed. 

33. TEMPORARY HEATING AND VENTILATING 

.1 Bear the costs of temporary heat and ventilation during construction including costs of 
installation, fuel, operation, maintenance, and removal of equipment.  

.2 Use of direct-fired heaters discharging waste products into the work areas will not be 
permitted unless prior approval is given by the Departmental Representative.  

.3 Furnish and install temporary heat and ventilation in enclosed areas as required to:  

.1 Facilitate progress of work.  

.2 Protect work and products against dampness and cold.  

.3 Reduce moisture condensation on surfaces to an acceptable level.  

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

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

.4 Maintain minimum temperature of 10 oC (50 oF) or higher where specified as soon as 
finishing work is commenced and maintain until acceptance by the Departmental 
Representative.  Maintain ambient temperature and humidity levels as required for 
comfort of NRC personnel.  

.5 Prevent hazardous or unhealthy accumulations of dust, fumes, mists, vapours or gases in 
areas occupied during construction including also, storage areas and sanitary facilities.  

.1 Dispose of exhaust materials in a manner that will not result in a harmful or 
unhealthy exposure to persons.  

.6 Maintain strict supervision of operation of temporary heating and ventilating equipment.  

.1 Enforce conformance with applicable codes and standards.  

.2 Comply with instructions of the Departmental Representative including provision 
of full-time watchman services when directed.  

.3 Enforce safe practices.  

.4 Vent direct-fired combustion units to outside.  



NRC General Instructions 00 10 00 
Project No.  Page 10 of 13 
M55-5130  2/15/2016 
 

.7 Submit tenders assuming existing or new equipment and systems will not be used for 
temporary heating and ventilating. 

.8 After award of contract, Departmental Representative may permit use of the 
 permanent system providing agreement can be reached on:  

.1 Conditions of use, special equipment, protection, maintenance, and replacement 
of filters.  

.2 Methods of ensuring that heating medium will not be wasted and in the case of 
steam, agreement on what is to be done with the condensate.  

.3 Saving on contract price.  

.4 Provisions relating to guarantees on equipment. 

34. CONNECTIONS TO AND INTERRUPTIONS TO EXISTING SERVICES 

.1 Where work involves breaking into or connecting to existing services, carry out work at 
times and in the manner agreed to by the Departmental Representative and by authorities 
having jurisdiction, with minimum disruption to NRC Personnel and vehicular traffic and 
minimum service interruption. Do not operate any NRC equipment or plant. 

.2 Before commencing work, establish location and extent of service lines in area of work 
and notify Departmental Representative of findings. 

.3 Submit a schedule to and obtain approval from the Departmental Representative for any 
shut-down or closure of active service or facility; allow minimum 72 hours notice.  Adhere 
to approved schedule and provide notice to the Departmental Representative. 

.4 Where unknown services are encountered, immediately advise Departmental 
Representative and confirm findings in writing. 

.5 Provide detours, bridges, alternate feeds, etc., as required to minimize disruptions. 

.6 Protect existing services as required and immediately make repairs if damage occurs. 

.7 Remove any abandoned service lines as indicated on the contract documents and as 
approved by the Departmental Representative; cap or otherwise seal lines at cut-off points. 
Record and provide a copy to the Departmental Representative of locations of maintained, 
re-routed and abandoned service lines. 

35. CUTTING AND PATCHING 

.1 Cut existing surfaces as required to accommodate new work.  

.2 Remove all items as shown or specified.  

.3 Patch and make good with identical materials, the surfaces that have been disturbed, cut or 
damaged, to the satisfaction of the Departmental Representative.  

.4 Where new pipes pass through existing construction, core drill an opening, once it has 
been confirmed safe to do so. Size openings to leave 12mm (1/2") clearance around the 
pipes or pipe insulation. Do not drill or cut any surface without the approval of the 
Departmental Representative.  
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.5 Obtain written approval of the Departmental Representative before cutting openings 
through existing or new structural members.  

.6 Seal all openings where cables, conduits or pipes pass through walls with an acoustic 
sealant conforming to CAN/CGSB-19.21-M87.  

.7 Where cables, conduits and pipes pass through fire rated walls and floors, pack space 
between with compressed glass fibres and seal with fire stop caulking in accordance with 
ULC-S115-11 Fire Tests of Firestop Systems AND NBC 3.1.9.  

36. FASTENING DEVICES 

.1 Do not use explosive actuated tools, without first obtaining permission from the 
Departmental Representative.  

.2 Comply with the requirements of CSA A-166 (Safety Code for Explosive Actuated 
Tools).  

.3 Do not use any kind of impact or percussion tool without first obtaining permission from 
the Departmental Representative. 

37. OVERLOADING 

.1 Ensure that no part of the building or work is subjected to a load which will endanger 
safety or cause permanent deformation or structural damage. 

38. DRAINAGE 

.1 Provide temporary drainage and pumping as required to keep excavations and site free of 
water. 

39. ENCLOSURE OF STRUCTURES 

.1 Construct and maintain all temporary enclosures as required to protect foundations, sub-
soil, concrete, masonry, etc., from frost penetration or damage. 

.2 Maintain in place until all chances of damage are over and proper curing has taken place. 

.3 Provide temporary weather tight enclosures for exterior openings until permanent sash and 
glazing and exterior doors are installed. 

.4 Provide lockable enclosures as required to maintain the security of NRC facilities and be 
responsible for the same. 

.5 Provide keys to NRC security personnel when required. 

.6 Lay out the work carefully and accurately and verify all dimensions and be responsible for 
them. Locate and preserve general reference points. 

.7 Throughout the course of construction, keep continuously acquainted with field 
conditions, and the work being developed by all trades involved in the project. Maintain 
an awareness of responsibility to avoid space conflict with other trades.  
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.8 Conceal all services, piping, wiring, ductwork, etc., in floors, walls or ceilings except 
where indicated otherwise.  

40. STORAGE  

.1 Provide storage as required to protect all tools, materials, etc., from damage or theft and be 
responsible for the same. 

.2 Do not store flammable or explosive materials on site without the authorization of the 
Departmental Representative. 

41. GENERAL REVIEW 

.1 Periodic review of the contractor's work by the Departmental Representative does not 
relieve the contractor of the responsibility of making the work in accordance with contract 
documents. Contractor shall carry out his own quality control to ensure that the 
construction work is in accordance with contract documents. 

.2 Inform the Departmental Representative of any impediments to the installation and obtain 
his / her approval for actual location.  

42. INSPECTION OF BURIED OR CONCEALED SERVICES 

.1 Prior to concealing any services that are installed, ensure that all inspection bodies 
concerned, including NRC, have inspected the work and have witnessed all tests. Failure 
to do so may result in exposing the services again at the contractor's expense. 

43. TESTING 

.1 On completion, or as required by local authority inspectors and/or Departmental 
Representative during progress of work and before any services are covered up and 
flushing is complete, test all installations in the presence of the Departmental 
Representative.  

.2 Obtain and hand to the Departmental Representative all acceptance certificates or test 
reports from authority having jurisdiction. The project will be considered incomplete 
without the same. 

44. PARTIAL OCCUPANCY  

.1 NRC may request partial occupancy of the facility if the contract extends beyond the 
expected completion date.  

.2 Do not restrict access to the building, routes, and services. 

.3 Do not encumber the site with materials or equipment. 

45. DISPOSAL OF WASTES 

.1 Dispose of waste materials including volatiles, safely off  NRC property. Refer to the 
section entitled "General and Fire Safety Requirements” included as part of this 
specification. 
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46. CLEAN-UP DURING CONSTRUCTION 

.1 On a daily basis, maintain project site and adjacent area of campus including roofs, free 
from debris and waste materials. 

.2 Provide on-site dump containers for collection of waste materials and rubbish. 

47. FINAL CLEAN-UP 

.1 Upon completion do a final clean-up to the satisfaction of the Departmental 
Representative. 

.2 Clean all new surfaces, lights, existing surfaces affected by this work, replace filters, etc. 

.3 Clean all resilient flooring and prepare to receive protective finish. Protective finish 
applied by NRC 

48. WARRANTY AND RECTIFICATION OF DEFECTS IN WORK 

.1 Refer to General Conditions "C", section GC32. 

.2 Ensure that all manufacturers' guarantees and warranties are issued in the name of the 
General Contractor and the National Research Council.  

49. MAINTENANCE MANUALS 

.1 Provide three (3) bilingual copies of maintenance manuals or two English and two French 
maintenance manuals immediately upon completion of the work and prior to release of 
holdbacks.  

.2 Manuals to be neatly bound in hard cover loose leaf binders. 

.3 Manuals to include operating and maintenance instructions, all guarantees and warranties, 
shop drawings, technical data, etc., for the material and apparatus supplied under this 
contract. 

END OF SECTION 
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1. GENERAL CONSTRUCTION SAFETY REQUIREMENTS 
 

.1 The Contractor shall take all necessary steps to protect personnel (workers, 
visitors, general public, etc.) and property from any harm during the course of the 
contract. 
 

.2 The Contractor shall be solely responsible for the construction safety of both its employees 
and those of its sub-contractors at the work site, and for initiating, maintaining and 
supervising safety precautions, programs and procedures in connection with the 
performance of the work.  
 

.3 The Contractor shall comply with all Federal, Provincial and Municipal safety 
codes and regulations and the Occupational Health and Safety Act and the Workplace 
Safety and Insurance Board. In the event of any conflict between any provisions in 
legislation or codes, the most stringent provisions shall apply. 
 

.4 Periodic review of the contractor’s work by the Departmental Representative, using the 
criteria of the contract documents, does not relieve the contractor of his safety 
responsibilities in carrying out the work in accordance with the contract documents. The 
contractor shall consult with the Departmental Representative to ensure that this 
responsibility is carried out. 
 

.5 The Contractor shall ensure that only competent personnel are permitted to work on 
site. Throughout the term of the contract, any person will be removed from the 
site who is not observing or complying with the safety requirements.  
 

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

.7 Following a project and site hazard assessment, the Contractor shall develop a Site 
Specific Safety Plan based on the following minimum requirements: 

  
.1 Provide a safety board mounted in a visible location on the project site, with 

the following information included thereon: 
.1 Notice of Project 
.2 Site specific Safety Policy 
.3 Copy of Ontario Health and Safety Act 
.4 Building Schematic showing emergency exits 
.5 Building emergency procedures 
.6  Contact list for NRC, Contractor and all involved sub-contractors 
.7 Any related MSDS sheets 
.8 NRC Emergency phone number 
 

.8 The Contractor shall provide competent personnel to implement its safety 
program and those of any Health and Safety Act legislation applicable at this project 
location, and to ensure they are being complied with. 
 

.9 The Contractor shall provide safety orientation to all its employees as well as those of any 
subcontractors under its jurisdiction. 
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.10 The Departmental Representative will monitor 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 Contractor or sub-contractors 
removed from the site. 

 
.11 The Contractor will report to the Departmental Representative and jurisdictional 

authorities, any accident or incident involving Contractor or NRC personnel or the public 
and/or property arising from the Contractor’s execution of the work. 

 

.12 If entry to a laboratory is required as part of the work of the Contractor, a safety 
orientation shall be provided to all his employees as well as those of any subcontractors 
regarding lab safety requirements and procedures, as provided by the Researcher or the 
Departmental Representative. 

2. FIRE SAFETY REQUIREMENTS 

.1 AUTHORITIES 
1. The Fire Commissioner of Canada (FC) is the authority for fire safety at 

NRC.  
2. For the purpose of this document, "Departmental Representative" will be 

deemed as the NRC person in charge of the project and who will enforce 
these Fire Safety Requirements. 

3. Comply with the following standards as published by the Office of the 
Fire Commissioner of Canada: 

a. Standard No. 301 - June 1982 "Standard for Construction 
Operations"; 

b. Standard No. 302 - June 1982 "Standard for Welding and 
Cutting". 

.2 SMOKING 
.1 Smoking is prohibited inside all NRC buildings, as well as roof areas. 
.2 Obey all "NO SMOKING" signs on NRC premises. 

.3  HOT WORK 
.1 Prior to commencement of any "Hot Work" involving welding, soldering, 

burning, heating, use of torches or salamanders or any open flame, obtain a 
Hot Work Permit from the Departmental Representative. 

.2 Prior to commencement of "Hot Work", review the area of hot work with the 
Departmental Representative to determine the level of fire safety precautions 
to be taken. 

.4 REPORTING FIRES 
.1 Know the exact location of the nearest Fire Alarm Pull Station and 

telephone, including the emergency phone number. 
.2 REPORT immediately, all fire incidents as follows: 
 .1 Activate nearest fire alarm pull station and; 
 .2 Telephone the following emergency phone number as appropriate: 
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  FROM AN NRC PHONE  333 
  FROM ANY OTHER PHONE (613) 993-2411 

  
4. When reporting a fire by phone, give the location of fire, building number 

and be prepared to verify location. 
5. The person activating fire alarm pull station must remain at a safe 

distance from the scene of the fire but readily available to provide 
information and direction to the Fire Department personnel. 

.5 INTERIOR AND EXTERIOR FIRE PROTECTION & ALARM SYSTEMS 
.1 DO NOT OBSTRUCT OR SHUT OFF FIRE PROTECTION EQUIPMENT OR 

SYSTEMS, INCLUDING BUT NOT LIMITED TO FIRE ALARM SYSTEMS, 
SMOKE/HEAT DETECTORS, SPRINKLER SYSTEM, PULL STATIONS, 
EMERGENCY CALL BUTTONS AND PA SYSTEMS, WITHOUT 
AUTHORIZATION FROM THE DEPARTMENTAL REPRESENTATIVE. 

.2 WHEN ANY FIRE PROTECTION EQUIPMENT IS TEMPORARILY SHUT 
DOWN, ALTERNATIVE MEASURES AS PRESCRIBED BY THE 
DEPARTMENTAL REPRESENTATIVE SHALL BE TAKEN TO ENSURE 
THAT FIRE PROTECTION IS MAINTAINED. 

.3 DO NOT LEAVE FIRE PROTECTION OR ALARM SYSTEMS INACTIVE 
AT THE END OF A WORKING DAY WITHOUT NOTIFICATION AND 
AUTHORISATION FROM THE DEPARTMENTAL REPRESENTATIVE. 
THE DEPARTMENTAL REPRESENTATIVE WILL ADVISE THE (FPO) OF 
THE DETAILS OF ANY SUCH EVENT. 

.4 DO NOT USE FIRE HYDRANTS, STANDPIPES AND HOSE SYSTEMS FOR 
OTHER THAN FIRE FIGHTING PURPOSES UNLESS AUTHORISED BY 
DEPARTMENTAL REPRESENTATIVE. 

.6 FIRE EXTINGUISHERS 
.1 Provide a minimum of 1-20 lb. ABC Dry Chemical Fire Extinguisher at each hot 

work or open flame location. 

.2 Provide fire extinguishers for hot asphalt and roofing operations as follows:   

a. Kettle area - 1-20 lb. ABC Dry Chemical; 
b. Roof - 1-20 lb. ABC Dry Chemical at each open flame location. 

 
.3 Provide fire extinguishers equipped as below: 

c. Pinned and sealed; 
d. With a pressure gauge; 
e. With an extinguisher tag signed by a fire extinguisher servicing 

company. 
 

.4 Carbon Dioxide (C02) extinguishers will not be considered as substitutes for the 
above. 
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.7 ROOFING OPERATIONS 
.1 Kettles: 

.1 Arrange for the location of asphalt kettles and material storage with the 
Departmental Representative before moving on site. Do not locate kettles 
on any roof or structure and keep them at least 10m (30 feet) away from a 
building. 

.2 Equip kettles with 2 thermometers or gauges in good working order; a 
hand held and a kettle-mounted model. 

.3 Do not operate kettles at temperatures in excess of 232oC (450 oF).   

.4 Maintain continuous supervision while kettles are in operation and 
provide metal covers for the kettles to smother any flames in case of fire. 
Provide fire extinguishers as required in article 2.6. 

.5 Demonstrate container capacities to Departmental Representative prior to 
start of work. 

.6 Store materials a minimum of 6m (20 feet) from the kettle. 

.2 Mops: 

.1 Use only glass fibre roofing mops. 

.2 Remove used mops from the roof site at the end of each working day. 
 
.3 Torch Applied Systems: 

.1 DO NOT USE TORCHES NEXT TO WALLS. 

.2 DO NOT TORCH MEMBRANES TO EXPOSED WOOD OR CAVITY 

.3 Provide a Fire Watch as required by article 2.9 of this section. 
 
.4 Store all combustible roofing materials at least 3m (10 feet) away from any 

structure. 
.5 Keep compressed gas cylinders a minimum of 6m (20 feet) away from the kettle, 

protected from mechanical damage and secured in an upright position. 

.8 WELDING / GRINDING OPERATIONS 

.1 Contractor to provide fire blankets, portable fume extraction devices, screens or 
similar equipment to prevent exposure to welding flash, or sparks from grinding. 

 .9  Fire Watch 

.1 Provide a fire watch for a minimum of one hour after the termination of any hot 
work operation. 

.2 For temporary heating, refer to General Instructions Section 00 010 00. 

.3 Equip fire watch personnel with fire extinguishers as required by article 2.6. 

.10 OBSTRUCTION OF ACCESS/EGRESS ROUTES-ROADWAYS, HALLS, 
DOORS, OR ELEVATORS 

.1 Advise the Departmental Representative in advance of any work that would 
impede the response of Fire Department personnel and their apparatus. This 
includes violation of minimum overhead clearance, erection of barricades and the 
digging of trenches. 
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.2 Building exit routes must not be obstructed in any way without special permission 
from the Departmental Representative, who will ensure that adequate alternative 
routes are maintained. 

.3 The Departmental Representative will advise the FPO of any obstruction that may 
warrant advanced planning and communication to ensure the safety of building 
occupants and the effectiveness of the Fire Department. 

.11 RUBBISH AND WASTE MATERIALS 

.1 Keep rubbish and waste materials to a minimum and a minimum distance of 6m  
(20 feet) from any kettle or torches. 

.2 Do not burn rubbish on site. 

.3 Rubbish Containers 

.1 Consult with the Departmental Representative to determine an acceptable 
safe location for any containers and the arrangement of chutes etc. prior to 
bringing the containers on site. 

.2 Do not overfill the containers and keep area around the perimeter free and 
clear of any debris. 

 .4 Storage 

.1 Exercise extreme care when storing combustible waste materials in work 
areas. Ensure maximum possible cleanliness, ventilation and that all 
safety standards are adhered to when storing any combustible materials. 

.2 Deposit greasy or oily rags or materials subject to spontaneous 
combustion in CSA or ULC approved receptacles and remove at the end 
of the work day or shift, or as directed. 

.12 FLAMMABLE LIQUIDS 

.1 The handling, storage and use of flammable liquids is governed by the current 
National Fire Code of Canada. 

.2 Flammable Liquids such as gasoline, kerosene and naphtha may be kept for ready 
use in quantities not exceeding 45 litres (10 imp gal), provided they are stored in 
approved safety cans bearing the ULC seal of approval and kept away from 
buildings, stockpiled combustible materials etc. Storage of quantities of 
flammable liquids exceeding 45 litres (10 imp gal) for work purposes, require the 
permission of the Departmental Representative. 

.3 Flammable liquids are not to be left on any roof areas after normal working hours. 

.4 Transfer of flammable liquids is prohibited within buildings. 

.5  Do not transfer flammable liquids in the vicinity of open flames or any type of 
heat producing device. 
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.6 Do not use flammable liquids having a flash point below 38 oC (100 oF) such as 
naphtha or gasoline as solvents or cleaning agents.  

.7 Store flammable waste liquids for disposal in approved container located in a safe, 
ventilated area. Waste flammable liquids are to be removed from the site on a 
regular basis. 

.8 Where flammable liquids, such as lacquers or urethane are used, ensure proper 
ventilation and eliminate all sources of ignition. Inform the Departmental 
Representative prior to, and at the cessation of such work. 

3. QUESTIONS AND/OR CLARIFICATIONS  

.1 Direct any questions or clarification on Fire or General Safety, in addition to the 
above requirements, to the Departmental Representative. 

END OF SECTION 



NRC Demolition for Minor Works 024199 
Project No.  Page 1 of 3 
M55-5130  2/15/2016 
 
 
 
 
 

Part 1 General 
 

1.1 REFERENCES 
 

.1 Canadian Standards Association (CSA International) 
 

.1 CSA S350-M1980 (R1998), Code of Practice for Safety in Demolition of 
Structures. 

 
1.2 WASTE MANAGEMENT AND DISPOSAL 

 

.1 Separate waste materials for reuse and recycling. 
 
 

1.3 SITE CONDITIONS 
 

.1 Review "Designated Substance Report" and take precautions to protect environment. 
 

.2 Should material resembling spray or trowel-applied asbestos or other designated substance 
listed as hazardous be encountered, stop work, take preventative measures, and notify 
Departmental Representative immediately. 

 
.1 Do not proceed until written instructions have been received from Departmental 

Representative. 
 

.3 Notify Departmental Representative before disrupting building access or services. 
 
 
 

Part 2 Products 
 

2.1 NOT USED 
 

.1 Not used. 
 
 
 

Part 3 Execution 
 

3.1 PREPARATION 
 

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

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

 
.3 Cooperate with and coordinate all trades in marking out required locations of floor and 

wall penetrations necessary to accommodate installation of new services. 
 

.4 Disconnect, cap, plug or divert, as required, existing utilities within the property where 
they interfere or could be affected by the execution of work. 

 
.1 Immediately notify Departmental Representative and utility company concerned 

in case of damage to any utility or service designated to remain in place. 
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 .2 Immediately notify Departmental Representative should uncharted utility or 

service be encounters, and await instruction in writing regarding remedial action. 
 

3.2   

PROTECTION 
 .1 Prevent movement, settlement, or damage to adjacent structures, utilities, and parts of 

building to remain in place. Provide bracing and shoring required. 

  

.2 
 

Keep noise, dust, and inconvenience to occupants to minimum. 

  

.3 
 

Protect building systems, services and equipment. Contractor to submit plans and details 
of all proposed temporary protection. 

  

.4 
 

Provide temporary dust screens, covers, railings, supports and other protection as required. 
Provide temporary protection to existing transformers, protection to be provided as 
required at commencement of each work shift and removed and stored at the end of each 
work shift. 

  

.5 
 

Do Work in accordance with Sections 00 10 00 and 00 15 45. 

 
3.3 

  
DEMOLITION 

 .1 Remove parts of existing building where necessary to permit new construction. 

 
3.4 

  
CUTTING AND CORING 

 .1 Coordinate layout and marking of all required coring and cutting locations of existing 
slabs and walls with all sub-trades. 

  

.2 
 

Locate existing reinforcement and conduit before coring or cutting existing slabs and 
walls. Retain an independent testing company to locate existing reinforcement and conduit 
in the areas of proposed openings and to mark locations on the surfaces of slabs on which 
the cores and cuts are to be started. X-ray concrete unless other methods can be shown by 
Contractor to accurately locate reinforcement and conduit. Mark locations and sizes of 
cores and openings and locations of reinforcement and conduit using indelible markers 
with red for top bars, green for bottom bars and black for cores, openings and conduit. 

  

.3 
 

Coring: Do not cut existing reinforcement and conduit when coring existing concrete 
unless approved in advance by the Departmental Representative. Save the complete length 
of all cores. Label each core with location taken. Make all cores available for review by 
Departmental Representative. Dispose of cores only with approval of Departmental 
Representative. 

  

.4 
 

Cutting: Do not cut existing reinforcement and conduit when cutting existing concrete 
unless approved in advance by the Departmental Representative. Core the corners of all 
openings prior to cutting sides. Saw cut sides. Do not over cut openings. Chip corners 
square if necessary. 

  

.5 
 

Wet coring not acceptable in normally occupied areas of building. 
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 .6 Carry out all cutting, coring, and drilling activities after normal business hours. Provide 

minimum 10 days notification to Departmental Representative for such work. 

 
3.5 

  
DISPOSAL 

 .1 Dispose of removed materials, to appropriate recycling facilities or reuse facilities except 
where specified otherwise, in accordance with authority having jurisdiction. 

 
3.6 

  
CLEANING 

  .1 Leave Work areas clean at end of each day. 
 .2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment. 

 
 
 

END OF SECTION 
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Part 1 General 
 
 

1.2 REFERENCES 
 

.1 CSA International 
 

.1 CSA B111-1974(R2003), Wire Nails, Spikes and Staples. 

.2 CSA O121-08, Douglas Fir Plywood. 

.3 CSA O141-05(R2009), Softwood Lumber. 

.4 CSA O151-09, Canadian Softwood Plywood. 

.5 CAN/CSA-O325.0-07, Construction Sheathing. 

.6 CAN/CSA-Z809-08, Sustainable Forest Management. 
 

.2 Forest Stewardship Council (FSC) 
 

.1 FSC-STD-01-001-2004, FSC Principle and Criteria for Forest Stewardship. 
 

.3 National Lumber Grades Authority (NLGA) 
 

.1 Standard Grading Rules for Canadian Lumber 2010. 
 

.4 South Coast Air Quality Management District (SCAQMD), California State, Regulation 
XI. Source Specific Standards 

 

.1 SCAQMD Rule 1113-A2011, Architectural Coatings. 
 

.5 Sustainable Forestry Initiative (SFI) 
 

.1 SFI-2010-2014 Standard. 
 

1.3  
 

.1 
QUALITY ASSURANCE 

 

Lumber identification: by grade stamp of an agency certified by Canadian Lumber 
  Standards Accreditation Board. 
 .2 Plywood identification: by grade mark in accordance with applicable CSA standards. 
 .3 Plywood, OSB and wood based composite panel construction sheathing identification: by 

grademark in accordance with applicable CSA standards. 
 .4 Sustainable Standards Certification: 
  .1 Certified Wood: submit listing of wood products and materials used in 

accordance with CAN/CSA-Z809 or FSC or SFI. 
 

1.4   

DELIVERY, STORAGE AND HANDLING 
 .1 Delivery and Acceptance Requirements: deliver materials to site in original factory 

packaging, labelled with manufacturer's name and address. 
 

Part 2 Products 
 

2.1 MATERIALS 
 

.1 Lumber: unless specified otherwise, softwood, S4S, moisture content 19% or less in 
accordance with following standards: 
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.1 CAN/CSA-O141. 

.2 NLGA Standard Grading Rules for Canadian Lumber. 

.3 CAN/CSA-Z809 or FSC or SFI certified. 
 

.2 Furring, blocking, nailing strips, grounds, rough bucks, fascia backing and sleepers: 
 

.1 S2S is acceptable for concealed locations. 

.2 Board sizes: "Standard" or better grade. 

.3 Dimension sizes: "Standard" light framing or better grade. 

.4 Post and timbers sizes: "Standard" or better grade. 
 

.3 Panel Materials: 
 

.1 Douglas fir plywood (DFP): to CSA O121, standard construction. 
.1 Urea-formaldehyde free. 

.2 Canadian softwood plywood (CSP): to CSA O151, standard construction. 
.1 Urea-formaldehyde free. 

.3 Plywood, OSB and wood based composite panels: to CAN/CSA-O325. 
.1 Urea-formaldehyde free. 

 

 
 

2.2 ACCESSORIES 
 

.1 Fasteners: to CAN/CSA-G164, for exterior work, pressure- preservative and treated 
lumber. 

 

.2 Nails, spikes and staples: to CSA B111. 
 

.3 Bolts: 6 mm diameter unless indicated otherwise, complete with nuts and washers. 
 

.4 Proprietary fasteners: toggle bolts, expansion shields and lag bolts, screws and lead or 
inorganic fibre plugs, recommended for purpose by manufacturer. 

 

.5 Explosive actuated fastening devices are not allowed. 
 
 

Part 3 Execution 
 

3.1 EXAMINATION 
 

.1 Verification of Conditions: verify conditions of substrates previously installed under 
other Sections or Contracts are acceptable for rough carpentry installation in accordance 
with manufacturer's written instructions. 
1 Visually inspect substrate in presence of Departmental Representative. 
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.2 Inform Departmental Representative and 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 Departmental 
Representative. 

 
 

END OF SECTION 

 
 

  

 

 

  

INSTALLATION 
 .1 Comply with requirements of NBC, supplemented by the following paragraphs. 

 .2 Install furring and blocking as required to space-out and support casework, cabinets, wall 
and ceiling finishes, facings, fascia, soffit, siding and other work as required. 

 .3 Align and plumb faces of furring and blocking to tolerance of 1:600. 
 .4 Install rough bucks, nailers and linings to rough openings as required to provide backing 

for frames and other work. 
 .5 Install wood blocking, nailers, sleepers and other wood supports as required and secure 

using galvanized steel fasteners. 
 .6 Install sleepers as indicated. 
 .7 Use caution when working with particle board. Use dust collectors and high quality 

respirator masks. 
 .8 Frame, anchor, fasten, tie and brace members to provide necessary strength and rigidity. 
 .9 Countersink bolts where necessary to provide clearance for other work. 
 

3.4   

CLEANING 
 .1 Leave Work area clean at end of each day. 
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Part 1 General 
 

1.1 REFERENCES 
 

.1 American National Standards Institute (ANSI) 
 

.1 ANSI A208.2-09, Medium Density Fibreboard (MDF) for Interior Applications. 

.2 ANSI/HPVA HP-1-2004, American National Standard for Hardwood and 
Decorative Plywood. 

 

.2 Architectural Woodwork Manufacturers Association of Canada (AWMAC) and 
Architectural Woodwork Institute (AWI) 

 
.1 Architectural Woodwork Quality Standards, 1st edition, 2009. 

 

.3 Canadian General Standards Board (CGSB) 
 

.1 CAN/CGSB-11.3-M87, Hardboard. 
 

.4 CSA International 
 

.1 CSA B111-74(R2003), Wire Nails, Spikes and Staples. 

.2 CAN/CSA G164-M92(R2003), Hot Dip Galvanizing of Irregularly Shaped 
Articles. 

.3 CSA O121-08, Douglas Fir Plywood. 

.4 CSA O141-05, Softwood Lumber. 

.5 CSA O151-09, Canadian Softwood Plywood. 

.6 CSA O153-M1980(R2008), Poplar Plywood. 
 

.5 Forest Stewardship Council (FSC) 
 

.1 FSC-STD-01-001-2004, FSC Principle and Criteria for Forest Stewardship. 

.2 FSC-STD-20-002-2004, Structure and Content of Forest Stewardship Standards 
V2-1. 

.3 FSC Accredited Certified Bodies. 
 

.6 National Lumber Grades Authority (NLGA) 
 

.1 NLGA Standard Grading Rules for Canadian Lumber [2008]. 
 

.7 South Coast Air Quality Management District (SCAQMD), California State, Regulation 
XI. Source Specific Standards 

 
.1 SCAQMD Rule 1168-A2005, Adhesives and Sealants Applications. 

 
1.2 ACTION AND INFORMATIONAL SUBMITTALS 

 

.1 Product Data: 
 

.1 Submit manufacturer's instructions, printed product literature and data sheets for 
plywood, particleboard, OSB, MDF and include product characteristics, 
performance criteria, physical size, finish and limitations. 
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.2 Submit two copies of WHMIS MSDS. 
 

.2 Shop Drawings: 
 

.1 Indicate details of construction, profiles, jointing, fastening and other related 
details. 

.2 Indicate materials, thicknesses, finishes and hardware. 
 

.3 Samples: 
 

.1 Submit for review and acceptance of each unit. 

.2 Submit duplicate 300 x 300 mm samples of millwork panel materials and finishes. 
 

1.3 QUALITY ASSURANCE 
 

.1 Lumber by grade stamp of agency certified by Canadian Lumber Standards Accreditation 
Board (CLSAB). 

 
.2 Plywood, particleboard, OSB and wood based composite panels to CSA and ANSI 

standards. 
 
 

1.4 DELIVERY, STORAGE AND HANDLING 
 

.1 Delivery and Acceptance Requirements: deliver materials to site in original factory 
packaging, labelled with manufacturer's name and address. 

 
.2 Storage and Handling Requirements: 

 
.1 Store materials off ground, indoors, in dry location and in accordance with 

manufacturer's recommendations in clean, dry, well-ventilated area. 
.2 Store and protect wood products from nicks, scratches, and blemishes. 
.3 Replace defective or damaged materials with new. 

 
 

Part 2 Products 
 

2.1 MANUFACTURED UNITS 
 

.1 Casework: 
 

.1 Fabricate caseworks to AWMAC premium quality grade. 
 

2.2 MATERIALS 
 

.1 Laminated plastic for postforming work: to NEMA LD3. 
 

.1 Type: postforming. 

.2 Grade: 12 (HGP) 

.3 Size: 0.9 mm thick. 

.4 Colour: to be selected by Departmental Representative from standard colour 
range. 
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.2 Softwood lumber: S4S, moisture content 19% or less in accordance with following 
standards: 

 
.1 CSA O141. 
.2 NLGA Standard Grading Rules for Canadian Lumber. 
.3 AWMAC premium grade, moisture content as specified. 
.4 Machine stress-rated lumber is acceptable. 
.5 Hardwood lumber: moisture content 9 % or less in accordance: 

.1 National Hardwood Lumber Association (NHLA). 

.2 AWMAC premium grade, moisture content as specified. 
 

.3 Panel Material: Urea-formaldehyde free, maple veneer. 
 

.1 FSC certified. 

.2 Douglas fir plywood (DFP): to CSA O121, standard construction. 

.3 Canadian softwood plywood (CSP): to CSA O151, standard construction. 

.4 Hardwood plywood: to ANSI/HPVA HP-1. 

.5 Medium density fibreboard (MDF): to ANSI A208.2, density 640-800 kg/m3. 
 

.4 Hardwood lumber: moisture content 8% or less in accordance with following standards: 
 

.1 National Hardwood Lumber Association (NHLA). 

.2 AWMAC custom grade, moisture content as specified. 
 
 

 
2.3  

 
.1 

ACCESSORIES 
 

Nails and staples: to CSA B111; galvanized to CAN/CSA-G164 for exterior work, interior 
  humid areas and for treated lumber. 

  

.2 
 

Wood screws: type and size to suit application. 

  

.3 
 

Splines: wood. 

  

.4 
 

Adhesive and Sealants: in accordance with Section 07 92 00 - Joint Sealants. 

  .1 VOC limit 250 g/L maximum to SCAQMD Rule 1168. 
 

2.4  
 

.1 

PLASTIC LAMINATE FINISHING 
 

Comply with NEMA LD3, Annex A. 

  

.2 
 

Obtain governing dimensions before fabricating items which are to accommodate or abut 
appliances, equipment and other materials. 

  

.3 
 

Ensure adjacent parts of continuous laminate work match in colour and pattern. 

  

.4 
 

Veneer laminated plastic to core material in accordance with adhesive manufacturer's 
instructions. Ensure core and laminate profiles coincide to provide continuous support and 
bond over entire surface. Use continuous lengths up to 2400 mm. Keep joints 600 mm 
from sink cutouts. 
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.5 
 

Form shaped profiles and bends as indicated, using postforming grade laminate to 
laminate manufacturer's instructions. 

  

.6 
 

Apply laminate backing sheet to reverse side of core of plastic laminate work. 

  

.7 
 

Apply laminated plastic liner sheet to interior of cabinetry.  

   

   

    
2.5 

  
HARDWARE 

 .1 Acceptable manufacture: Richelieu Canada, and/or approved equal. 
  .1    Hinges; 120deg, full overlay, Richelieu #73T559180 
  .2    Shelf Standards and Shelf Support; Standard-16mm wide x 1.65mm thick, painted 

metal, slot adjustment. 11kg capacity shelf support. 
.3    Door Pulls; Richelieu #54000140, chrome finish. 90mm center to center 
.4    Drawer Slides: 3/4 extension, slide, 34kg capacity. 
.5    Miscellaneous: door bumpers/pads, self adhering, clear colour. 
.6    Grab Bars: 1.2mm thick, 32mm stainless steel, peened grip. 600mm straight and 
760mmx760mm 90deg (Fitting Rm) 
.7    Hooks: quantity-3, Richelieu #51128170AB, stainless steel (Fitting Room) 

 
 
 

Part 3 Execution 
 

3.1 EXAMINATION 
 

.1 Verification of Conditions: verify conditions of substrates previously installed under other 
Sections or Contracts are acceptable for wood products installation in accordance with 
manufacturer's written instructions. 

 
.1 Visually inspect substrate in presence of Departmental Representative. 
.2 Inform Departmental Representative 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 Departmental 
Representative. 

 

3.2  
 

.1 

MANUFACTURER'S INSTRUCTIONS 
 

Compliance: comply with manufacturer's written recommendations, including product 
  technical bulletins, product catalogue installation instructions, product carton installation 

instructions, and data sheets. 

 
3.3 

  
INSTALLATION 

 .1 Do finish carpentry to Quality Standards of (AWMAC), premium grade. 
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.2 
 

Scribe and cut as required, fit to abutting walls, and surfaces, fit properly into recesses and 
to accommodate piping, columns, fixtures, outlets, or other projecting, intersecting or 
penetrating objects. 

  

.3 
 

Form joints to conceal shrinkage. 

 
3.4 

  
CONSTRUCTION 

 .1 Fastening: 

  .1 Position items of finished carpentry work accurately, level, plumb, true and fasten 
or anchor securely. 

  .2 Design and select fasteners to suit size and nature of components being joined. 
Use proprietary devices as recommended by manufacturer. 

  .3 Set finishing nails to receive filler. Where screws are used to secure members, 
countersink screw in round smooth cut hole and plug with wood plug to match 
material being secured. 

  .4 Replace items of finish carpentry with damage to wood surfaces including 
hammer and other bruises. 

 .2 Shop install cabinet hardware for doors, shelves and drawers. Recess shelf standards 
unless noted otherwise. 

  

.3 
 

Shelving to cabinetwork to be adjustable unless otherwise noted. 

  

.4 
 

Provide cutouts for plumbing fixtures, inserts, appliances, outlet boxes and other fixtures. 

  

.5 
 

Shop assemble work for delivery to site in size easily handled and to ensure passage 
through building openings. 

  

.6 
 

Obtain governing dimensions before fabricating items which are to accommodate or abut 
appliances, equipment and other materials. 

  

.7 
 

Ensure adjacent parts of continuous laminate work match in colour and pattern. 
 .8 Veneer laminated plastic to core material in accordance with adhesive manufacturer's 

instructions. Ensure core and laminate profiles coincide to provide continuous support and 
bond over entire surface. Use continuous lengths up to 3000 mm. Keep joints 600 mm 
from sink cutouts. 

 

.9 
 

Form shaped profiles and bends as indicated, using postforming grade laminate to 
laminate manufacturer's instructions. 

 

.10 
 

Use straight self-edging laminate strip for flatwork to cover exposed edge of core material. 
Chamfer exposed edges uniformly at approximately 20 degrees. Do not mitre laminate 
edges. 

 

.11 
 

Apply laminate backing sheet to reverse side of core of plastic laminate work. 
 

.12 
 

Apply laminated plastic liner sheet to interior of cabinetry. 

 
3.5 

  
FINISHING 
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 .1 Do finishing to wood veneer casework doors, drawer fronts, base cabinets to MPI interior 

painting systems. Shop finished spray applied. 
 

.1  INT 6.4E Polyurethane finish, semi-gloss finish. 
 

.2 Acceptable product; Minwax, or approved equal. 
 

 
3.6  

 
.1 

CLEANING 
 

Leave Work area clean at end of each day. 

 
3.7 

 
 
 

.1 

 
PROTECTION 

 

Protect installed products and components from damage during construction. 

  

.2 
 

Repair damage to adjacent materials caused by finish carpentry installation. 
 
 
 

END OF SECTION 
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Part 1 General 

1.1 RELATED WORK 

.1 Fire stopping and smoke seals within mechanical assemblies (i.e., inside of ducts, 
dampers) and electrical assemblies (i.e., inside cable trays) are specified in Division 23 
Heating Ventilating and Air Conditioning, and 26 Electrical, respectively. 

1.2 REFERENCES 

.1 Underwriters Laboratories of Canada (ULC) 

.1 ULC-S115-11, Fire Tests of Firestop Systems. 

1.3 DEFINITIONS 

.1 Firestop: Sealant or other closure assembly with fire resistance rating of ½ to 4 hours. 

.2 Smokeseal: Sealant or other closure assembly with no fire resistance rating. 

1.4 SAMPLES 

.1 Upon request of Departmental Representative, submit samples in accordance with 
submittal procedures of Section 00 10 00. 

.2 Submit duplicate 300 x 300 mm samples showing actual firestop material proposed for 
project. 

1.5 SHOP DRAWINGS AND PRODUCT DATA 

.1 Submit shop drawings and product data for each typical firestopping assembly in 
accordance with submittal procedures of Section 00 10 00. 

.2 Submit shop drawings to show proposed material, reinforcement, anchorage, fastenings 
and method of installation. Construction details should accurately reflect actual job 
conditions. 

1.6 PRODUCT DATA 

.1 Submit product data in accordance with submittal procedures of Section 00 10 00. 

.2 Submit manufacturer's product data for materials and prefabricated devices, providing 
descriptions are sufficient for identification at job site. Include manufacturer's printed 
instructions for installation. Include the following: 

.1 proof of labelling and listing by an accredited Certification Organization; 

.2 the required F, FT, and FTH ratings; 

.3 primers; 

.4 supports and damming materials; 

.5 reinforcement, anchors and fastenings. 
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1.7 QUALITY ASSURANCE 

.1 Provide the Work of this section executed by installers having minimum 5 years 
experience in the application in the application of firestopping and smoke seals, and 
trained and certified by the manufacturer of the products, systems and assemblies specified 
and proposed for use. 

.2 Arrange for the manufacturer’s representative to review the drawings and site conditions 
prior to commencement of the installation of firestopping and smoke sealing materials, 
including inspection of substrate surfaces around penetrations and openings and 
recommendation of solutions for unique or peculiar situations. 

.3 Arrange for the manufacturer’s representative to periodically visit the site to inspect 
installations prior to concealment, to advise on materials and procedures, and to report 
unsatisfactory conditions to Contractor. 

.4 Manufacturer’s representative shall attend the final inspection and submit written 
certification that the products, systems and assemblies have been installed in accordance 
with the applicable ULC listing and the manufacturer’s instructions. 

Part 2 Products 

2.1 MATERIALS 

.1 Fire stopping for concealed spaces: 12.7 mm thick gypsum board or 0.38 mm thick steel 
sheet, including all necessary supports and fasteners. 

.2 Fire stopping and smoke seal systems: tested and certified in accordance with CAN4-S115 
for ratings specified or indicated, by an organization accredited by Standards Council of 
Canada. 

.1 Asbestos-free materials and systems capable of maintaining an effective barrier 
against flame, smoke and gases in compliance with requirements of ULC-S115 
and not to exceed opening sizes for which they are intended [and conforming to 
special requirements specified in 3.5]. 

.2 Firestop system rating: in accordance with applicable building code and as 
follows: 
.1 F rating: all locations except as follows. 

.3 Service penetration assemblies: certified by ULC in accordance with ULC-S115 and listed 
in ULC Guide No.40 U19. 

.4 Service penetration firestop components: certified by ULC in accordance with ULC-S115 
and listed in ULC Guide No.40 U19.13 and ULC Guide No.40 U19.15 under the Label 
Service of ULC. 

.5 Fire-resistance rating of installed fire stopping assembly in accordance with NBC. 

.6 Fire stopping and smoke seals at openings intended for ease of re-entry such as cables: 
elastomeric seal. 
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.7 Fire stopping at openings around penetrations for pipes, ductwork and other mechanical 
items requiring sound and vibration control: elastomeric seal. 

.8 Sealants for vertical joints: non-sagging. 

2.2 SMOKE SEALS 

.1 Smoke seals at openings around penetrations for pipes, ductwork and other mechanical 
items requiring sound and vibration control: elastomeric seal. 

.1 Vertical joints: non-sagging type. 

.2 Horizontal joints: self-levelling type. 

2.3 ACCESSORIES 

.1 Primers: to manufacturer's recommendation for specific material, substrate, and end use. 

.2 Water (if applicable): potable, clean and free from injurious amounts of deleterious 
substances. 

.3 Damming and backup materials, supports and anchoring devices: to manufacturer's 
recommendations, and in accordance with tested assembly being installed as acceptable to 
authorities having jurisdiction. 

Part 3 Execution 

3.1 PREPARATION 

.1 Examine sizes and conditions of voids to be filled to establish correct thicknesses and 
installation of materials. Ensure that substrates and surfaces are clean, dry and frost free. 

.2 Prepare surfaces in contact with fire stopping materials and smoke seals to manufacturer's 
instructions. 

.3 Maintain insulation around pipes and ducts penetrating fire separation. 

.4 Mask where necessary to avoid spillage and over coating onto adjoining surfaces; remove 
stains on adjacent surfaces. 

3.2 INSTALLATION 

.1 Install fire stopping and smoke seal material and components in accordance with ULC 
certification and manufacturer's instructions. 

.2 Seal holes or voids made by through penetrations, poke-through termination devices, and 
unpenetrated openings or joints to ensure continuity and integrity of fire separation are 
maintained. 

.3 Provide temporary forming as required and remove forming only after materials have 
gained sufficient strength and after initial curing. 

.4 Tool or trowel exposed surfaces to a neat finish. 
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.5 Remove excess compound promptly as work progresses and upon completion. 

3.3 INSPECTION 

.1 Notify Consultant when ready for inspection and prior to concealing or enclosing 
firestopping materials and service penetration assemblies. 

3.4 SCHEDULE 

.1 Firestops and smokeseals in architectural and structural assemblies: 

.1 Openings through firewall: 
.1 Type JF: 
.2 FT Rating: [4] hours. 

.2 Edge of floor slabs at exterior wall: 
.1 Type: PJ 
.2 F rating: to match floor assembly rating. 
.3 Maximum allowable firestop joint width: to suit joint condition. 
.4 Movement capability: [NTD: indicate compression and/or extension 

design conditions]. 
.3 Opening at junction of floor and interior wall: 

.1 Type: JF. 

.2 F rating: to match floor assembly rating. 

.3 Maximum allowable firestop joint width: to suit joint condition. 

.4 Movement capability: [NTD: indicate compression and/or extension 
design conditions]. 

.4 Static floor openings: 
.1 Type: JF. 
.2 F rating: to match floor assembly rating. 
.3 Maximum allowable firestop joint width: to suit joint condition. 

.5 Top of fire-resistance rated masonry and gypsum board partitions. 
.1 Type: HW 
.2 F rating: to match partition rating. 
.3 Maximum allowable firestop joint width: to suit joint condition. 
.4 Movement capability to suit expected deflection:  

.1 Expected floor deflection: [__] mm. 

.2 Expected roof deflection: [__] mm. 
.6 Intersection of fire-resistance rated masonry and gypsum board partitions. 

.1 Type: WW 

.2 F rating: to match partition rating. 
.7 Static partition wall openings 

.1 Type: JF 

.2 F rating: to match partition wall rating. 

.3 Maximum allowable firestop joint width: to suit joint condition. 
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.8 Control and sway joints in fire-resistance rated masonry and gypsum board 
partitions and walls. 
.1 Type: WW 
.2 F rating: to match partition rating. 
.3 Maximum allowable firestop joint width: to suit joint condition. 
.4 Movement capability: [NTD: indicate expected compression or extension 

design condition]. 

.2 Refer to mechanical and electrical specifications for firestops and smoke seals at service 
penetrations. 

3.5 CLEAN UP 

.1 Remove excess materials and debris and clean adjacent surfaces immediately after 
application. 

.2 Remove temporary dams after initial set of fire stopping and smoke seal materials. 

END OF SECTION 
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Part 1 General 

1.1 SECTION INCLUDES 

.1 Materials, preparation and application of joint sealants. 

1.2 RELATED WORK 

.1 Other sections requiring provision of sealants. 

1.3 REFERENCES 

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

.1 ASTM C919-12, Standard Practice for Use of Sealants in Acoustical 
Applications. 

.2 ASTM C834-14 Standard Specification for Latex Sealants 

.3 ASTM C1193-l3 Standard Guide for Use of Joint Sealants. 

.2 Canadian General Standards Board (CGSB): 

.1 CAN/CGSB 19.21-M87 Sealing and Bedding Compound, Acoustical 

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

.1 Material Safety Data Sheets (MSDS). 

1.4 SUBMITTALS 

.1 Submit product data in accordance with submittal procedures of Section 00 10 00. 

.2 Manufacturer's product to describe. 

.1 Conformity of products to specified standards. 

.2 Primers. 

.3 Sealing compound, each type, including compatibility when different sealants are 
in contact with each other. 

.3 Submit samples in accordance with submittal procedures of Section 00 10 00. 

.4 Submit duplicate samples of each type of material and colour. 

.5 Cured samples of exposed sealants for each color where required to match adjacent 
material. 

1.5 DELIVERY, STORAGE, AND HANDLING 

.1 Deliver, handle, store and protect materials in accordance with Section 00 10 00. 

.2 Deliver and store materials in original wrappings and containers with manufacturer's seals 
and labels, intact.  

.1 Labels shall indicate product life expiry date. 
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.3 Protect from freezing, moisture, water and contact with ground or floor. 

1.6 PROJECT CONDITIONS 

.1 Environmental Limitations: 

.1 Do not proceed with installation of joint sealants under following conditions: 
.1 When ambient and substrate temperature conditions are outside limits 

permitted by joint sealant manufacturer or are below 4.4 degrees C. 
.2 When joint substrates are wet. 

.2 Joint-Width Conditions: 

.1 Do not proceed with installation of joint sealants where joint widths are less than 
those allowed by joint sealant manufacturer for applications indicated. 

.3 Joint-Substrate Conditions: 

.1 Do not proceed with installation of joint sealants until contaminants capable of 
interfering with adhesion are removed from joint substrates. 

1.7 ENVIRONMENTAL REQUIREMENTS 

.1 Comply with requirements of Workplace Hazardous Materials Information System 
(WHMIS) regarding use, handling, storage, and disposal of hazardous materials; and 
regarding labelling and provision of Material Safety Data Sheets (MSDS) acceptable to 
Labour Canada. 

.2 Conform to manufacturer's recommended temperatures, relative humidity, and substrate 
moisture content for application and curing of sealants including special conditions 
governing use. 

.3 Owner’s representative will arrange for ventilation system to be operated on maximum 
outdoor air and exhaust during installation of caulking and sealants. 

1.8 QUALITY ASSURANCE 

.1 Installation of sealants shall be performed by a individuals having minimum 5 years 
experience in the installation of the specified sealant materials on projects similar in scale 
and complexity to the Work. 

Part 2 Products 

2.1 SEALANT MATERIALS 

.1 Do not use sealant materials that emit strong odours, contain toxic chemicals or are not 
certified as mould resistant in air handling units. 

.2 When low toxicity caulks are not possible, confine usage to areas which off-gas to 
exterior, are contained behind air barriers, or are applied several months before occupancy 
to maximize off-gas time. 

.3 Where sealants are qualified with primers use only these primers. 
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2.2 NON-ELASTOMERIC SEALANTS 

.1 Acrylic latex joint sealant: to CAN/CGSB-19.17 one part, non-sag, mildew resistant, 
paintable material: 

.1 General Electric Co. Acrylasil AL1300; 

.2 Tremco Siliconized Acrylic Latex. 

.2 Silicone sanitary sealant: to CAN/CGSB-19.22, one part, non-sag, mildew resistant, 
paintable material: 

.1 General Electric Co. Silicone Sanitary 1700 Sealant; 

.2 Dow Corning Corp. 786 Mildew Resistant Silicone Sealant; 

.3 Tremco-Rhone-Poulenc Rhodorsil 6B Silicone Sealant. 

.3 Acoustical sealant: To CGSB 19.21/M87. 

2.3 BACK-UP MATERIALS 

.1 Use backup materials compatible with sealant materials and suitable for application. 

.2 Polyethylene, Urethane, Neoprene or Vinyl Foam 

.1 Extruded closed cell foam backer rod. 

.2 Size: oversize 30 to 50%. 

.3 Neoprene or Butyl Rubber 

.1 Round solid rod, Shore A hardness 70. 

.4 High Density Foam 

.1 Extruded polyvinyl chloride (PVC), extruded polyethylene, closed cell, Shore 
hardness 20, tensile strength 140 to 200 kPa. 

.2 Extruded polyolefin foam rod, 32 kg/m3 density. 

.3 Neoprene foam backer. 

.4 Oversize backer as recommended by manufacturer 

.5 Bond Breaker Tape 

.1 Polyethylene bond breaker tape which will not bond to sealant. 

2.4 JOINT CLEANER 

.1 Non-corrosive and non-staining type, compatible with joint forming materials and sealant 
recommended by sealant manufacturer. 

.2 Primer: as recommended by manufacturer for each substrate. 

.3 Preformed Compressible and Non-Compressible back-up materials. 

.1 Polyethylene, Urethane, Neoprene or Vinyl Foam. 
.1 Extruded open cell foam backer rod. 
.2 Size: oversize 30 to 50 %. 

.2 Neoprene or Butyl Rubber. 
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.1 Round solid rod, Shore A hardness 70. 
.3 Bond Breaker Tape. 

.1 Polyethylene bond breaker tape which will not bond to sealant. 

2.5 JOINT CLEANER 

.1 Non-corrosive and non-staining type, compatible with joint forming materials and sealant 
recommended by sealant manufacturer. 

.2 Primer: as recommended by manufacturer. 

Part 3 Execution 

3.1 PROTECTION 

.1 Protect installed Work of other trades from staining or contamination. 

3.2 SURFACE PREPARATION 

.1 Examine joint sizes and conditions to establish correct depth to width relationship for 
installation of backup materials and sealants. 

.2 Clean bonding joint surfaces of harmful matter substances including dust, rust, oil grease, 
and other matter which may impair Work. 

.3 Do not apply sealants to joint surfaces treated with sealer, curing compound, water 
repellent, or other coatings unless tests have been performed to ensure compatibility of 
materials. Remove coatings as required. 

.4 Ensure joint surfaces are dry and frost free. 

.5 Prepare surfaces in accordance with manufacturer's directions. 

3.3 PRIMING 

.1 Where necessary to prevent staining, mask adjacent surfaces prior to priming and 
caulking. 

.2 Prime sides of joints in accordance with sealant manufacturer's instructions immediately 
prior to caulking. 

3.4 BACKUP MATERIAL 

.1 Apply bond breaker tape where required to manufacturer's instructions. 

.2 Select joint filler to be compatible with sealant and installation conditions. 

.3 Install joint filler to achieve correct joint depth and shape, with approximately 30% 
compression. 
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3.5 MIXING 

.1 Mix materials in strict accordance with sealant manufacturer's instructions. 

3.6 APPLICATION 

.1 Sealant. 

.1 Apply sealant in accordance with manufacturer's written instructions. 

.2 Mask edges of joint where irregular surface or sensitive joint border exists to 
provide neat joint. 

.3 Apply sealant in continuous beads. 

.4 Apply sealant using gun with proper size nozzle. 

.5 Use sufficient pressure to fill voids and joints solid. 

.6 Form surface of sealant with full bead, smooth, free from ridges, wrinkles, sags, 
air pockets, embedded impurities. 

.7 Tool exposed surfaces before skinning begins to give slightly concave shape. 

.8 Remove excess compound promptly as work progresses and upon completion. 

.2 Curing. 

.1 Cure sealants in accordance with sealant manufacturer's instructions. 

.2 Do not cover up sealants until proper curing has taken place. 

.3 Cleanup. 

.1 Clean adjacent surfaces immediately and leave Work neat and clean. 

.2 Remove excess and droppings, using recommended cleaners as work progresses. 

.3 Remove masking tape after initial set of sealant. 

3.7 SCHEDULE – INTERIOR SEALANTS 

.1 Non-elastomeric sealant: 

.1 Perimeter of built-in architectural woodwork. 

.2 Junction of plastic laminate kick plate, casework gables and flooring. 

.3 Between pressed steel interior door and screen frames and adjacent finish, 
including bottom of frames at flooring. 

.4 Interior perimeter of exterior openings. 

.5 At flush mounted corner guards. 

.2 Sanitary sealant: 

.1 Junction between countertops containing plumbing fixtures and wall. 
                             END OF SECTION 



NRC Hollow Steel Doors and Frames 08 11 13 
Project No.  Page 1 of 8 
M55-5130  2/15/2016 
 

Part 1 General 

1.1 RELATED SECTIONS 

.1 Section 07 92 10 Joint Sealing: Caulking of joints between frames and other building 
components. 

.2 Section 08 14 16 Flush Wood Doors: Wood doors for installation in hollow steel frames. 

.3 Section 08 71 10 Door Hardware - General: Supply of finish hardware, including sound-
stripping and mounting heights. 

.4 Section 09 22 16 Non-Structural Metal Framing: Building frames into steel stud walls 

.5 Section 09 91 00 Painting: Paint systems for interior hollow metal doors and frames. 

.6 Division 26 Electrical: Rough-in, wiring, conduit and connection for door operators, walls 
switches, power supplies and security hardware. 

1.2 REFERENCES 

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

.1 ASTM A924M-14 Standard Specification for General Requirements for Steel 
Sheet, Metallic Coated by the Hot-Dip Process. 

.2 ASTM A653/A653M-13 Standard Specification for Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process. 

.3 ASTM B29-03(2009) Standard Specification for Refined Lead. 

.4 ASTM B749-03(2009) Standard Specification for Lead and Lead Alloy Strip, 
Sheet and Plate Products. 

.2 Canadian Standards Association (CSA International) 

.1 G40.20-13/G40.21-13 General Requirements for Rolled or Welded Structural 
Quality Steel / Structural Quality Steel. 

.2 CSA W5913 Welded Steel Construction (Metal Arc Welding) (Metric Version). 

.3 Canadian Steel Door Manufacturers' Association, (CSDMA). 

.1 CSDMA Specifications for Commercial Steel Doors and Frames 2009. 

.2 CSDMA Fire Labelling Guide 2009 

.3 CSDMA Guide Specification for Installation and Storage of Hollow Metal Doors 
and Frames 

.4 National Fire Protection Association (NFPA) 

.1 NFPA 80-2013, Standard for Fire Doors and Other Opening Protectives 

.5 Underwriters' Laboratories of Canada (ULC) 

.1 CAN4-S104-M80(R1985), Fire Tests of Door Assemblies. 

.2 CAN4-S105-M85(R1992), Fire Door Frames Meeting the Performance Required 
by CAN4-S104. 
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.6 CAN/ULC-S702-09, Thermal Insulation, Mineral Fibre, for Buildings. 

1.3 DEFINITIONS 

.1 Opening sizes shall be defined as follows: 

.1 Width: Widths of openings shall be measured from inside to inside of frame jamb 
rabbets.  (Referred to as "frame rabbet width" or "nominal door width") 

.2 Height: Heights of openings shall be measured from the finished floor (exclusive 
of floor coverings) to the head rabbet of the frame.  (Referred to as "frame rabbet 
height" or "nominal door height") 

.3 Door Sizes: Doors shall be sized so as to fit the above openings and allow a 3 mm 
(0.125") nominal clearance at jambs and head of frame.  A clearance of 19 mm 
(0.75") maximum shall be allowed between the bottom of the door and the 
finished floor (exclusive of floor coverings). 

.4 Tolerances: Doors and frame product shall be manufactured and installed in 
accordance with the CSDMA's, "Recommended Dimensional Standards for 
Commercial Steel Doors and Frames". 

1.4 SHOP DRAWINGS 

.1 Submit shop drawings in accordance with submittal procedures of Section 00 10 00. 

.2 Indicate each type of door, frame, including CSDMA classification, steel type, fire rating, 
construction type, finishes and core. 

.3 Indicate material thicknesses, mortises, reinforcements, location of exposed fasteners, 
openings (glazed, paneled or louvred), arrangement of hardware. 

.4 Indicate each type frame material, CSDMA duty grade classification, core thickness, 
reinforcements, glazing stops, location of anchors and exposed fastenings and reinforcing 
firerating finishes. 

.5 Include schedule identifying each unit, with door marks and numbers relating to 
numbering on drawings and door schedule. 

.6 Submit test and engineering data and installation instructions for radiation shielding doors: 

1.5 SAMPLES 

.1 Submit samples in accordance with submittal procedures of Section 00 10 00. 

.2 Submit one 300 x 300 mm top butt corner sample of each type door. 

.3 Submit one 300 x 300 mm corner sample of each type of frame. 

.1 Show butt cutout, glazing stops, 300 mm long removable mullion connection 
snap-on trim with clips. 
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1.6 FIRE PROTECTION REQUIREMENTS 

.1 Steel fire rated doors and frames: labelled and listed by an organization accredited by 
Standards Council of Canada in conformance with CAN4-S104M for ratings specified or 
indicated. 

.2 Provide fire labelled frame products for those openings requiring fire protection ratings, as 
scheduled. Test products in strict conformance with CAN4-S104 and 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. 

1.7 DELIVERY, STORAGE AND HANDLING 

.1 Handle and store doors in accordance with CSDMA Guide Specification. 

.2 Inspect materials upon receipt and report all discrepancies, deficiencies and damages in 
writing to the supplier. 

.3 Note all damages incurred during shipping on carrier’s Bill of Lading. 

.4 Store frame materials on planks, protected from weather and damage. 

.5 Remove doors from wrappings or coverings upon delivery and store in vertical position, 
spaced with blocking to permit air circulation between doors. 

1.8 WARRANTY 

.1 Provide warranty on materials and workmanship in accordance with the General 
Conditions of the Contract. 

.1 Materials warranty form shall be Canadian Steel Door and Frame Manufacturer’s 
Standard Warranty for Steel Doors and Frames. 

Part 2 Products 

2.1 MATERIALS 

.1 Steel sheet: Commercial grade steel to ASTM A653 CS, Type B, and ASTM A924, hot-
dip galvanized, wipe coated, known commercially as “Colourbond”, Satincoat”, or 
“Galvaneal”. 

.1 Provide steel sheet thickness for component parts as specified or, in the absence of 
specification, in accordance with table 1 of CSDFMA specifications for heavy 
duty doors and medium duty frames. 

.2 Coating weight for interior doors and frames: ZF75. 

.2 Reinforcement channel: to CSA G40.20/G40.21, Type 44W, coating designation to match 
door. 

2.2 DOOR CORE MATERIALS 

.1 Fiberglass: Loose batt type, density 24 kg/m3 minimum, conforming to CAN/ULC-S702. 
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2.3 ADHESIVES 

.1 Steel components: heat resistant, spray grade, epoxy resin based, low viscosity, contact 
cement. 

.2 Lock-seam doors: fire resistant, resin reinforced polychloroprene, high viscosity, 
sealant/adhesive. 

2.4 PRIMER 

.1 Touch-up prime CAN/CGSB-1.181. 

2.5 PAINT 

.1 Touch up damaged galvanizing with rust-inhibitive primer. 

.2 Field paint steel doors and frames in accordance with Section 09 91 00 Painting. 

.1 Protect sound strips from paint.  

.2 Provide final finish free of scratches or other blemishes. 

2.6 ACCESSORIES 

.1 Door silencers: single stud rubber/neoprene type. 

.2 Metallic paste filler: to manufacturer's standard. 

.3 Fire labels: metal riveted. 

.4 Sealant: in accordance with Section 07 92 10. 

.5 Glazing: in accordance with Section 08 80 50. 

2.7 FRAME FABRICATION GENERAL 

.1 Fabricate frames in accordance with CSDMA specifications for heavy duty grade. 

.2 Provide all frames assembled and welded construction. Slip-on frames only allowed at 
existing openings to receive new frames. 

.3 Fabricate frames to profiles and maximum face sizes as indicated. 

.4 Interior frames: welded for new partitions, slip-on type construction for existing partitions. 

.1 Medium duty: 1.6 mm thickness. 

.5 Blank, reinforce, drill and tap frames for mortised, templated hardware, and electronic 
hardware using templates provided by finish hardware supplier. Reinforce frames for 
surface mounted hardware. 

.6 Protect mortised cutouts with steel guard boxes. 

.7 Prepare frame for door silencers, 3 for single door, 2 at head for double door. 

.8 Manufacturer's nameplates on frames and screens are not permitted. 
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.9 Conceal fastenings except where exposed fastenings are indicated. 

.10 Provide factory-applied touch up primer at areas where zinc coating has been removed 
during fabrication. 

2.8 FRAME ANCHORAGE 

.1 Provide appropriate anchorage to floor and wall construction. 

.2 Locate each wall anchor immediately above or below each hinge reinforcement on hinge 
jamb and directly opposite on strike jamb. 

.3 Provide 2 anchors for rebate opening heights up to 1520 mm and 1 additional anchor for 
each additional 760 mm of height or fraction thereof. 

.4 Locate anchors for frames in existing openings not more than 150 mm from top and 
bottom of each jambs and intermediate at 660 mm o.c. maximum. 

2.9 FRAMES: WELDED TYPE 

.1 Welding in accordance with CSA W59. 

.2 Accurately mitre or mechanically joint frame product and securely weld on inside of 
profile. 

.3 Cope accurately and securely weld butt joints of mullions, transom bars, centre rails and 
sills. 

.4 Grind welded joints and corners to a flat plane, fill with metallic paste and sand to uniform 
smooth finish. 

.5 Securely attach floor anchors to inside of each jamb profile. 

.6 Weld in 2 temporary jamb spreaders per frame to maintain proper alignment during 
shipment. 

2.10 FRAMES: SLIP-ON TYPE 

.1 Ship slip-on type frames unassembled. 

.2 Provide frames with mechanical joints which inter-lock securely and provide functionally 
satisfactory performance when installed in accordance with CSDMA Recommended 
Installation Guide for Steel Doors and Frames and manufacturers' instructions. 

.3 Provide slip-on frames with manufacturers' proprietary design of wall anchorage 
comprising single, adjustable tension type per jamb and provision for secure attachment of 
each jamb base to partition. 

2.11 DOOR FABRICATION TYPES 

.1 Doors: swing type, flush, 45 mm thick, with provision for glass and/or louvre openings as 
indicated. 
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.2 Interior door construction shall be laminated insulated core construction. 

.3 Provide all interior hollow steel doors as medium-duty doors fabricated in accordance with 
CSDFMA Recommended Selection and Usage Guide except as follows: 

.1 Provide heavy-duty doors in accordance with CSDFMA recommendations at the 
following locations: 
.1 Existing mechanical room (Door 210). 
.2 New shaft opening (Door 221). 
.3 Existing IT closet (Door 220). 

.4 Fabricate doors with longitudinal edges locked seamed only, locked seamed and adhesive 
assisted, tack- or continuously-welded in accordance with CSDFMA recommendations, 
except as follows.  

.1 Seams: visible except seamless as follows: 

2.12 DOOR FABRICATION DETAILS 

.1 Doors shall be mortised, blanked, reinforced, drilled and tapped at the factory for 
templated hardware only, in accordance with the approved hardware schedule and 
templates provided by the hardware supplier. 

.2 Factory prepare holes 12.7 mm diameter and larger shall be factory prepared, except 
mounting and through-bolt holes to be drilled on site at time of hardware installation.  
Factory prepare holes less than 12.7 mm diameter only when required for the function of 
the device (for knob, lever, cylinder, thumb or turn pieces) or when these holes over-lap 
function holes. 

.3 Reinforce doors only where required for surface mounted hardware, anchor hinges, thrust 
pivots, pivot reinforced hinges, or non-templated hardware.  Drilling and tapping is by 
others, on site, at time of installation. 

.4 Provide inverted, recessed, welded steel channels at top and bottom of doors.  

.5 Provide factory-applied touch-up primer at areas where zinc coating has been removed 
during fabrication. 

.6 Provide fire labelled doors for those openings requiring fire protection ratings, as 
scheduled. Test such products in strict conformance with CAN4-S104 and 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. 

.7 Manufacturer's nameplates on doors are not permitted. 

.8 For fire-rated doors, provide even margins between doors and jambs and doors and 
finished floor and thresholds as follows. 

.1 Hinge side: 1.0 mm. 

.2 Latchside and head: 1.5 mm. 

.3 Finished floor, top of carpet: 13 mm. 
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2.13 DOORS: LAMINATED CORE CONSTRUCTION 

.1 Form each face sheet for interior doors from sheet steel of thickness specified with vertical 
steel stiffeners laminated under pressure to face sheets. 

.1 Vertical steel stiffeners shall be securely laminated to each face sheet at 150 mm 
on center maximum. 

.2 Bonded core: urethane or isocyanurate board insulation to CGSB 51-GP-21M-78.  
 

Part 3 Execution 

3.1 INSTALLATION GENERAL 

.1 Install labelled steel fire rated doors and frames to NFPA 80 except where specified 
otherwise. 

.2 Install doors and frames to CSDMA Installation Guide. 

3.2 FRAME INSTALLATION 

.1 Set frames plumb, square, level and at correct elevation. 

.2 Secure anchorages and connections to adjacent construction. 

.3 Brace frames rigidly in position while building-in. Install temporary horizontal wood 
spreader at third points of door opening to maintain frame width. Provide vertical support 
at centre of head for openings over 1200 mm wide. Remove temporary spreaders after 
frames are built-in. 

.4 Make allowances for deflection of structure to ensure structural loads are not transmitted 
to frames. 

.5 Caulk perimeter of frames between frame and adjacent material. 

3.3 DOOR INSTALLATION 

.1 Install doors and hardware in accordance with hardware templates and manufacturer's 
instructions and Section 08 71 10 Door Hardware. 

.2 Adjust operable parts for correct function. 

3.4 FINISH REPAIRS 

.1 Touch up with primer finishes damaged during installation. 

.2 Fill exposed frame anchors and surfaces with imperfections with metallic paste filler and 
sand to a uniform smooth finish. 

3.5 GLAZING 

.1 Install glazing for doors and frames in accordance with Section 08 80 50 Glazing. 
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END OF SECTION 
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Part 1 General 

1.1 RELATED SECTIONS 

.1 Section 08 11 13 Hollow Steel Doors and Frames: Metal frames to receive wood doors. 

.2 Section 08 71 10 Door Hardware: Hardware for wood doors and frames. 

.3 Section 08 80 50 Glazing : Glass & glazing for wood doors. 

.4 Section 09 91 00 Painting: Paint finish for wood doors. 

1.2 REFERENCES 

.1 American National Standards Institute: 

.1 ANSI/HPVA HP-1-2009 Standard for Hardwood and Decorative Plywood,  

.2 ANSI/WDMA I.S.1A-13 Interior Architectural Wood Flush Doors 

.2 Architectural Woodwork Manufacturers Association of Canada (AWMAC). 

.1 Architectural Woodwork Standards 2009 (First Edition). 

.3 Canadian General Standards Board (CGSB). 

.1 CAN/CGSB-71.19-M88, Adhesive, Contact, Sprayable. 

.2 CAN/CGSB-71.20-M88, Adhesive, Contact, Brushable. 

.4 National Fire Protection Association (NFPA). 

.1 NFPA 80-2013 Standard for Fire Doors and Other Opening Protectives. 

.2 NFPA 252-2012 Standard Method of Fire Tests of Door Assemblies. 

.5 Underwriters' Laboratories of Canada (ULC). 

.1 CAN4-S104M-2010, Fire Tests of Door Assemblies. 

.2 CAN4-S105M-09, Standard Specification for Fire Door Frames Meeting the 
Performance Required by CAN4-S104. 

.6 Window & Door Manufacturers Association. 

.1 How to Store, Handle, Finish, Install and Maintain Wood Doors 

1.3 SUBMITTALS 

.1 Product Data: 

.1 Submit manufacturer's printed product literature, specifications and data sheet in 
accordance with submittal procedures of Section 00 10 00. 

.2 Submit two copies of WHMIS MSDS - Material Safety Data Sheets in accordance 
with submittal procedures of Section 00 10 00. Indicate VOC's for door materials 
and adhesives. 

.2 Shop Drawings: 
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.1 Submit shop drawings in accordance with submittal procedures of Section 00 10 
00. 

.2 Cross reference door types to door schedule, indicating door and frame number as 
applicable. 

.3 Indicate door types and cutouts for lights, sizes, core construction, transom panel 
construction and cutouts. 

.3 Manufacturer's Instructions: 

.1 Submit manufacturer's installation instructions. 

1.4 SAMPLES 

.1 Submit samples in accordance with submittal procedures of Section 00 10 00. 

.2 Submit one 300 x 300 mm corner sample of each type of wood door.  

.1 Sample shall represent the upper hinge side corner of the door, showing hardware 
reinforcement, if applicable. 

.3 Show door construction, core, glazing detail and faces. 

1.5 QUALITY ASSURANCE 

.1 Regulatory Requirements: 

.1 Wood fire rated doors: labelled and listed by an organization accredited by 
Standards Council of Canada. 

.2 Test Reports: certified test reports showing compliance with specified performance 
characteristics and physical properties. 

.3 Certificates: product certificates signed by manufacturer certifying materials comply with 
specified performance characteristics and criteria and physical requirements. 

.4 Pre-installation Meetings: conduct pre-installation meeting to verify project requirements, 
manufacturer's installation instructions and manufacturer's warranty requirements. Comply 
with Section 

1.6 DELIVERY, STORAGE, AND HANDLING 

.1 Deliver, handle protect and store plastic faced wood doors in accordance with door 
manufacturer’s instructions, WDMA guidelines and as follows. 

.2 Storage and Protection: 

.1 Protect doors from dampness. Arrange for delivery after work causing abnormal 
humidity has been completed. 

.2 Store doors in well ventilated room, off floor, in accordance with manufacturer's 
recommendations. 

.3 Protect doors from scratches, handling marks and other damage.  

.4 Store doors away from direct sunlight.  

.3 Remove damaged doors, scratched doors, doors with blemishes from the place of the 
Work and replace with new doors. 
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1.7 EXTENDED WARRANTY 

.1 Provide a written warranty executed in favour of the National Research Council of Canada 
in accordance with the General Conditions of the Contract, but for a warranty period of 
three (3) years. 

.2 The warranty shall cover the work of this Section and, in particular: 

.1 labour and materials for removal, repair, refinishing and reinstatement of products 
provided as part of the Work of this Section, and adjacent parts damaged as a 
result of such warranty work. 

.2 warping in excess of 6 mm in any door larger than 1065 mm by 2 130 and 3.2 mm 
in any direction in smaller doors, any degree of delamination of face or edge 
laminate, and telegraphing of core construction through the face laminate. 

Part 2 Products 

2.1 WOOD FLUSH DOORS 

.1 Solid core: to ANSI/WDMA I.S.1A and AWI Quality Standards grade. 

.1 Construction: seven ply. 

.2 Solid particleboard core: 70 mm wide solid wood stiles and rails, bonded to 28 lb 
per cubic foot particleboard core, sanded after assembly. 

.3 Provide solid wood lock blocks and wood blocking for hardware as necessary or 
as indicated. 

.4 Cross-banding: Three-ply hardwood plywood or edge-glued wood or high 
performance composite, minimum 0.0625 inch thick. 

.5 Face Panels for Opaque Finish: Sound close grain hardwood, MDO, MDF or 
Hardboard at manufacturer’s option. 

.6 Adhesive: Type II (water resistant) for interior doors. Contact cement type 
adhesives are not acceptable. 

.7 Edge detail: Vertical edge strips to match face veneer, minimum 12 mm thick. 
.1 AWI Edge Type F Solid Wood. 

2.2 FABRICATION 

.1 Fabricate flush wood doors to AWI Quality Standards Premium Grade requirements and 
to ANSI/WDMA IS-1A requirements for Heavy Duty Performance Level. 

.2 Coordinate door fabrication with door frames and door hardware to ensure door 
reinforcement and edge profiles are coordinated with hardware. 

.3 Prepare doors to receive hardware using templates provided by hardware supplier. 

.4 Bevel vertical edges of single acting doors 3 mm in 50 mm on lock side and 1.5 mm in 50 
mm on hinge side. 

.5 Radius vertical edges of double acting doors to 60 mm radius. 

.6 Factory seal top and bottom of doors and edges of openings. 
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.7 Size doors for specified clearances. 

2.3 FINISHING – GENERAL 

.1 Apply specified finish to all surfaces, including faces, top and bottom edges, and hardware 
preparation areas at hinges and lock edges to be finished. 

.2 Apply equal number of coats of the same material to each side. 

.3 Finish pairs of doors and openings with sidelights and transoms together to ensure 
maximum uniformity of colour. 

2.4 PAINT FINISH 

.1 Provide paint finish in accordance with Section 09 91 00. 

.2 Sand and clean all surfaces prior to commencing finishing operations. 

.3 Sand and clean surfaces as necessary between coatings. 

.4 Finish quality is to meet the following requirements when viewed in the normal light in 
which the casework is to be used: 

.1 Orange peel:  none visible from 900 mm. 

.2 Filled nail holes:  none visible from 900 mm. 

.3 No runs, sags, blistering. 

.4 No glue spots. 

.5 No checking, crazing or cracking. 

.6 No finish sanding scratches. 

Part 3 Execution 

3.1 EXAMINATION 

.1 Examine installed door frames prior to hanging door: 

.1 Verify that frames comply with specified requirements for type, size, location and 
swing characteristics, and have been installed with plumb jambs and level heads. 

.2 Inspect doors and reject doors with defects. 

.2 Do not proceed with installation until unsatisfactory conditions have been corrected. 

.3 Do not machine or modify doors on site. Return doors to factory for adjustment and 
refinishing as necessary. 

3.2 MANUFACTURER'S INSTRUCTIONS 

.1 Compliance: comply with manufacturer's written data, including product technical 
bulletins, product catalogue installation instructions, product carton installation 
instructions, and data sheets. 
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3.3 INSTALLATION 

.1 Unwrap and protect doors in accordance with CAN/CSA-O132.2 Series, Appendix A. 

.2 Install doors and hardware in accordance with manufacturer's printed instructions 
ANSI/WDMA IS-1A, and referenced AWI standard. 

.3 Adjust hardware for correct function. 

.4 Install glazing in accordance with Section 08 80 50 – Glazing, complete with stops as 
specified. 

.5 Secure transom and side panels by means of stops. 

3.4 ADJUSTMENT 

.1 Re-hang or replace doors that do not swing or operate freely, or that drift open or closed. 

.2 Refinish or replace doors damaged during installation. 

.3 Protect doors as recommended by door manufacturer to ensure that wood doors will be 
without damage or deterioration at the time of Substantial Completion. 

.4 Re-adjust doors and hardware just prior to completion of building to function freely and 
properly. 

.5 Maximum acceptable warp when measured diagonally across door after installation: 6 
mm. 

3.5 TOUCH-UP 

.1 Touch up surfaces marred or scratched during delivery, storage, handling, installation or 
by subsequent construction operations. Where site fitting has resulted in exposure of 
unfinished wood, re-finish to match original finish. 

.2 Replace doors that in opinion of Consultant cannot be properly re-adjusted or re-finished 
to meet specifications. 

3.6 CLEANING 

.1 Perform cleaning as soon as possible after installation to remove construction and 
accumulated environmental dirt. 

.2 Remove traces of primer, caulking; clean doors and frames. 

.3 Clean glass and glazing materials with approved non-abrasive cleaner. 

.4 On completion of installation, remove surplus materials, rubbish, tools and equipment 
barriers. 

END OF SECTION 
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Part 1 Ps General 

1.1 RELATED SECTIONS 

.1 Section 08 11 13 Hollow Steel Doors and Frames. 

.2 Section 08 14 16 Flush Wood Doors. 

.3 Division 26 Electrical: Electrical wiring for door operators, magnetic strikes, electric 
releases and electric locks. 

1.2 REFERENCES 

.1 Canadian Steel Door and Frame Manufacturers' Association (CSDFMA). 

.1 CSDFMA Canadian Metric Guide for Steel Doors and Frames (Modular 
Construction): standard hardware location dimensions. 

1.3 SUBMITTALS 

.1 Product Data: 

.1 Submit manufacturer's printed product literature, specifications and data sheet in 
accordance with submittal procedures of Section 00 10 00. 

.2 Samples: 

.1 Submit samples in accordance with submittal procedures of Section 00 10 00. 

.2 Identify each sample by label indicating applicable specification paragraph 
number, brand name and number, finish and hardware package number. 

.3 After approval samples will be returned for incorporation in the Work. 

.3 Hardware List: 

.1 Submit contract hardware list in accordance with submittal procedures of Section 
00 10 00. 

.2 Indicate specified hardware, including make, model, material, function, size, 
finish and other pertinent information. 

.4 Manufacturer's Instructions: 

.1 Submit manufacturer's installation instructions. 

.5 Closeout Submittals 

.1 Provide operation and maintenance data for door closers, locksets, door holders 
electrified hardware and fire exit hardware for incorporation into manual specified 
for closeout submittals in Section 00 10 00. 

1.4 QUALITY ASSURANCE 

.1 Regulatory Requirements: 

.1 Hardware for doors in fire separations and exit doors certified by a Canadian 
Certification Organization accredited by Standards Council of Canada. 
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.2 Test Reports: certified test reports showing compliance with specified performance 
characteristics and physical properties. 

.3 Only tradesmen competent in the installation of finish hardware shall be used for this 
purpose. The installer shall adjust, clean, and make good all installations of Finish 
Hardware to the satisfaction of the Departmental Representative. 

1.5 DELIVERY, STORAGE, AND HANDLING 

.1 Packing, Shipping, Handling and Unloading: 

.1 Deliver, store, handle and protect materials in a manner to protect from all 
damage, deterioration or loss. 

.2 Package each item of hardware including fastenings, separately or in like groups 
of hardware, label each package as to item definition and location. 

.2 Storage and Protection: 

.1 Store finishing hardware in locked, clean and dry area. 

1.6 MAINTENANCE 

.1 Extra Materials: 

.1 Provide maintenance materials in accordance with closeout submittals of Section 
00 10 00. 

.2 Supply two sets of wrenches for door closers, locksets and fire exit hardware. 

Part 2 Products 

2.1 HARDWARE ITEMS 

.1 Use one manufacturer's products only for similar items. 

.2 Provide only door hinges, closers, locksets and latchsets as specified. 

2.2 DOOR HARDWARE 

.1 Hinges: 

.1 Interior doors: Dorex 114.3mm  x 101.6mm x 179 454 NRP X C15. 

.2 Latching devices: 

.1 Lockset: "Sargent" 10G05LL x 26B. 

.2 Latchset: "Sargent" 10U65LL x 26B.  

.3 Closers: 

.1 Interior doors "Norton” 1600BC-Reg x AL. Parallel arm. 

.4 Door holder: "Hager" Kick down Door Holder 270C. S1-sprayed aluminum finish. 

.5 Sound Stripping: 

.1 Head and Jamb Seal: 
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.1 Extruded aluminum frame and hollow closed cell neoprene insert, clear 
anodized finish. 

.2 Acceptable product and manufacturer: 
.1 ‘KNC”, W-15, Heavy Duty, clear anodized aluminum & 

neoprene seal, or approved equal. 
.2 Automatic Door Bottom: 

.1 Extruded aluminum frame and closed cell neoprene sweep, clear anodized 
finish. 

.2 Acceptable product and manufacturer: 
.1 “KNC”, CT-52, Heavy Duty Surface mounted, clear anodized 

aluminum & neoprene seal or approved equal. 

.6 Astragal:  

.1 Stainless steel, 5 mm thick astragal on inactive leaf of paired doors. 
.1 Acceptable product and manufacturer: 

.1 “KNC”, W-8S, or approved equal. 

.7 Door Holder:  

.1 Kick down, aluminum finish: 
.1 Acceptable product and manufacturer: 

.1 "Hager" Kick down Door Holder 270C. S1-sprayed aluminum 
finish, or approved equal. 

.8 Door Stop: 

.1 Acceptable product and manufacturer: 
.1 “Hagar” 243F, Light duty dome stop – High, or approved equal. 

.9 Kick Plate: 

.1 200 X 865 x 2.0mm, 630 stainless,  
.1 Acceptable product and manufacturer: 

.1 “Hagar”, Door Protection Plate 220S, or approved equal. 

.10 Flush Bolts: 

.1 Manual flush bolt, metal door, minimum 90 minute fire rating. 
.1 Acceptable product and manufacturer: 

.1 “Hagar”, 282D Flush Bolt, or approved equal 

.11 Exit Devices 

.1 Exit devices shall be the 80 Series push rail devices as manufactured by 
SARGENT Manufacturing, a division of Assa Abloy Inc, New Haven, 
Connecticut, or approved equal. 

.2  Exit devices shall be certified to meet of exceed the requirements of 
ANSI/BHMA A156.3 Grade 1 

.3 The exit devices shall be listed by Underwriters Laboratories and bear the UL 
label for life safety in full compliance with NFPA 80 and 101. Exit devices for 
fire labeled doors shall be UL listed as "Fire Exit Hardware".   
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.4 Provide standard hex key dogging on non fire-rated exit devices, with cylinder 
dogging (i.e SARGENT 16-option) as an option 

.5 Exit devices shall comply with UL10C and UBC 7-2 positive pressure 
requirements 

.6 Construction: 
.1 Chassis shall be heavy duty cast design with one piece drawn nonferrous 

removable covers matching the material of the push and mounting rails.  
.2 Stamped steel chassis are not acceptable 
.3 Mounting rails shall be formed from a solid single piece of stainless steel, 

brass or bronze no less than 1.8mm (0.072”) thick.  
.4 Push rails shall be constructed of 1.6mm (0.062”) thick material in the 

same manner as the mounting rail. Painted or anodized aluminum shall 
not be considered heavy duty and are not acceptable.  

.5 Provide protective Lexan touchpad on the exit device push rail to prevent 
scratches and serve as a visible guide to the user.  

.6 Metal end caps shall be formed from the same base metal as the push and 
mounting rails.  

.7 Exit devices shall have a maximum of  75mm projection from the face of the door 
in the non-dogged. When in the dogged position, the device shall have no more 
than a 54mm projection from the door face 

.8 The design of the exit device shall eliminate the necessity of removing the device 
from the door for standard maintenance or keying changes. 

.9 The device chassis shall be mounted and operable without the need of the rails or 
the chassis cover 

.10 Trim shall be through-bolted 

.11 Devices shall be available with matching trim for both wide and narrow stile 
doors, including electrified functions when required.  

.12  Exit device operating lever trim shall withstand 1000 inch pounds of torque 
without allowing access 

.13 Lever trim shall be available in architectural finishes and designs to match that of 
the locksets specified. 

.14 Electric hinge secure side of door, model: von duprin transfer hinge EP2. (refer to 
electrical). 

.15 Provide "HES" 4500 series electric strike, as well as any hidden wiring required to 
support misc. Security items. (refer to electrical) 

.1 .Provide sufficient number of concealed wires to accommodate electric function 
of specified hardware 

.2 Exit devices shall have a five year limited warranty 

.12 Above hardware is standard NRC requirements unless specified or listed on drawings to 
be otherwise.  

2.3 FASTENINGS 

.1 Use only fasteners provided by manufacturer. Failure to comply may void warranties and 
applicable licensed labels. 
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.2 Supply screws, bolts, expansion shields and other fastening devices required for 
satisfactory installation and operation of hardware. 

.3 Exposed fastening devices to match finish of hardware. 

.4 Where pull is scheduled on one side of door and push plate on other side, supply fastening 
devices, and install so pull can be secured through door from reverse side. Install push 
plate to cover fasteners. 

.5 Use fasteners compatible with material through which they pass. 

2.4 KEYING 

.1 Doors and cabinet locks to be keyed as directed by Departmental Representative. Prepare 
detailed keying schedule in conjunction with Departmental Representative and Consultant. 

.2 Provide keys in duplicate for every lock in this Contract. 

.3 Stamp keying code numbers on keys and cylinders. 

Part 3 Execution 

3.1 MANUFACTURER'S INSTRUCTIONS 

.1 Compliance: comply with manufacturer's written data, including product technical 
bulletins, product catalogue installation instructions, product carton installation 
instructions, and data sheets. 

.2 Furnish metal door and frame manufacturers with complete instructions and templates for 
preparation of their work to receive hardware. 

.3 Furnish manufacturers' instructions for proper installation of each hardware component. 

3.2 INSTALLATION 

.1 Install hardware to standard hardware location dimensions in accordance with Canadian 
Metric Guide for Steel Doors and Frames (Modular Construction) prepared by Canadian 
Steel Door and Frame Manufacturers' Association. 

.2 Where door stop contacts door pulls, mount stop to strike bottom of pull. 

.3 Use only manufacturer's supplied fasteners. Failure to comply may void manufacturer's 
warranties and applicable licensed labels.  Use of "quick" type fasteners, unless 
specifically supplied by manufacturer, is unacceptable. 

.4 Do not install surface mounted hardware, including sound-stripping and surface smoke 
seals until final coat of paint has been applied to door and frame and is completely dry. 

3.3 ADJUSTING 

.1 Adjust door hardware, operators, closures and controls for optimum, smooth operating 
condition, safety and for weather tight closure. 
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.2 Lubricate hardware, operating equipment and other moving parts. 

.3 Adjust door hardware to provide tight fit at contact points with frames. 

3.4 CLEANING 

.1 Perform cleaning after installation to remove construction and accumulated environmental 
dirt. 

.2 Clean hardware with damp rag and approved non-abrasive cleaner, and polish hardware in 
accordance with manufacture's instructions. 

.3 Remove protective material from hardware items where present. 

.4 Upon completion of installation, remove surplus materials, rubbish, tools and equipment 
barriers. 

3.5 DEMONSTRATION 

.1 Maintenance Staff Briefing: 

.1 Brief maintenance staff regarding: 
.1 Proper care, cleaning, and general maintenance of projects complete 

hardware. 
.2 Description, use, handling, and storage of keys. 
.3 Use, application and storage of wrenches for door closers, locksets. 

.2 Demonstrate operation, operating components, adjustment features, and lubrication 
requirements. 

END OF SECTION 



NRC Glazing 08 80 50 
Project No.  Page 1 of 4 
M55-5130  2/15/2016 
 

Part 1 General 

1.1 RELATED SECTIONS 

.1 Glass and glazing of: 

.1 Section 08 14 16 Flush Wood Doors. 

.2 Other glazing as indicated. 

1.2 REFERENCES 

.1 Canadian General Standards Board (CGSB). 

.1 CAN/CGSB-12.1-M90, Tempered or Laminated Safety Glass. 

.2 CAN/CGSB-12.3-M91, Flat, Clear Float Glass. 

.2 Flat Glass Manufacturers Association (FGMA). 

.1 FGMA Glazing Manual - 1997. 

1.3 SUBMITTALS 

.1 Product Data: 

.1 Submit manufacturer's printed product literature, specifications and data sheet in 
accordance with submittal procedures of Section 00 10 00. 

.2 Submit two copies of WHMIS MSDS- Material Safety Data Sheets in accordance 
with submittal procedures of Section 00 10 00. Indicate VOC's: 
.1 For glazing materials during application. 

.2 Shop Drawings: 

.1 Submit shop drawings in accordance with submittal procedures of Section 00 10 
00. 

.3 Samples: 

.1 Submit samples in accordance with submittal procedures of Section 00 10 00. 

.2 Submit duplicate 300 mm square size samples of all glass materials and 300 mm 
long samples of glazing materials. 

.4 Manufacturer's Instructions: 

.1 Submit manufacturer's installation instructions. 

1.4 SITE CONDITIONS 

.1 Environmental Requirements: 

.1 Install glazing when ambient temperature is 10 degrees C minimum. Maintain 
ventilated environment for 24 hours after application. 

.2 Maintain minimum ambient temperature before, during and 24 hours after 
installation of glazing compounds. 
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Part 2 Products 

2.1 PRIMARY GLASS MATERIALS 

.1 Wired glass: to CAN/CGSB-12.11-M90, polished wire mesh style Georgian, 6mm thick. 

.2 Clear safety glass to CAN/CGSB-12.1, Type 1 tempered, Class A, thickness 6 mm. 

.3 Clear float glass, to CAN/CGSB-12.3, thickness 6 mm. 

2.2 HEAT TREATED GLASS 

.1 Fully tempered safety glass (Type FT): 

.1 Conforming to CAN/CGSB-12.1, transparent], 6 mm thick. 
.1 Type 2-tempered. 
.2 Class B-float. 
.3 Category II. 

2.3 ACCESSORIES - INTERIOR GLAZING 

.1 Glazing tape: 

.1 Preformed butyl compound 10-15 Shore A durometer hardness to ASTM D2240; 
coiled on release paper; 3 mm thick x 13 mm wide, black colour. 

.2 Closed cell polyvinyl chloride foam, coiled on release paper over adhesive on two 
sides, maximum water absorption by volume 2%, designed for compression of 
25%, size to suit application. 

.2 Setting blocks for single glazing: neoprene or EPDM, Shore "A" durometer hardness 80-
90, maximum compression set in accordance with ASTM D2240, minimum 100 mm long 
x width of glazing rabbet minus 1.5 mm, thickness to suit glazing method, glass light 
weight and area. 

.3 Edge blocks: neoprene, Shore "A" durometer hardness 60-70, maximum compression set 
in accordance with ASTM D395-C864, 2 inches long x thickness and width to suit glass 
thickness and application. 

.4 Lateral spacer shims: Neoprene or EPDM, 50-60 Shore A durometer hardness to ASTM 
D2240, 75 mm long x one half height of glazing stop x thickness to suit application. Self 
adhesive on one face. 

.5 Glazing clips: manufacturer's standard type. 

Part 3 Execution 

3.1 MANUFACTURER'S INSTRUCTIONS 

.1 Compliance: Comply with manufacturer's written data, including product technical 
bulletins, product catalogue installation instructions, product carton installation 
instructions, and data sheets. 
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3.2 EXAMINATION 

.1 Verify that openings for glazing are correctly sized and within tolerance. 

.2 Verify that surfaces of glazing channels or recesses are clean, free of obstructions, and 
ready to receive glazing. 

3.3 PREPARATION 

.1 Clean contact surfaces with solvent and wipe dry. 

.2 Seal porous glazing channels or recesses with substrate compatible primer or sealer. 

.3 Prime surfaces scheduled to receive sealant. 

3.4 INSTALLATION: INTERIOR - DRY METHOD (TAPE AND TAPE) 

.1 Perform work in accordance with FGMA Glazing Manual  for glazing installation 
methods. 

.1 Use butyl tape for glazing steel doors and frames  

.2 Use PVC or neoprene foam self-adhesive tape for wood doors and wood 
casework. 

.2 Cut glazing tape to length and set against permanent stops, projecting 1.6 mm above sight 
line. 

.3 Place setting blocks at 1/4 or 1/3 points to suit materials and application, with edge block 
maximum 150 mm from corners. 

.4 Rest glazing on setting blocks and push against tape for full contact at perimeter of light or 
unit. 

.5 Place glazing tape on free perimeter of glazing in same manner described. 

.6 Install removable stop without displacement of tape. Exert pressure on tape for full 
continuous contact. 

.7 Knife trim protruding tape. 

3.5 CLEANING 

.1 Perform cleaning after installation to remove construction and accumulated environmental 
dirt. 

.2 Remove traces of primer, caulking. 

.3 Remove glazing materials from finish surfaces. 

.4 Remove labels after work is complete. 

.5 Clean glass and mirrors using approved non-abrasive cleaner in accordance with 
manufacture's instructions. 
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.6 Upon completion of installation, remove surplus materials, rubbish, tools and equipment 
barriers. 

3.6 PROTECTION OF FINISHED WORK 

.1 After installation, mark light with an "X" by using removable plastic tape or paste. 

END OF SECTION 
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Part 1 General 

1.1 RELATED SECTIONS 

.1 Section 08 80 50 Glazing: Glass surface to receive film application. 

1.2 REFERENCES 

.1 American Society for Testing and Materials (ASTM) 

.1 ASTM E84-15a Standard Test Method for Surface Burning Characteristics of 
Building Materials  

.2 International Window Film Association (IWFA) 

.1 IWFA Visual Quality Standard for Applied Window Film 1999. 

.3 National Fire Protection Association 

.1 NFPA 101-2015 Life Safety Code 

1.3 SUBMITTALS 

.1 Submittals in accordance with submittal procedures of Section 00 10 00. 

.2 Product Data: submit WHMIS MSDS - Material Data Sheets in accordance with submittal 
procedures of Section 00 10 00. 

.3 Submit shop drawings and product data  in accordance with submittal procedures of 
Section 00 10 00. 

.4 Submit samples in accordance with submittal procedures of Section 00 10 00. 

.1 Submit one 500 x 500 x mm sample of film installed on 6 mm thick clear plate 
glass. 

.5 Submit test reports in accordance with submittal procedures of Section 00 10 00. 

.1 Submit test reports from approved independent testing laboratory, certifying film's 
compliance with specified requirements. 

.6 Submit closeout submittals in accordance with closeout procedures of Section 00 10 00. 

.1 Provide operation and maintenance data for window film. 

.2 Follow manufacturers written instructions for care and maintenance of decorative 
film. 

.3 Use only cleaning solution recommended by manufacturer for regularly scheduled 
cleaning of decorative film. 

1.4 MOCK-UP 

.1 Construct mock-up in accordance with submittal procedures of Section 00 10 00. 
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.2 Construct mock-up of one of each typical installation. Mock-up may be part of finished 
work. 

.3 Allow 24 h for inspection of mock-up by Consultant before proceeding with 
waterproofing work. 

1.5 QUALITY ASSURANCE 

.1 Film applicator: applied by applicator trained and approved by manufacturer for 
application of its products. 

.2 Applicators: minimum 5 years proven experience. 

1.6 DELIVERY, STORAGE AND HANDLING 

.1 Deliver materials in original sealed packaging with manufacturer’s labels legible and seals 
intact. 

.2 Store materials elevated from contact with the ground, and protected from moisture and 
direct sunlight. Store materials in accordance with manufacturers written instructions. 

.3 Provide and maintain dry, off-ground weatherproof storage. 

.4 Store rolls of film flat on cross supports. Do not stand rolls of film on end. 

.5 Remove from storage, in quantities required for same day use. 

1.7 ENVIRONMENTAL AND SAFETY REQUIREMENTS 

.1 Comply with requirements of Workplace hazardous Materials Information System 
(WHMIS) regarding use, handling, storage, and disposal of hazardous materials; and 
regarding labelling and provision of material safety data sheets acceptable to Labour 
Canada. 

.2 Conform to manufacturer’s recommended temperatures, relative humidity, and substrate 
moisture content for application and curing of sealants including special conditions 
governing use. 

.3 Do not apply film until all dust generating operations are completed and the area has been 
cleaned. 

1.8 WARRANTY 

.1 For Work of this Section, the 12 months warranty period prescribed in subsection GC 32.1 
of General Conditions "C" is extended to 10 years. 

.2 Ensure warranty includes items as follows: 

.1 Maintaining adhesion properties without blistering, bubbling or delaminating 
from glass surface. 
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.2 Maintaining appearance without discolouration. 

.3 Removing, replace and reapply defective materials. 

.4 In event of product failure under warranty terms, remove and re-apply film 
without glass replacement at no cost to NRC. 

Part 2 Products 

2.1 PRODUCTS 

.1 Decorative Graphic Window Film: Polyester film, pressure sensitive with visible light 
transmittance and reflectance of 50% and 20% respectively when measured on 6 mm thick 
clear glass. Pattern: horizontal bars 60 mm long by 3 mm wide, spaced 1.5 mm vertically 
and 3 mm horizontally. Fire performance Type A as defined in NFPA 101 when tested to 
ASTM E84. 

.1 Acceptable product and manufacturer: Fasara Paracell as manufactured by the 3M 
Company. 

2.2 SHOP FABRICATION 

.1 Apply and attach film to glass in accordance with manufacturer's written instructions. 

.2 Use only water and film slip solution on glass to facilitate positioning of film. 

.3 Clean glass before beginning installation using neutral cleaning solution. 

.4 Ensure no deleterious material adheres to glass by scraping surface of glass using 
industrial razors. 

.5 Ensure dust, grease, and chemical residue are removed from surface of glass before 
installation of film. 

.6 Lay out film on glass to ensure film edges will captured behind window stops. 

.7 Cut film edges straight and square to within 3 mm of edge of panel.. 

.8 Splicing: 

.1 Splice film only when glass is greater in width than film. 

.2 Splice film only after receipt of written approval from Consultant. 

.3 Use butt factory edges only. 

.9 Install decorative film to glass panels ensuring no blisters, bubbles, scratches, edge defects 
or distortions. 

.10 Ensure removal of excess water from between film and glass. 

.11 Examine film applied to glass under natural daylight and identify cracks, blisters, bubbles, 
discolouration, edge defects or other anomalies that may cause film to delaminate, or cause 
vision transparency or distortion problems. 
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.12 Deliver glass panels complete with decorative film installed and labels intact and legible to 
site in accordance with manufacturer’s recommendations for handling, transportation and 
storage. 

Part 3 Execution 

3.1 INSTALLATION 

.1 Install glass panels with applied film in glazing frames as indicated and in accordance with 
manufacturer’s instructions and requirements of Section 08 80 50. 

.2 Installed glass and film shall have orientation of film level and properly aligned with 
surrounding frame. 

3.2 INSTALLER'S INSPECTION 

.1 Perform visual Inspection at time of installation in accordance with IWFA - Visual Quality 
Standard for Applied Window Film. 

.2 Return to work place after 30 days but no longer than 40 days for final cleaning and 
inspection of installed film. 

.3 Remove and replace glass panel or film that continues to show blisters, bubbles, tears, 
scratches, edge defects or vision distortion in film when viewed under natural daylight 
from 2.0 m after 30 day period. 

.1 Replace film that exhibits defects with newly installed film 

.2 Re-inspect as specified. 

3.3 FINAL CLEANING 

.1 Wash both sides of each glass panel and film using cleaning solution recommended by 
film manufacturer. 

END OF SECTION 
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Part 1 General 

1.1 RELATED SECTIONS 

.1 Section 09 29 00 Gypsum Board: Cladding for metal framed partitions. 

1.2 REFERENCES 

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

.1 ASTM A653M-09a Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-
Coated (Galvannealed) by the Hot-Dip Process. 

.2 ASTM A924M-09a General Requirements for Steel Sheet, Metallic-Coated by the 
Hot Dip Process 

.3 ASTM C645-09, Specification for Nonstructural Steel Framing Members. 

.4 ASTM C754-09a, Specification for Installation of Steel Framing Members to 
Receive Screw-Attached Gypsum Panel Products. 

.5 ASTM C919-08 Standard Practice for Use of Sealants in Acoustical Applications. 

1.3 SUBMITTALS 

.1 Provide submittals in accordance with requirements of Section 00 10 00. 

.2 Provide product information for each type of product indicated in this specification. 

1.4 REQUIREMENTS OF REGULATORY AGENCIES 

.1 Wherever a fire resistance classification is shown involving products specified in this 
section, provide assemblies that have been tested by an accredited testing agency in 
accordance with ULC S101and that have achieved the required rating. 

.2 Submit the assembly listing for each required assembly, as issued by the testing agency, 
specifying the materials, accessories and application procedures required for the tested 
assembly, in accordance with the submittal requirements of Division 1. 

.3 Assembly listings indicated in the Contract Documents indicate the minimum level of 
acceptance with respect to fire-resistance requirements only. 

1.5 DELIVERY STORAGE AND HANDLING 

.1 Do not store materials outside, or on site for more than 72 hours, or remove from 
wrappings until ready for use. 

.2 Protect materials from moisture. 

.3 Pack, ship and handle materials to prevent stress and damage. 
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Part 2 Products 

2.1 MATERIALS 

.1 Non-load bearing channel stud framing: to ASTM C645, stud size as indicated, roll 
formed from hot dipped galvanized steel sheet, for screw attachment of gypsum board. 
Knock-out service holes at 460 mm centres. Provide studs in maximum practical length 
and in thickness to suit wall finish as follows: 

.1 Standard board: 0.46 mm base steel thickness. 

.2 Provide framing with corrosion protection to ASTM A653M as follows: 

.1 All interior areas: Z180 

.3 Floor and ceiling tracks: to ASTM C645, in widths to suit stud sizes, 32 mm flange height 
except where specified otherwise, in thickness and corrosion protection to match studs. 

.1 Provide standard steel ceiling track for partitions terminating at suspended or 
framed ceiling. 

.2 Provide 50 mm ceiling track for partitions terminating at underside of structure. 

.3 Slotted-hole top track runners are not acceptable. 

.4 Where studs are specified to be secured to top track, provide cushion type clip 
joints. Assembly must allow 20 mm deflection in structure above partition without 
damage or deformation to assembly. 

.5 Curved top and bottom tracks: proprietary segmented flexible track system, in 
thickness, width, and galvanizing to match framing. 

.4 Metal channel stiffener: 19 mm x 38 mm size, 1.4 mm thick cold rolled steel, with 
corrosion protection to match studs. Include steel angle clips for attachment to framing. 

.5 Acoustical sealant: single component, non-skinning, non-hardening synthetic rubber 
sealant. 

.6 Furring: 

.1 Drywall furring channel: Cold-formed galvanized steel hat-shaped channels, 22 
mm x 70 mm. 
.1 Thickness: 0.46 mm where continuously supported, 0.89 mm where 

applied across wall framing or ceiling furring. 
.2 Resilient furring channel: Roll formed galvanized steel channels, 0.46 mm thick. 
.3 Furring brackets: serrated arm type, adjustable, fabricated from galvanized steel 

sheet, 0.85 mm thick, designed for screw attachment to steel studs and steel rigid 
furring channels. 

.4 Tie wire: 1.2 mm galvanized soft annealed steel wire. 

.7 Sheet metal backing for lightweight, wall-hung and ceiling-hung items such as handrails, 
wall guards, cabinets, washroom accessories, cubicle and IV track:  1.22mm thick steel 
sheet, galvanized to match studs. 

.8 Fasteners for metal framing: No. 8 x 14 mm wafer head framing screw, corrosion resistant. 

.9 Partition attachment clips: Provide partition attachment clips recommended by ceiling 
suspension manufacturer in accordance with Section 09 51 00. 
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2.2 FIRE-RATED ASSEMBLIES 

.1 For fire-rated assemblies, provide framing and furring materials, including accessories and 
fasteners in accordance with the requirements of the rated system and accepted submittals. 

Part 3 Execution 

3.1 ERECTION 

.1 Install metal stud framing and components in accordance with ASTM C754, unless 
otherwise shown or specified. 

.2 Erect metal studding to tolerance of 1:1000. 

.3 Extend partitions to underside of structure ceiling height except where noted or indicated 
otherwise on drawings. 

.4 If sprayed on fireproofing has been installed, remove only as much as necessary to 
complete installation. Protect fireproofing that remains from damage. 

.5 Align partition tracks at floor and ceiling and secure at maximum 600 mm on centre 
maximum. 

.6 Secure studs to top and bottom runners at door and borrowed light frames, intersections 
and corners, both sides of expansion and control joints. 

.7 Provide full-length studs between runner tracks wherever possible. If necessary, splice 
studs in accordance with ASTM C754. 

.8 Place studs vertically at spacing indicated and not more than 50 mm from abutting 
partitions, and at each side of openings and corners. Position studs in tracks at floor and 
ceiling. Cross brace steel studs as required to provide rigid installation to manufacturer's 
instructions. 

.9 Install steel studs so flanges point in the same direction and leading edge or end of each 
gypsum board panel can be attached to open (unsupported) edges of stud flange first. 

.10 Co-ordinate simultaneous erection of studs with installation of service lines. When 
erecting studs ensure web openings are aligned. 

.11 Co-ordinate erection of studs with anchorage for work specified in other Sections. Provide 
sheet steel backing as indicated and as necessary to support other work. 

.12 Provide 40 mm stud or furring channel secured between studs for attachment of fixtures 
behind lavatory basins, toilet and bathroom accessories, and other fixtures including grab 
bars and towel rails, attached to steel stud partitions. 

.13 Install steel studs or furring channel between studs for attaching electrical and other boxes. 

.14 Install continuous insulating strips to isolate studs from uninsulated surfaces, window or 
curtain wall framing. 
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.15 Where partitions incorporate acoustical insulation, provide continuous insulating foam 
strip between ceiling and top track of partition, and under bottom track, full width of track. 

.16 Fill voids between top runner and structure and other voids and penetrations through fire 
rated partitions with mineral fibre firestopping and/or firestopping sealant in accordance 
with Section 07 84 00, or with acoustical materials and seals at acoustical partitions. 

.17 Brace chase walls and furred walls in accordance with framing manufacturer’s 
recommendations. 

3.2 FRAMING FOR FIRE RATED PARTITIONS 

.1 Construct new fire rated assemblies in strict accordance with the requirements of the 
specified listing. Where requirements conflict, most stringent shall apply. 

.2 Repair and remodel existing fire rated assemblies where indicated to provide indicated 
level of protection. 

3.3 CONTROL AND EXPANSION JOINTS 

.1 Do not extend partition framing across building expansion joints. 

.1 At expansion joints, erect two studs parallel at spacing to match building 
expansion joint  

.2 Provide additional framing as necessary to support pre-fabricated expansion joint 
cover. 

.2 Locate control joints as follows: 

.1 where indicated; 

.2 at changes in substrate construction; 

.3 at approximate 5 m spacing on any uninterrupted partition or furring run over 10 
m. 

.4 at each floor level in multi-storey side-walls. 

.3 At control joints in non-fire resistance rated partitions, erect two studs back to back to 
support edges of board and control joint flanges. 

.4 At control joints in fire resistance rated partitions, erect two studs parallel, 100 mm apart 
to accommodate gypsum blocking.  

3.4 PERIMETER ISOLATION 

.1 Except where partitions are attached to underside of structure, maintain clearance under 
beams and structural slabs to avoid transmission of structural loads to studs.  

.2 Where top of partition framing is attached to underside of structure, prevent axial loading. 

.1 Use 50 mm leg ceiling tracks. 

.2 Cut studs 20 mm shorter than partition height. 

.3 Do not fasten studs to top track. 

.4 Provide continuous bridging or cold rolled channels with clip angles located 300 
mm below top of studs for bracing. 
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.3 Where partitions abut structural elements such as columns, shear walls and at exterior 
walls, attach first stud to wall or column to position partition, with next stud no further 
than 150 mm from wall or column. 

.4 At acoustical partitions provide double acoustical gasket between structure and top track 
and between first stud and structure. 

3.5 FRAMING FOR OPENINGS 

.1 Co-ordinate erection of studs with installation of door and borrowed light frames specified 
in other Sections. 

.2 Except where greater stud thickness is required, provide framing for door openings as 
indicated and as follows. 

.1 Single hollow core door up to 810 mm wide:  
.1 Single 0.46 mm stud and one additional stud no more than 150 mm from 

jamb studs. 
.2 Single solid core doors up to 810 mm wide and hollow-core doors between 810 

mm and 1220 mm wide:  
.1 Double 0.75 mm stud and one additional stud no more than 150 mm from 

jamb studs. 
.3 Solid core doors between 810 and up to 1 220 mm wide:  

.1 Double 0.75 mm stud and one additional stud no more than 150 mm from 
jamb studs. 

.4 Doors over 1 220 mm wide, all double doors, and packaged door and frame 
assemblies specified:  
.1 Double 0.75 mm studs at each jamb and one additional 0.75 mm stud no 

more than 150 mm from jamb studs, with mid-height blocking to jamb 
studs, and double 0.75 mm header. 

.5 Join double studs with column clips or other approved means of fastening placed 
alongside frame anchor clips, or by nesting. 

.6 At all door openings provide 19 mm wide cold rolled channel in framing above 
header extending out to third stud both sides, and fastened to studs. 

.7 Provide all framing for openings in fire-rated partitions as 0.75 mm studs. 

.3 Provide framing for borrowed lights and screens as follows: 

.1 Install single double stud extending from floor to ceiling track at each side of 
openings wider than stud centres specified. 

.4 Erect track at head of door/window openings and sills of sidelight/window openings to 
accommodate intermediate studs. Secure track to studs at each end, in accordance with 
manufacturer's instructions. Install intermediate studs above and below openings in same 
manner and spacing as wall studs. 

.5 At all welded frames with fixed anchor clips, secure stud to jamb anchor clips with not 
less than two self-tapping screws per clip. 

.6 Frame openings and around built-in equipment, cabinets, access panels, on four sides. 
Extend framing into reveals. Check clearances with equipment suppliers. 
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3.6 FRAMING CURVED PARTITIONS 

.1 Use proprietary flexible top and bottom track for curved partitions. Construct framing for 
curved partitions in accordance with manufacturer’s recommendations. 

.2 Install studs at reduced spacing as necessary to provide uniform support for wallboard. 

3.7 FRAMING FOR INFILL 

.1 Install metal framing and furring at wall and partition infill areas to provide smooth, flush 
and flat transition between existing surfaces and new materials. 

.2 Coordinate with gypsum wallboard installation. 

3.8 CEILING BULKHEADS 

.1 Bulkhead framing type: 

.1 Depth 600 mm or less: unbraced construction. 

.2 Over 600 mm: braced construction. 

3.9 CLEANING 

.1 Upon completion of installation, remove surplus materials, rubbish, tools and equipment 
barriers. 

END OF SECTION 
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Part 1 General 

1.1 RELATED SECTIONS 

.1 Section 07 84 00 Fire Stopping: Fire stopping in gypsum board assemblies. 

.2 Section 07 95 13 Expansion Joint Assemblies: Coordination with wall expansion joints. 

.3 Section 08 11 14 Metal Doors and Frames: Setting pressed steel frames. 

.4 Section 09 22 16 Non-Structural Metal Framing: Metal framing and furring for gypsum 
board assemblies. 

.5 Section 09 91 00 Painting. 

.6 Section 09 65 13 Resilient Base and Accessories: Resilient base to be installed over 
repaired plaster wall. 

.7 Division 22 Plumbing: Supply of access doors for access to pipe fittings. 

.8 Division 23 Heating, Ventilating and Air Conditioning (HVAC): Supply of access doors 
for access to ductwork and controls. 

1.2 REFERENCES 

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

.1 ASTM C475-02 (2007), Specification for Joint Compound and Joint Tape for 
Finishing Gypsum Board. 

.2 ASTM C840-08, Specification for Application and Finishing of Gypsum Board. 

.3 ASTM C919-12 Standard Practice for Use of Sealants in Acoustical Applications. 

.4 ASTM C1002-07, Specification for Steel Self-Piercing Tapping Screws for the 
Application of Gypsum Panel Products or Metal Plaster Bases to Wood Studs or 
Steel Studs. 

.5 ASTM C1047-09, Specification for Accessories for Gypsum Wallboard and 
Gypsum Veneer Base. 

.6 ASTM C1396/C1396M-09a, Specification for Gypsum Board. 

.7 ASTM C1597M-04(2009)e1 Specification for Gypsum Wallboard (Hard Metric 
Sizes) 

.2 Underwriters' Laboratories of Canada (ULC) 

.1 CAN/ULC-S101-07 Standard Methods of Fire Endurance Tests of Building 
Construction Materials 

.2 CAN/ULC-S102-03, Surface Burning Characteristics of Building Materials and 
Assemblies. 

.3 Gypsum Association GA-214 Recommended Levels of Gypsum Board Finish. 
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1.3 PRODUCT INFORMATION 

.1 Submit manufacturer’s product literature describing specified products, including their 
technical and physical properties. 

.1 Include manufacturer’s certificate of mix formulation compliance, including 
certification that products contain no more than 0.5% asbestos. 

.2 Include WHMIS and Material Safety Data Sheets. 

.3 Include product data and listing sheets for fire-rated assemblies 

1.4 REQUIREMENTS OF REGULATORY AGENCIES 

.1 Wherever a fire resistance classification is shown involving products specified in this 
section, provide assemblies that have been tested by an accredited testing agency in 
accordance with ULC S101and that have achieved the required rating. 

.2 Submit the assembly listing for each required assembly, as issued by the testing agency, 
specifying the materials, accessories and application procedures required for the tested 
assembly, in accordance with the submittal requirements of Division 1. 

.3 Assembly listings indicated in the Contract Documents indicate the minimum level of 
acceptance with respect to fire-resistance requirements only. 

1.5 DELIVERY, STORAGE AND HANDLING 

.1 Deliver materials in original packages, containers or bundles bearing manufacturer’s brand 
name and identification. 

.2 Store materials inside, level, under cover. Keep dry. Protect from weather, other elements 
and damage from construction operations and other causes. 

.3 Handle gypsum boards to prevent damage to edges, ends or surfaces. Protect metal 
accessories and trim from being bent or damaged. 

Part 2 Products 

2.1 GYPSUM MATERIALS 

.1 Standard gypsum board: to ASTM C1396/C1396M or ASTM C1597M, regular and fire 
rated (Type X), thickness as indicated, 1200 mm wide x maximum practical length, ends 
square cut, tapered edges. 

2.2 FIRE-RATED ASSEMBLIES 

.1 For fire-rated assemblies, provide materials, including accessories and fasteners in 
accordance with the requirements of the rated system and accepted submittals. 

2.3 FRAMING, FURRING AND FASTENING 

.1 Metal studs, runners and furring: in accordance with Section 09 22 16. 

.2 Metal hangers, tie wires, inserts, anchors: in accordance with Section 09 22 16. 
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.3 Drywall furring channels: 0.55 mm core thickness galvanized steel channels for screw 
attachment of gypsum board. 

.4 Resilient drywall furring: 0.55 mm base steel thickness galvanized steel for resilient 
attachment of gypsum board. 

.5 Steel drill screws: to ASTM C1002. 

.6 Laminating compound: setting type compound as recommended by board manufacturer, 
asbestos-free. 

.1 Acceptable product: Durabond by Canadian Gypsum Company, or accepted 
equal. 

2.4 TRIM AND ACCESSORIES 

.1 Corner beads: to ASTM C 1047, fill type, 0.5 mm base thickness commercial grade sheet 
steel with Z275 zinc finish to ASTM A525, perforated flanges; one piece length per 
location. 

.2 Casing beads: “LC” beads to ASTM C 1047, fill type, 0.5 mm base thickness commercial 
grade sheet steel with Z275 zinc finish to ASTM A525-86, perforated flanges; one piece 
length per location. 

.3 Casing beads: ‘L’ and ‘J’ beads, to ASTM C 1047, fill type, 0.5 mm base thickness 
commercial grade sheet steel with Z275 zinc finish to ASTM A525-86, perforated flanges; 
one piece length per location. 

.4 Stop Trim: J-stop for reveal type edge protection. 

.5 Control joints, non-fire resistance rated: roll-formed zinc strip, with 6.4 mm slot, 
removable plastic tape. 

.1 Acceptable material: Control Joint #093 by Canadian Gypsum Company. 

2.5 ACOUSTICAL AND THERMAL MATERIALS 

.1 Acoustic sealant: single component, moisture cure, non-skinning, non-hardening, non-sag 
synthetic rubber sealant. 

.2 Acoustic insulation batts for standard frequency range: Glass fiber or mineral wool batts, 
size to fit stud spacing, thickness as indicated. 

.1 Acceptable products and manufacturers: 
.1 AFB as manufactured by Roxul Inc.; 
.2 EcoTouch QuietZone FiberGlas Acoustical Insulation by Owens Corning. 
.3 CertaPro Acoustatherm Batts by Certainteed Insulation Canada Inc. 

.3 Insulating strip: rubberized, moisture resistant, closed cell neoprene strip, 0.5 inch wide by 
0.125 or 0.25 inch thick to suit application, with self sticking permanent adhesive on one 
face, lengths as required. 

.4 Polyethylene: to CAN/CGSB-51.33-M80, Type 2. 
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2.6 JOINT COMPOUND AND TAPE 

.1 Joint compound for standard board: to ASTM C 475, all purpose finishing compound, 
asbestos-free. 

.2 Joint tape for standard and abuse resistant board: paper reinforcing tape to ASTM C 475. 

2.7 REPAIR PRODUCTS 

.1 Repair compound: setting type compound, water mixed, sandable. 

.2 Drywall repair clips: proprietary purpose made metal clips for repairing holes larger than 
2” square. 

.3 Joint tape for gypsum board repairs: self-adhesive, alkali resistant glass mesh tape, regular 
strength. 

2.8 FINISH 

.1 Skim coat: to ASTM C 475, all purpose finishing compound, asbestos-free, as 
recommended by board manufacturer. 

.2 Combination primer and surface coating: Dual-purpose vinyl acrylic latex-based flat 
primer and GA Level 5 finish coating. 

.1 Acceptable products and manufacturers: 
.1 Tuff-Hide Primer-Surfacer as manufactured by CGC Inc. 
.2 Pro-Roc Level V Wall and Ceiling Primer/Surfacer as manufactured by 

CertainTeed Inc. 

Part 3 Execution 

3.1 GENERAL 

.1 Do application and finishing of gypsum board in accordance with ASTM C840 and 
manufacturer’s instructions, except where specified otherwise. In case of conflict or 
overlap, the more stringent requirement shall apply. 

.2 Do not apply gypsum board until framing, furring bucks, anchors, blocking, sound 
attenuation, electrical and mechanical work are reviewed and accepted. 

.3 Provide finish in accordance with GA-214 finish level 4 except where specified otherwise. 

3.2 WALL AND SOFFIT FURRING 

.1 Install wall and soffit furring for gypsum board wall finishes in accordance with ASTM 
C840, except where specified otherwise. 

.2 Install furring as necessary to provide new work supported flush with existing gypsum 
wallboard surfaces. 

.3 Furr openings and around built-in equipment, cabinets, access panels, on four sides. 
Extend furring into reveals. Check clearances with equipment suppliers. 
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3.3 BOARD APPLICATION 

.1 Apply single layer gypsum board to furring or framing using screw fasteners in accordance 
with ASTM C840. Space fasteners in accordance with board manufacturer’s 
recommendations. Maximum spacing of screws 300 mm on centre. 

.1 Apply gypsum board on ceilings prior to application of walls. 

.2 Apply gypsum board vertically or horizontally, providing sheet lengths that will 
minimize end joints. 

.2 Install gypsum board on walls vertically to avoid end-butt joints. Install boards 
horizontally with end joints staggered over studs, except where local codes or fire-rated 
assemblies require vertical application. 

.3 Install gypsum board with face side out. 

.4 Do not install damaged or damp boards.  

.5 Locate edge or end joints over supports. Stagger vertical joints over different studs on 
opposite sides of wall. 

.6 Install 150 mm continuous strip of 12.7 mm gypsum board along base of partitions where 
resilient furring installed. 

3.4 INSTALLATION - ACCESSORIES 

.1 Erect accessories straight, plumb or level, rigid and at proper plane. Use full length pieces 
where practical. Make joints tight, accurately aligned and rigidly secured. Mitre and fit 
corners accurately, free from rough edges. Secure at 150 mm on centre. 

.2 Install shadow mould at gypsum board/ceiling juncture as indicated. Minimize joints; use 
corner pieces and splicers. 

.3 Install cornice cap where gypsum board partitions do not extend to ceiling. 

.4 Install access doors to electrical and mechanical fixtures specified in respective sections. 

.1 Rigidly secure frames to furring or framing systems. 

.5 Finish face panel joints and internal angles with joint system consisting of joint 
compound, joint tape and taping compound installed according to manufacturer's 
directions and feathered out onto panel faces. 

3.5 ACCESS DOORS 

.1 Install access doors to electrical and mechanical fixtures specified in respective sections. 

.1 Rigidly secure frames to furring or framing systems. 

3.6 PERIMETER ISOLATION 

.1 Isolate finished surfaces from structure and dissimilar materials. 
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.2 Where board intersects exterior walls, columns, structure or dissimilar materials, provide 
J-trim to face layer, maintain 10 mm clearance and seal with paintable sealant or vinyl 
trim. 

.3 Install casing beads where gypsum board butts against surfaces having no trim concealing 
junction, at window frames, at changes in panel type, and where indicated. Seal joints with 
sealant in accordance with Section 07 92 10. 

.4 Install insulating strips continuously at edges of gypsum board and casing beads abutting 
metal window and exterior door frames, to provide thermal break. 

.5 Where partition extends to underside of structure, terminate gypsum board 10 mm below 
structure, secure gypsum board to studs 65 mm down from top. Provide J-trim at top edge 
and apply acoustical sealant. Provide firestopping sealant for fire-resistance rated 
partitions. 

.6 Where partition abuts exterior wall or column, do not fasten board to first stud secured to 
wall or column; fasten board to second steel stud. 

.7 Provide J-trim at board edges and apply paintable sealant. Provide firestopping sealant for 
fire-resistance rated partitions.  

3.7 CONTROL JOINT INSTALLATION 

.1 Construct control joints of preformed units set in gypsum board facing and supported 
independently on both sides of joint. 

.1 In fire-resistance rated assemblies, provide framing and gypsum board backup 
construction to ensure continuity of fire resistance. 

.2 Provide continuous polyethylene dust barrier behind and across control joints and at 
junction of floating ceilings and wallboard. 

.3 Install control joints straight and true, securely fastened. 

.4 Fill gaps with acoustical insulation and seal with acoustical sealant to maintain acoustic 
separation. 

.5 Construct expansion joints at building expansion and construction joints. Provide 
continuous dust barrier. 

.6 Seal control joints in accordance with section 07 92 10. 

3.8 ACOUSTICAL ASSEMBLIES 

.1 Install insulation to maintain continuity of acoustical protection to partitions where 
indicated. 

.2 Fit insulation closely around electrical boxes, pipes, ducts, frames and other objects in or 
passing through insulation. 

.3 Do not compress insulation to fit into spaces. 
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.4 Apply acoustical sealant to all partitions containing acoustical insulation in accordance 
with ASTM C919. 

.1 Apply minimum 12 mm diameter bead of acoustic sealant continuously around 
periphery of each face of partitioning to seal gypsum board/structure junction 
where partitions abut fixed building components. 

.2 Seal full perimeter of cut-outs around electrical boxes, ducts, pipes, and other 
penetrations, in partitions where perimeter sealed with acoustic sealant. 

.3 Apply at concealed locations only. 

3.9 HOLLOW METAL FRAMES 

.1 Insert gypsum wallboard into hollow metal frames to provide snug fit. 

.2 Prior to inserting gypsum wallboard, apply setting type spot grouting compound at jamb 
anchor clips to embed the wallboard solidly in frame. 

3.10 GYPSUM BOARD FINISH 

.1 Finish gypsum board walls and ceilings to following levels in accordance with Gypsum 
Association GA-214 Recommended Levels of Gypsum Board Finish: 

.1 Levels of finish: 
.1 Level 0: No taping, finishing or accessories required. 

.1 Location: Temporary construction in unfinished areas. 
.2 Level 1: Embed tape for joints and interior angles in joint compound. 

Surfaces to be free of excess joint compound; tool marks and ridges are 
acceptable. 
.1 Location: Plenum areas above ceilings, in attics, construction 

barriers in finished areas. 
.3 Level 2: Embed tape for joints and interior angles in setting type joint 

compound and apply one separate coat of joint compound over joints, 
angles, fastener heads and accessories; surfaces free of excess joint 
compound; tool marks and ridges are acceptable. 
.1 Location: Tile backer board to receive tile finish. 

.4 Level 3: Embed tape for joints and interior angles in joint compound and 
apply two separate coats of joint compound over joints, angles, fastener 
heads and accessories; surfaces smooth and free of tool marks and ridges. 
.1 Location: Surface areas to receive reinforced coating, other built 

up coating finish, or heavy grade wall coverings. 
.5 Level 4: Embed tape for joints and interior angles in joint compound and 

apply three separate coats of joint compound over joints, angles, fastener 
heads and accessories; surfaces smooth and free of tool marks and ridges. 
.1 Location: All other areas, except where Level 5 specified. 

.6 Level 5: Embed tape for joints and interior angles in joint compound and 
apply three separate coats of joint compound over joints, angles, fastener 
heads and accessories; apply a thin skim coat of joint compound or 
proprietary primer-surfacer finish to entire surface; surfaces smooth and 
free of board surface texture, tool marks and ridges. 
.1 Location: as indicated on finish schedule. 
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.2 Finish corner beads, control joints and trim as required with two coats of joint compound 
and one coat of taping compound, feathered out onto panel faces. 

.3 Fill screw head depressions with joint and taping compounds to bring flush with adjacent 
surface of gypsum board so as to be invisible after surface finish is completed. 

.4 Sand lightly to remove burred edges and other imperfections. Avoid sanding adjacent 
surface of board. 

.5 Completed installation to be smooth, level or plumb, free from waves and other defects 
and ready for surface finish. 

3.11 SKIM COATING 

.1 Apply combination primer and surface coating in accordance with manufacturer’s 
instructions to produce skim coated surface. 

.2 Mix joint compound slightly thinner than for joint taping. 

.3 Apply thin coat to entire surface using trowel or drywall broadknife to fill surface texture 
differences, variations or tool marks. 

.4 Allow skim coat to dry completely. 

.5 Remove ridges by light sanding or wiping with damp cloth. 

.6 Provide protection that ensures gypsum drywall work will remain without damage or 
deterioration at time of substantial completion. 

3.12 GYPSUM BOARD REPAIRS 

.1 At holes up to 50 mm in maximum dimension, apply minimum three strips of self-
adhesive glass mesh tape in criss-cross pattern to completely cover hole and extend 
minimum 50 mm beyond edge. Apply three coats of compound, feather out and finish 
surface to match adjacent gypsum board surface. 

.2 At holes over 50 mm in maximum dimension, install repair clips at maximum 125 mm 
spacing on unsupported edges, minimum one clip per side. Secure with screws. Cut 
gypsum board patch to fit and secure to clips with screws. Remove clip tabs apply self-
adhesive glass mesh tape, without overlaps. Apply three coats of compound, feather out 
and finish surface to match adjacent gypsum board surface. 

END OF SECTION 



NRC Acoustical Ceiling Assemblies 09 51 00 
Project No.  Page 1 of 7 
M55-5130  2/15/2016 
 

Part 1 General 

1.1 RELATED SECTIONS 

.1 Section 07 95 13 Expansion Joint Assemblies: Coordination of wall and ceiling expansion 
joints. 

.2 Section 09 22 16 Non-Structural Metal Framing: Framing for ceiling bulkheads 

.3 Section 09 29 00 Gypsum Board: Gypsum board finish for ceiling bulkheads. 

.4 Division 22 Plumbing: Plumbing work above ceilings. 

.5 Division 23 Heating, Ventilating and Air Conditioning: HVAC work above ceilings. 

.6 Division 26 Electrical: Electrical work above ceilings; trim for recessed light fixtures: 
sound masking system. 

.7 Division 27 Communications: Work above ceilings; trim for recessed fixtures. 

1.2 REFERENCES 

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

.1 ASTM C423-09a, Standard Test Method for Sound Absorption and Sound 
Absorption Coefficients by the Reverberation Room Method 

.2 ASTM C635-07, Specifications for the Manufacture, Performance and Testing of 
Metal Suspension Systems for Acoustical Tile and Lay-In Panel Ceilings. 

.3 ASTM C636-08, Practice for Installation of Metal Ceiling Suspension Systems 
for Acoustical Tile and Lay-In Panels. 

.4 ASTM E1264-08, Standard Classification for Acoustical Ceiling Products. 

.5 ASTM E1414-11ae1 Standard Test Method for Airborne Sound Attenuation 
Between Rooms Sharing a Common Ceiling Plenum. 

.6 ASTM E1477-98a(2008), Standard Test Method for Luminous Reflectance Factor 
of Acoustical Materials by Use of Integrating-Sphere Reflectometers. 

.2 Canadian General Standards Board (CGSB) 

.1 CAN/CGSB-92.1-M89, Sound Absorptive Prefabricated Acoustical Units. 

.3 Underwriter's Laboratories of Canada (ULC) 

.1 CAN/ULC-S102-2007, Surface Burning Characteristics of Building Materials and 
Assemblies. 

1.3 DESIGN REQUIREMENTS 

.1 Maximum deflection: 1/360th of span to ASTM C635 deflection test. 
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1.4 SEISMIC DESIGN CRITERIA 

.1 Provide seismic restraint for ceiling suspension systems in accordance with the 
requirements of the NBC, and in accordance with requirements of ASTM E580 and good 
engineering practice. 

.1 Include provisions for all fixtures incorporated into or suspended from ceiling 
suspension system. 

.2 Provide ceiling suspension systems capable of withstanding effects of earthquake motions 
determined in accordance with NBC for site specific conditions. 

.1 Provide connections and bracing as required to satisfy seismic criteria. 

1.5 SUBMITTALS 

.1 Provide all listed submittals in accordance with submittal procedures of Section 00 10 00. 

.2 Submit triplicate 150 mm x 150 mm samples of each type of acoustical units, except as 
follows. 

.1 Submit triplicate full size samples of acoustical unit type . 

.3 Submit one representative model of each type ceiling suspension system. 

.4 Submit manufacturer’s product literature describing specified products, including their 
technical and physical properties. 

.1 Include manufacturer’s certificate of mix formulation compliance, including 
certification that products contain no more than 0.5% asbestos. 

.2 Include WHMIS and Material Safety Data Sheets. 

1.6 QUALITY ASSURANCE 

.1 Mock-up: 

.1 Construct mock-ups in accordance with quality assurance requirements of Section 
00 10 00. 

.2 Construct ceiling suspension system mockup to show basic construction and 
assembly, treatment at walls, recessed fixtures, sound masking devices, splicing, 
interlocking, finishes, acoustical unit installation. 

.3 Submit mock-up of each combination of suspension system and acoustical ceiling 
panel, in two typical application areas such as offices, meeting rooms, corridors, 
special areas. 
.1 Construct mock-up 10 m2 minimum of each type acoustical panel ceiling 

including one inside corner and one outside corner where applicable. 
.2 Construct mock-ups where directed. 

.4 Allow 48 hours for inspection of mock-up by Departmental Representative before 
proceeding with ceiling work. 

.5 When accepted, mock-up will demonstrate minimum standard for this work. 
Mock-up may remain as part of the finished work. 

1.7 DELIVERY, STORAGE AND HANDLING 

.1 Deliver materials in original unopened packaging with labels intact. 
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.2 Label cartons and packages indicating contents and locations for which each item is 
intended. 

.3 Do not deliver panels to job site until shortly before installation. 

.4 Protect on site stored or installed absorptive material from moisture and all other forms of 
damage. 

.5 Remove damaged or deteriorated materials from the site. 

.6 Store extra materials required for maintenance, where directed by Owner’s representative 
Departmental Representative. 

1.8 ENVIRONMENTAL REQUIREMENTS 

.1 Permit wet work to dry before beginning to install. 

.2 Maintain uniform minimum temperature of 15 degrees C and humidity of 20- 40% before 
and during installation. 

.3 Store materials in work area 48 hours prior to installation. 

1.9 EXTRA MATERIALS 

.1 Provide extra materials of acoustic units in accordance with closeout requirements of 
Section 00 10 00. 

.2 Provide acoustical units and suspension system components amounting to 2% of gross 
ceiling area for each pattern and type required for project. 

.3 Ensure extra materials are from same production run as installed materials. 

.4 Clearly identify each type of acoustic unit, including colour and texture. 

.5 Deliver to Departmental Representative, upon completion of the work of this section. 

1.10 SEQUENCING AND SCHEDULING  

.1 Do not install acoustical panels and tiles until work above ceiling has been inspected by 
Departmental Representative. 

.2 Do not commence installation until mechanical and electrical work above ceiling is 
complete. 

1.11 COORDINATION 

.1 Coordinate installation of suspended ceiling system with construction of ceiling 
bulkheads. 

.2 Coordinate installation of suspended ceiling system with mechanical, electrical and other 
work so that interference is prevented and items such as diffusers, grilles, lights, fixtures 
and other items are properly located and supported as indicated or as directed by 
Departmental Representative. 
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.3 Coordinate installation of ceiling suspension system and curved trim with erection of 
partition framing and installation of wallboard to ensure uniform width of reveal between 
curved trim and partition. 

.1 Manufacturer recommends installation of ceiling suspension system and curved 
trim prior to erection of adjacent partition and bulkhead framing to allow 
adjustment of curved partition to pre-fabricated curved trim. 

Part 2 Products 

2.1 SOURCE OF SUPPLY 

.1 Provide all suspension systems and acoustic panels as products of the same single 
manufacturer. 

2.2 ACOUSTICAL SUSPENSION SYSTEM 

.1 Provide intermediate duty system to ASTM C635, as specified for each respective system. 

.2 Basic materials for suspension system: commercial quality cold rolled steel, zinc coated. 

.3 Provide acoustical suspension system specified for each respective acoustical ceiling 
panel, and as follows. 

.4 Exposed tee bar grid components: Components die cut. Main tee with double web, 
rectangular bulb and 25 mm rolled cap on exposed face, colour white. Cross tee with 
rectangular bulb; web extended to form positive interlock with main tee webs; lower 
flange extended and offset to provide flush intersection. 

.5 Hanger wire: galvanized soft annealed steel wire, 2.6 mm diameter. 

.6 Hanger inserts: purpose made drilled threaded twist-expanded sleeve anchors suitable for 
rod or hanger wire installation, as applicable. Do not use inserts or anchors requiring 
powder activated driver. 

.7 Carrying channels: 38 x 12.7 mm channel, of 3 mm thick painted galvanized steel. 

.8 Accessories: splices, clips, wire ties, retainers and wall moulding as indicated complete 
with pre-fabricated corners, to complement suspension system components, as 
recommended by system manufacturer. 

2.3 ACOUSTIC CEILING PANEL (A-PNL) AND SUSPENSION 

.1 Acoustic ceiling panel for suspended ceiling system: to CAN2-92.1. 

.1 Flame spread rating of 25 or less. 

.2 Noise reduction coefficient (NRC) designation of 0.70 to 0.75. 

.3 Ceiling Attenuation Class (CAC): minimum 35. 

.4 Light reflectance range: Actual LR of 0.85. 

.5 Edge type: square. 

.6 Colour: white. 
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.7 Standard size: 610 mm x 1 220 mm x 19 mm thick and 610 mm x 610 mm x 19 
mm thick, as indicated. 

.8 Custom size: to be field cut and edge finished as required and as indicated. 

.9 Shape: flat. 

.10 Acceptable products and manufacturers:   
.1 Armstrong Ultima; 
.2 CGC Mars. 
.3 Certainteed Symphony M. 

.2 Suspension Systems for Use with A-PNL: 

.1 Acceptable products and manufacturers:  
.1 Prelude XL as manufactured by Armstrong. 
.2 Donn DX/DXL as manufactured by CGC Inc.,  
.3 Classic Stab as manufactured by Certainteed  

2.4 SUSPENSION SYSTEM TRIM 

.1 Suspension trim system, straight and custom curved to suit installation, as indicated and as 
specified: 

.1 Acceptable product and manufacturer: Compasso Suspension Trim as 
manufactured by CGC. 

.2 Acceptable alternate product and manufacturer: Axiom Perimeter Trim as 
manufactured by Armstrong World Industries. 

.3 Acceptable alternate product and manufacturer: Cloud Perimeter Trim as 
manufactured by Certainteed. 

.2 Trim: vertical face width to suit application unless indicated otherwise, with horizontal 
legs to match ceiling grid, with hems formed for attachment to mounting clips, complete 
with all necessary manufacturer’s standard trim and accessories. 

.3 Splice plate: steel finished to match trim, snap-in fit. 

.4 Attachment clips: Hot dipped galvanized and finished to match trim, snap-in fit.  

2.5 SEISMIC SUPPORT COMPONENTS 

.1 Provide all necessary seismic components in accordance with approved shop drawings, 
including but not limited to compression posts, stainless steel aircraft cable, turnbuckles, 
eyebolts, clips, cross-tee connections and anchors. 

Part 3 Execution 

3.1 EXAMINATION 

.1 Prior to beginning ceiling installation work, examine the installation areas and identify all 
areas of potential interference between ceiling components and components of other 
trades. Report all areas so designated to the Departmental Representative Departmental 
Representative. 
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.2 Do not commence installation work in areas of interference until interference has been 
resolved or accepted. Commencement of the work in areas of interference signifies 
acceptance of the conditions. 

3.2 SUSPENSION SYSTEM INSTALLATION 

.1 Installation: in accordance with ASTM C636 except where specified otherwise. 

.2 Install suspension system to manufacturer's instructions and Certification Organizations 
tested design requirements. 

.3 Do not erect ceiling suspension system until work above ceiling has been inspected by 
Departmental Representative. 

.4 Secure hangers to overhead structure using attachment methods as indicated acceptable to 
Departmental Representative. 

.1 Do not use powder actuated fastening devices at any time or place in this Work. 

.5 Install hangers spaced at maximum 1200 mm centres and within 150 mm from ends of 
main tees. 

.6 Lay out centre line of ceiling both ways, to provide balanced borders at room perimeter 
with border units not less than 50% of standard unit width system according to reflected 
ceiling plan. 

.7 Ensure suspension system is co-ordinated with location of related components. 

.8 Install wall moulding to provide correct ceiling height. 

.9 Completed suspension system to support super-imposed loads, such as lighting fixtures, 
diffusers, grilles and speakers. 

.10 Support at light fixtures and diffusers with additional ceiling suspension hangers within 
150 mm of each corner and at maximum 600 mm around perimeter of fixture. 

.11 Interlock cross member to main runner to provide rigid assembly. 

.12 Frame at openings for light fixtures, air diffusers, speakers and at changes in ceiling 
heights. 

.13 Finished ceiling system to be square with adjoining walls and level within 1:1000. 

3.3 INSTALLATION OF TRIM 

.1 Install in accordance with approved shop drawings and manufacturer’s instructions. 

.2 Use attachment clips to secure trim to each main tee. 

.3 Use splice plates for joining adjacent trim pieces. 

.4 Use 90 degree corner trim pieces at corners. 
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.5 Finished installation to be smoothly curving line to accurate radius, free of distortion and 
kinks, and shall form a reveal of uniform width at partitions and bulkheads. 

3.4 SEISMIC RESTRAINT 

.1 Install seismic restraint for suspended ceiling system and all associated fixtures in 
accordance with approved shop drawings. 

.2 Minimum seismic tension bracing for ceilings shall be installed as follows: 

.1 At perimeter of each suspended ceiling and at the end of each grid run, install 
additional hanger wire splayed upward at 45 degrees and attached to structure. 

.2 In field of ceiling, install hanger wires at points 12 feet OC in both directions 
splayed upward 45 degrees from each point in four directions and secured to the 
underside of the structure. 

.3 Tighten bracing wires without deforming the ceiling grid beyond specified tolerances. 

.4 Seismic tension bracing is not required in areas in which the maximum horizontal 
dimension is less than or equal to 12 feet and which are bounded on all sides by partitions 
anchored to floor slab and underside of structural deck with seismic anchorage. 

.5 The professional engineer responsible for the production of the shop drawings setting out 
the requirements for seismic restraint of the suspension systems shall provide periodic 
field review during construction and shall submit reports in accordance with quality 
assurance requirements of this specification. The cost of this field inspection shall be 
included in the Guaranteed Price. 

3.5 ACOUSTICAL PANEL INSTALLATION 

.1 Install acoustical panels in ceiling suspension system, supported on all edges, in 
accordance with manufacturer’s current printed instructions. 

.2 Touch up edges of panels cut to fit site conditions to conceal core and to match face. 

3.6 INTERFACE WITH OTHER WORK 

.1 Co-ordinate ceiling work to accommodate components of other sections, such as light 
fixtures, diffusers, speakers, to be built into acoustical ceiling components. 

3.7 TOUCH-UP AND CLEANING 

.1 Touch up scratches, abrasions, voids and other defects in surfaces. 

.2 Replace damaged units that cannot be touched up to satisfaction of Departmental 
Representative. 

END OF SECTION 
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Part 1 General 

1.1 RELATED SECTIONS 

.1 Section 09 29 00 Gypsum Board: Wall repairs at surfaces to receive resilient base. 

.2 Section 09 65 19 Resilient Tile Flooring: Floor finish. 

.3 Section 09 68 13 Tile Carpeting: Floor finish. 

1.2 REFERENCES 

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

.1 ASTM F1861-08 Specification for Resilient Wall Base. 

1.3 PRODUCT DATA 

.1 Submit manufacturer’s product literature describing specified products, including their 
technical and physical properties. 

.1 Include manufacturer’s certificate of mix formulation compliance, including 
certification that products contain no more than 0.5% asbestos. 

.2 Include WHMIS and Material Safety Data Sheets. 

1.4 SAMPLES 

.1 Submit samples in accordance with submittal procedures of Section 00 10 00. 

.2 Submit duplicate 300 x 300 mm sample pieces of sheet material, 300 mm long base. 

1.5 QUALITY ASSURANCE 

.1 Installer shall have five (5) years of documented experience installing resilient base 
products. 

.2 Provide proof of experience at request of Departmental Representative. 

1.6 MOCKUP 

.1 Include resilient base and accessories in mockups specified for each floor covering 
product specified, in accordance with requirements of Section 00 10 00. 

.2 Accepted mockup may form part of finished Work. 

1.7 DELIVERY, STORAGE AND HANDLING 

.1 Deliver and store packaged materials in original containers with manufacturer’s seals and 
labels intact. 

.2 Prevent damage to materials during handling and storage. Keep materials under cover 
and free from dampness. Store rolled goods on end. 

.3 Store materials on site for site conditioning at temperatures between 18°C and 24°C for at 
least 48 hours immediately before installation.  

.4 Protect from intense or direct sunlight until installation is complete and adhesives are 
fully cured. 
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1.8 CLOSEOUT SUBMITTALS 

.1 Provide maintenance data for resilient base for incorporation into manual specified in 
Section 00 10 00. 

1.9 EXTRA MATERIALS 

.1 Provide extra materials of each type of resilient base materials and adhesives in 
accordance with closeout procedures of Section 00 10 00. 

.2 Provide 5% of each colour, pattern and type of resilient base material required for project 
for maintenance use. 

.3 Extra materials to be in one piece and from same production run as installed materials. 

.4 Clearly identify each resilient base product and each container of adhesive. 

.5 Deliver to Departmental Representative, upon completion of the work of this section. 

.6 Store where directed by Departmental Representative. 

1.10 ENVIRONMENTAL REQUIREMENTS 

.1 Maintain air temperature and structural base temperature at resilient base installation area 
above 20°C for 48 hours before, during and 48 hours after installation. 

.2 Protect materials from intense or direct sunlight during storage and until installation is 
complete and adhesives are fully cured. 

Part 2 Products 

2.1 RESILIENT WALL BASE (RB) 

.1 Resilient base: to ASTM F1861, Type TS or TP, rubber, Style B-cove minimum for 
resilient floor, Style A-straight toeless for carpeted areas, in maximum practical length, 3 
mm thick, 150 mm high, of colour selected by Departmental Representative from 
manufacturer’s standard range. 

.1 Acceptable products and manufacturers:  
.1 Pinnacle Rubber Base by Roppe,  
.2 Traditional Wall Base by Johnsonite. 
.3 Equivalent products from Amtico, Armstrong. 

.2 Allow for one colour to be selected by Departmental Representative from 
manufacturer’s full range. 

2.2 RESILIENT BASE COLOUR SCHEDULE 

.1 Allow for one colour per functional area for each type of resilient base specified, selected 
from manufacturer’s full range. 

2.3 RESILIENT BASE INSTALLATION ACCESSORIES 

.1 Primers and adhesives: of types recommended by resilient products manufacturer for 
specific material on applicable substrate, above, on or below grade. 



NRC Resilient Base and Accessories 09 65 13 
Project No.  Page 3 of 3 
M55-5130  2/15/2016 
 
Part 3 Execution 

3.1 SITE VERIFICATION OF CONDITIONS 

.1 Inspect areas and surfaces to receive new resilient base and report conditions detrimental 
to performance of the Work and satisfactory installation in writing to the Departmental 
Representative.  

.2 Ensure that surfaces to receive base have been repaired under Section 09 29 00 and are 
sound, dry, clean and smooth. 

.3 Do not proceed with the work until detrimental conditions have been corrected. 

3.2 RESILIENT BASE APPLICATION 

.1 Lay out base to keep number of joints at minimum. 

.2 Clean substrate and prime with one coat of adhesive. 

.3 Apply adhesive to back of base. 

.4 Set base against wall and floor surfaces tightly by using 3 kg hand roller. 

.5 Install straight and level to variation of 1:1000. 

.6 Scribe and fit to door frames and other obstructions. 

.7 Cope internal corners.  

.8 Form external corners from resilient base as follows: 

.1 Bend the base and flip the toe to stretch it. 

.2 Reverse the bend and shave a strip 6 mm wide to a depth ¼ the thickness of the 
base from the back of the base at corner location. 

.3 Apply hot melt or solvent-based adhesive to outside corners, minimum 100 mm 
back from corner. 

.4 Install base. 

.9 Use toeless type base where floor finish will be carpet, coved type elsewhere. 

.10 Install toeless type base before installation of carpet on floors. 

.11 Heat weld base joints in accordance with manufacturer's printed instructions. 

3.3 CLEANING 

.1 Remove excess adhesive from floor, base and wall surfaces without damage. 

.2 Clean, seal and wax floor and base surface to flooring manufacturer's printed instructions. 

3.4 PROTECTION 

.1 Prohibit traffic on stairs for 24 hours after installation. 

END OF SECTION 
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Part 1 General 

1.1 RELATED SECTIONS 

.1 Section 09 65 13 Resilient Base and Accessories: Resilient base. 

1.2 REFERENCES 

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

.1 ASTM F710-11 Standard Practice for Preparing Concrete Floors to Receive 
Resilient Flooring. 

.2 ASTM F1066-13 Standard Specification for Vinyl Composition Floor Tile 

1.3 PRODUCT DATA 

.1 Submit manufacturer’s product literature describing specified products, including their 
technical and physical properties. 

.1 Include manufacturer’s certificate of mix formulation compliance, including 
certification that products contain no more than 0.5% asbestos. 

.2 Include WHMIS and Material Safety Data Sheets. 

1.4 SAMPLES 

.1 Submit samples in accordance with submittal procedures of Section 00 10 00. 

.2 Submit selection and verification samples for range of colours, pattern and textures as 
requested by Departmental Representative. 

.3 Submit triplicate of each floor covering tile colour selected, pattern and texture specified, 
in size specified. 

.4 Submit triplicate feature strips, edge strips, transition strips for each typical transition, 
minimum 300 mm long. 

1.5 QUALITY ASSURANCE 

.1 Flooring installer shall have five (5) years of documented experience installing resilient 
tile flooring. 

.2 Provide proof of experience at request of Departmental Representative. 

1.6 SUBFLOOR CONDITIONS 

.1 Prior to commencement of floor installation work, conduct bond tests as follows: 

.1 Conduct bond tests as recommended by flooring manufacturer to ensure that bond 
between flooring products and substrate meets manufacturer’s requirements. 

.2 Test procedures and results shall be recorded and submitted to Departmental 
Representative prior to commencement of flooring installation. 
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.3 Do not proceed with the work until detrimental conditions have been corrected, test results 
are consistent with flooring manufacturer’s requirements. 

.4 Commencement of the installation shall be deemed to be acceptance of the conditions. 
After commencement of the work the Contractor shall be fully responsible for its 
satisfactory performance in accordance with the specifications. 

1.7 MOCKUP 

.1 Provide mockup of typical room for each floor covering product specified, in accordance 
with requirements of Section 00 10 00. 

.2 Include floor pattern as directed by Departmental Representative. 

.3 Allow 48 hours for review of mockup by Departmental Representative. 

.4 Accepted mockup may form part of finished Work. 

1.8 CLOSEOUT SUBMITTALS 

.1 Provide maintenance data for resilient flooring for incorporation into manual specified for 
closeout procedures in Section 00 10 00. 

1.9 DELIVERY, STORAGE AND HANDLING 

.1 Deliver and store packaged materials in original containers with manufacturer’s seals and 
labels intact. Indicate batch and sequence numbers on labels. 

.2 Prevent damage to materials during handling and storage. Keep materials under cover and 
free from dampness. Do not stack tile boxes more than four high. 

.3 Maintain temperature of store room at a minimum of 20°C for at least 48 hours 
immediately before installation. 

1.10 EXTRA MATERIALS 

.1 Provide maintenance materials of resilient tile flooring, base and adhesive in accordance 
with closeout procedures in Section 00 10 00. 

.2 Provide two unopened boxes of each colour, pattern and type flooring material required 
for this project for maintenance use. 

.3 Extra materials to be from same production run as installed materials. 

.4 Clearly identify each container of floor tile and each container of adhesive. 

.5 Deliver to Departmental Representative, upon completion of the work of this section. 

.6 Store where directed by Departmental Representative. 
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Part 2 Products 

2.1 RESILIENT TILE PRODUCTS (RT) 

.1 All resilient tile flooring materials shall be the products of the same single manufacturer. 

.2 Vinyl Composition Tile: 305 mm square x 3.2 mm thick tile to ASTM F1066, class 2 
through patterrn.  

.1 Acceptable Product: Excelon as manufactured by Armstrong. 

2.2 INSTALLATION ACCESSORIES 

.1 Adhesive: Type as tile recommended by tile manufacturer for substrate condition. 

.2 Primers: waterproof, type recommended by flooring manufacturer for specific material on 
applicable substrate, above, at or below grade. 

.3 Sub-floor filler and leveller to ASTM F710, moisture-, mildew-, and alkali-resistant 
material, with 3000 psi compressive strength when cured:  

.1 2 part latex-type filler requiring no water and packaged separately in correctly 
proportioned units as recommended by flooring manufacturer for use with their 
product. 

.4 Reducer and transition strips: resilient wedge profile transition of thermoplastic rubber 
compound, 457 mm wide from 0 to thickness to suit transition. 

.1 Acceptable product: Subfloor Leveller as manufactured by Roppe. 

.5 Transition and edge strips: purpose made solid vinyl strip, tapered profile, dimensions to 
provide flush meeting with adjacent surfaces, color to be selected by Departmental 
Representative from manufacturer’s standard range. 

.1 Provide “J” or “T” profiles as necessary to protect edges at transitions. 

.2 Tapered vinyl or rubber edging, profile and thickness to suit flooring condition, 
with lip to extend under floor finishes, shoulder flush with top of adjacent floor 
finish. Colour selected by Departmental Representative from manufacturer’s full 
range. 

.6 Sealer: type recommended by flooring manufacturer. 

.7 Wax: type recommended by flooring manufacturer. 

Part 3 Execution 

3.1 SITE VERIFICATION OF CONDITIONS 

.1 Inspect areas and surfaces to receive new resilient tile flooring and report conditions 
detrimental to performance of the Work and satisfactory installation in writing to the 
Departmental Representative.  

.2 Ensure that surfaces to receive tile are: 

.1 Flat within the tolerances of 12 mm in 3 000 mm; 
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.2 dry clean and smooth; 

.3 free from paint, varnish, existing adhesive residue, wax, oil and other deleterious 
substances. 

.3 Prior to commencement of floor installation work, conduct bond and moisture emission 
tests as specified. 

.4 Do not proceed with the work until detrimental conditions have been corrected. 

.5 Commencement of the installation shall be deemed to be acceptance of the conditions. 
After commencement of the work the Contractor shall be fully responsible for its 
satisfactory performance in accordance with the specifications. 

3.2 SUB-FLOOR TREATMENT 

.1 Remove sub-floor ridges and bumps. Fill low spots, cracks, joints, holes and other defects 
with sub-floor filler. 

.2 Clean floor and apply filler; trowel and float to leave smooth, flat hard surface. Prohibit 
traffic until filler cured and dry. 

.3 Remove or treat old adhesives to prevent residual, old flooring adhesives from bleeding 
through to new flooring and/or interfering with the bonding of new adhesives. 

.4 Prime and seal concrete sub-floor to flooring manufacturer's printed instructions. 

3.3 SUB-FLOOR TRANSITION LEVELLER 

.1 Provide pre-fabricated resilient subfloor leveller at all transitions between resilient tile 
flooring and adjacent flooring types where elevation difference is 12.7 mm or less. 

.2 Trim width of leveller to suit difference in elevation. 

3.4 TILE APPLICATION 

.1 Provide a high ventilation rate, with maximum outside air, during installation, and for 48 
to 72 hours after installation. If possible, vent directly to the outside. Do not let 
contaminated air recirculate through a zoned or whole building air distribution system.  

.2 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. 

.3 Lay flooring with joints parallel to building lines to produce symmetrical tile pattern. 
Border tiles minimum half tile width. 

.4 Lay tiles with bottom surface securely bonded to substrate and top surface left smooth, 
clean and free from imperfections. Fit tiles so each unit is in contact with contiguous tiles 
and joints are in proper alignment. Make neat tight joints where exposed edges about other 
surfaces. 

.5 Install tiles to ensure pattern continuity or homogeneous random appearance as directed by 
Departmental Representative, as follows: 
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.1 Homogeneous Random Appearance: Mix tile from at least two containers. An 
apparent line either of shades or pattern variance will not be accepted. 

.6 Install flooring as indicated on Floor Pattern Drawing and to match accepted mockup. 

.7 Lay flooring with joints parallel to building lines to produce symmetrical tile pattern. 
Border tiles minimum half tile width. 

.8 As installation progresses, and after installation, roll flooring in 2 directions including 
resilient tile with 45 kg minimum roller to ensure full adhesion. 

.9 Cut tile and fit neatly around fixed objects. 

.10 Cut feature strips and floor markings to shapes, sizes and profiles as shown on drawings. 
Carefully scribe into positions in field. Fit joints tightly. 

.11 Install feature strips at door jambs between rooms with different colours or patterns, as 
directed by Departmental Representative. Provide in full depth of jamb unless indicated 
otherwise. 

.12 Install flooring in pan type floor access covers. Maintain floor pattern. 

.13 Continue flooring through areas to receive movable type partitions and demountable 
partitions without interrupting floor pattern. 

.14 Terminate flooring at centerline of door in openings where adjacent floor finish or colour 
is dissimilar. 

.15 Install edge reducer strips at unprotected or exposed edges where flooring terminates. 
Securely bond to subfloor in straight true line. 

.16 Install reducer and transition strips between floor areas which do not meet flush with each 
other. Securely bond to subfloor in straight true line. 

.17 Continue flooring over areas which will be under built-in furniture, wood and metal 
casework and equipment. 

3.5 CLEANING 

.1 Cleaning:  Remove temporary coverings and protection of adjacent work areas. Repair or 
replace damaged installed products.  Clean installed products in accordance with 
manufacturer's instructions prior to owner's acceptance.  Remove construction debris from 
project site and legally dispose of debris. 

.1 Remove visible adhesive and other surface blemishes using cleaning methods 
recommended by floor manufacturer. 

.2 Sweep and vacuum floor after installation. 

.3 Do not wash floor until after time period recommended by flooring manufacturer. 

.4 Damp mop flooring to remove black marks and soil. 
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3.6 INITIAL MAINTENANCE 

.1 Perform initial maintenance in accordance with tile manufacturer’s recommendations 
using manufacturer’s recommended materials. 

3.7 PROTECTION OF FINISHED WORK 

.1 Protect new floors from traffic, deterioration and damage at all times until final inspection. 

.2 Prohibit traffic on floor for 48 hours after installation. 

.3 Use only water-based coating for linoleum. 

END OF SECTION 
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Part 1 General 

1.1 RELATED SECTIONS 

.1 Section 09 65 13 Resilient Base and Accessories: Resilient base for carpeted areas. 

.2 Section 09 65 19 Resilient Tile Flooring: Floor reducer and transition strips. 

1.2 REFERENCES 

.1 Canadian General Standards Board (CGSB) 

.1 CAN/CGSB-4.2 No.27.6-M91(R2013), Textile Test Methods - Flame Resistance 
- Methemine Tablet Test for Textile Floor Coverings. 

.2 CAN/CGSB-4.129-93, Carpet for Commercial Use. 

.2 Carpet and Rug Institute (CRI) 

.1 CRI-104-96, Standard Installation of Commercial Carpet. 

.2 IAQ Carpet Testing Program. 

.3 National Floor Covering Association (NFCA) 

.1 Floor Covering Specification Manual. 

.4 Underwriters' Laboratories of Canada (ULC) 

.1 CAN/ULC-S102.2-10, Surface Burning Characteristics of Flooring, Floor 
Covering and Miscellaneous Materials and Assemblies. 

1.3 SUBMITTALS 

.1 Submit the following in accordance with submittal procedures of Section 00 10 00. 

.2 Submit verification to demonstrate compliance with CAN/ULCS102.2 for floor covering. 

.3 Submit proof that carpet has been tested and passed the Indoor Air Quality (IAQ) Carpet 
Testing Program requirements of the Carpet and Rug Institute (CRI) and the Canadian 
Carpet Institute (CCI). 

.4 Submit carpet schedule using same room designations indicated on drawings. 

.5 Submit carpet manufacturer's installation instructions:  Indicate special procedures and 
perimeter conditions requiring special attention. 

.6 Submit certification and description of carpet reclamation and/or recycling process. 

1.4 PRODUCT DATA 

.1 Submit product data in accordance with submittal procedures of Section 00 10 00. 

.2 Submit product data sheet for each carpet, undercushion, adhesive, carpet protection and 
subfloor patching compound. 
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.3 Submit WHMIS MSDS - Material Safety Data Sheets acceptable to Labour Canada and 
Health Canada for carpet adhesive and seam adhesive. Indicate VOC content. 

.4 Submit data on specified products, describing physical and performance characteristics, 
sizes, patterns, colours, and methods of installation. 

1.5 SAMPLES 

.1 Submit samples in accordance with submittal procedures of Section 00 10 00. 

.2 Submit duplicate pieces of each type, size and colour of carpet tile specified. 

1.6 CLOSEOUT SUBMITTALS 

.1 Submit operation and maintenance data for incorporation into manual specified in Section 
00 10 00 

.2 Submit maintenance data: Include maintenance procedures, recommendations for 
maintenance materials and equipment, and suggested schedule for cleaning. 

1.7 QUALIFICATIONS 

.1 Installer Qualifications: 

.1 Flooring contractor requirements. 
.1 Specialty contractor normally engaged in this type of work, with prior 

experience in  installation of these types of materials. 
.2 Certified by carpet manufacturer prior to bid submission. 
.3 Must not sub-contract labour without written approval of Departmental 

Representative. 

.2 Be responsible for proper product installation, including floor testing and preparation as 
specified and in accordance with carpet manufacturers written instructions. 

1.8 REGULATORY REQUIREMENTS 

.1 Carpet tile shall be tested to CAN/ULC-S102.2 and have a maximum flame spread rating 
of 300 and maximum smoke developed rating of 450 in accordance with NBC 
requirements 

.2 Indoor Air Quality: compliance with CRI/CCI Green Label Indoor Air Quality Program, 
CRI/CCI-IAQ requirements for maximum total volatile chemicals released into air. Label 
each carpet product with CRI/CCI-IAQ label. 

1.9 DELIVERY, STORAGE AND HANDLING 

.1 Label packaged materials.  

.2 Store packaged materials in original containers or wrapping with manufacturer's seals and 
labels intact. 
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.3 Store carpeting and accessories in location as directed by Departmental Representative. 
Store carpet and adhesive at minimum temperature of 18°C and relative humidity of 
maximum 65% for minimum of 48 hours before installation. 

.4 Prevent damage to materials during handling and storage. Keep materials under cover and 
free from dampness. 

.5 Store materials in area of installation for minimum period of 48 hours prior to installation. 

.6 Modular carpet: store on pallet form as supplied by Manufacturer.  Do not stack pallets. 

1.10 ENVIRONMENTAL REQUIREMENTS 

.1 Moisture: Ensure substrate is within moisture limits and alkalinity limits prescribed by 
manufacturer. Prepare moisture testing and provide report to Departmental Representative. 

.2 Temperature: Maintain ambient temperature of not less than 18oC from [48] hours before 
installation to at least 48 hours after completion of work. 

.3 Relative humidity: Maintain relative humidity between 10 and 65% RH for 48 hours 
before, during and 48 hours after installation. 

.4 Safety: Comply with requirements of Workplace Hazardous Materials Information System 
(WHMIS) regarding use, handling, storage, and disposal of hazardous materials. 

.5 Ventilation: 

.1 Arrange with Departmental Representative to operate existing building ventilation 
system to provide continuous ventilation during and after carpet application. 24 
hours per day during installation and for 7 days after completion of carpet 
installation. 

1.11 EXTRA MATERIALS 

.1 Provide extra materials of carpet, carpet base, and adhesives in accordance with Section 
00 10 00. 

.2 Provide modular tile maintenance material in quantity equivalent to minimum 5% of each 
colour, pattern and type of carpeting installed. Minimum one full box of each. 

.3 Extra materials to be from same production run as installed materials. 

.4 Identify each package of carpet and each container of adhesive. 

.5 Deliver to site and store where directed by Departmental Representative. 

Part 2 Products 

2.1 MANUFACTURERS 

.1 Specification is based on products of Shaw Contract Group. Products of other modular 
carpet manufacturers may be acceptable subject to review and acceptance by the 
Departmental Representative for conformance to design concept and specifications. 
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.2 Certified to Carpet and Rug Institute's and the Canadian Carpet Institute IAQ 
requirements. 

2.2 MODULAR CARPET (CT) 

.1 Provide carpet tile in dimensions, patterns and colours as specified. 

.2 Construction: tufted. 

.3 Pile Surface Appearance: 

.1 Multi-level pattern loop. 

.4 Pile fibre: to CAN/CGSB-4.129. 

.1 Nylon. 

.5 Gauge: 1/12. 

.6 Stitch Rate: 10 per inch. 

.7 Tuft Density: 6,511 ounces per square yard. 

.8 Finished Pile Thickness: 0.094 inch. 

.9 Yarn Dye Method: 100% solution dyed. 

.10 Colourization: multiple colour tones. 

.11 Colourfastness to light: to CAN/CGSB-4.2No.18.3. 

.12 Primary Backing: woven. 

.13 Secondary Backing: synthetic. 

.14 Soil protection: manufacturer’s protective treatment. 

2.3 INSTALLATION ACCESSORIES 

.1 Adhesive: 

.1 Pressure sensitive type: recommended by carpet manufacturer for direct glue 
down installation of modular carpet or speciality backed carpets. 

.2 Primers: waterproof, type recommended by flooring manufacturer for specific material on 
applicable substrate, above, at or below grade. 

.3 Sub-floor filler and leveller to ASTM F710, moisture-, mildew-, and alkali-resistant 
material, with 3000 psi compressive strength when cured:  

.1 2 part latex-type filler requiring no water and packaged separately in correctly 
proportioned units as recommended by flooring manufacturer for use with their 
product. 

.4 Reducer and transition strips: resilient wedge profile transition of thermoplastic rubber 
compound, 457 mm wide from 0 to thickness to suit transition. 
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.1 Acceptable product: Subfloor Leveller as manufactured by Roppe. 

.5 Transition and edge strips: purpose made solid vinyl strip, tapered profile, dimensions to 
provide flush meeting with adjacent surfaces, color to be selected by Departmental 
Representative from manufacturer’s standard range. 

.1 Provide “J” or “T” profiles as necessary to protect edges at transitions. 

.2 Tapered vinyl or rubber edging, profile and thickness to suit flooring condition, 
with lip to extend under floor finishes, shoulder flush with top of adjacent floor 
finish. Colour selected by Departmental Representative from manufacturer’s full 
range. 

.6 Carpet protection: non-staining heavy duty kraft paper. 

.7 Subfloor patching compound: Portland cement base filler, mix with latex and water to 
form a cementitious paste. 

Part 3 Execution 

3.1 SUB-FLOOR TREATMENT 

.1 Concrete shall be inspected to determine special care required to make it a suitable 
foundation for carpet.  Fill cracks 3 mm wide and level protrusions over 0.8 mm with 
appropriate and compatible latex or polymer fortified patching compound. 

.2 Do not exceed manufacturer's recommendations for patch thickness. 

.3 Large patch areas are to primed with a compatible primer. 

.4 Concrete substrates shall be cured, clean and dry. 

.5 Concrete substrates shall be free of paint, dirt, grease, oil, curing or parting agents, and 
other contaminates, including sealers, that may interfere with the bonding of the adhesive. 

.6 Wherever a powdery or porous concrete surface is encountered, a primer compatible with 
the adhesive shall be used to provide a suitable surface for glue-down installation. 

3.2 PREPARATION 

.1 Prepare floor surfaces in accordance with CRI 104  Standard for Installation of 
Commercial Carpet. 

.2 Pre-condition carpeting following manufacturer's printed instructions. 

3.3 SUB-FLOOR TRANSITION LEVELLER 

.1 Provide pre-fabricated resilient subfloor leveller at all transitions between resilient tile 
flooring and adjacent flooring types where elevation difference is 12.7 mm or less. 

.2 Trim width of leveller to suit difference in elevation. 
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3.4 INSTALLATION OF ADHESIVE 

.1 Review substrate and environmental conditions to ensure they are in accordance with 
adhesive manufacturer's written requirements. 

.2 Mix and apply adhesives in strict accordance with manufacturer's written instructions, 
observing recommended application techniques and spread rates, open times and safety 
precautions. 

.3 Apply adhesive to fully cover substrate using appropriate notched trowel.  Use new 
trowels when existing trowels become worn.  Self-adhesive carpet tile installation shall be 
in accordance with manufacturer's recommendations. 

3.5 INSTALLATION OF CARPET TILE 

.1 Install modular carpet in accordance with manufacturer's printed instructions and in 
accordance with NFCA guidelines using tools, materials, methods and sequence of work 
as recommended  

.2 Install carpet tile as indicated in areas and patterns detailed on drawings and/or indicated 
on the project Finish Schedule. 

.3 Install carpet tile adhered to substrate in accordance with NFCA requirements and carpet 
tile manufacturer's recommendations. 

.4 Install carpet tile starting in the centre of the room and working outwards towards 
perimeter walls. Other acceptable commercial practices can be substituted as the starting 
point to provide a border width equal to at least half a tile. 

.5 Install carpet tile with butted joints straight, in true plane with carpet nap in pattern 
indicated. Ensure dye lot, pattern, and texture match within any one area. All patterns shall 
be pre-approved by Departmental Representative. 

.6 Border tiles shall be scribed to vertical surfaces and around architectural, mechanical, 
electrical and furniture fixtures, fitments and floor projections, and cut and fitted into 
place after the field tile has been laid and before wall base has been installed. 

.7 Install carpet tile into recesses and closets adjacent to carpeted areas and continuous 
through doorways and other openings for a uniform appearance. 

.8 Do not bridge building expansion joints with carpet tile; provide for movement. 

.9 Tiles should be carefully rolled in each direction with a roller of size and weight as 
recommended by carpet tile manufacturer to ensure full adhesion of tile to the substrate 
and again when entire room is complete to ensure uniform adhesion. 

.10 Clean excess adhesive off of tiles after installation using methods and materials 
recommended by flooring and adhesive manufacturer. 
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3.6 COMPLETION 

.1 On completion of work, trim all loose pieces of face yarn with scissors, remove all carpet 
tile scraps and other refuse from areas and rooms worked in and from job site, and inspect 
and correct other apparent defects. 

.2 Vacuum carpet tile with a beater type vacuum to remove dirt. Remove any soiled spots 
with proper cleaner recommended by carpet tile manufacturer for each type of carpet tile 
installed. 

3.7 PROTECTION OF FINISHED WORK 

.1 Prohibit traffic on carpet for a period of 24 hours until adhesive is cured. 

.2 Install carpet protection to satisfaction of Departmental Representative. 

END OF SECTION 
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Part 1 General 

1.1 SUMMARY 

.1 Work of this Section includes surface preparation and paint finishes for all new and 
previously painted exposed and semi-concealed surfaces within the area under contract for 
which a paint formula is specified.  

.1 Semi-concealed areas include inside of light troughs and valences, behind grilles, 
and projecting edges above and below sight lines. 

.2 Moisture testing of substrates. 

.3 Provision of safe and adequate ventilation as required where toxic and/or 
volatile/flammable materials are being used over and above temporary ventilation 
supplied by others. 

.2 Re-painting previously painted surfaces also includes: 

.1 Material and installation of site applied paint finishes painting pre-existing painted 
surfaces. 

.2 Surface preparation of substrates as required for acceptance of paint, including 
cleaning, small crack repair, patching, caulking, and making good surfaces and 
areas to limits defined under MPI Repainting Maintenance Manual requirements. 

.3 Specific pre-treatments noted herein or specified in the MPI Repainting 
Maintenance Manual. 

.4 Sealing/touch-up, spot priming, and/or full priming surfaces for repainting in 
accordance with MPI Repainting Maintenance Manual requirements. 

1.2 RELATED SECTIONS 

.1 Section 08 11 13 - Hollow Steel Doors and Frames: Doors and frames to receive paint 
finish. 

.2 Section 08 14 16 - Flush Wood Doors: Doors to receive paint finish. 

1.3 REFERENCES 

.1 Environmental Protection Agency (EPA) 

.1 EPA Test Method for Measuring Total Volatile Organic Compound Content of 
Consumer Products, Method 24 - 1995, (for Surface Coatings). 

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

.1 Material Safety Data Sheets (MSDS). 

.3 Master Painters Institute (MPI) 

.1 MPI Architectural Painting Specifications Manual, 2005. 

.2 MPI Maintenance Repainting Manual 2004 

.4 National Fire Code of Canada – 2005 
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1.4 PERFORMANCE REQUIREMENTS 

.1 Unless specified otherwise, provide materials and perform the work in accordance with the 
MPI Premium grade requirements for each system specified. 

1.5 QUALITY ASSURANCE 

.1 Qualifications and Experience: 

.1 Painting Subcontractor shall have a minimum of five years proven satisfactory 
experience. Submit list of last three comparable jobs including, job name and 
location, specifying authority, and project manager. 

.2 Journeymen shall be qualified journeymen who have "Tradesman Qualification 
Certificate of Proficiency" engaged in painting work. 

.3 Apprentices shall work under direct supervision of qualified trades person in 
accordance with trade regulations. 

.2 Pre-Installation Meeting: 

.1 Convene pre-installation meeting one week prior to beginning work of this 
Section and on-site installations. 
.1 Verify project requirements. 
.2 Review installation and substrate conditions. 
.3 Coordination with other building subtrades. 
.4 Review manufacturer's installation instructions and warranty 

requirements. 

.3 Retain purchase orders, invoices and other documents to prove conformance with 
specification requirements when requested by Departmental Representative. 

1.6 SCHEDULING 

.1 Submit work schedule for various stages of painting to Departmental Representative for 
review.  Submit schedule minimum of 10 Working Days in advance of proposed 
operations. 

.2 Paint occupied facilities in accordance with approved schedule.   

.3 Obtain written authorization from Departmental Representative for changes in work 
schedule. 

.4 Schedule painting operations to prevent disruption of occupants. 

1.7 SUBMITTALS 

.1 Submittals in accordance with submittal procedures of Section 00 10 00. 

.2 Product Data: 

.1 Submit product data and instructions for each paint and coating product to be used 
prior to ordering materials. Do not order materials until list has been accepted. 

.2 Submit product data for the use and application of paint thinner. 
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.3 Submit two copies of Workplace Hazardous Materials Information System 
(WHMIS) Material Safety Data Sheets (MSDS) in accordance with Section 
00 10 00 - Submittal Procedures. Indicate VOCs during application and curing. 

.3 Samples: 

.1 Submit full range colour sample chips for review and selection. Indicate where 
colour availability is restricted. 

.2 Prepare samples with stepped application of finish system showing each separate 
coat, including primers and block fillers.  

.3 Submit duplicate 200 x 300 mm sample panels of each paint, stain, clear coating, 
and special finish with specified paint or coating in colours, gloss/sheen and 
textures required to MPI Architectural Painting Specification Manual standards 
submitted on following substrate materials: 
.1 3 mm plate steel for finishes over primed ferrous metal surfaces. 
.2 3 mm wipe-coat galvanized plate steel for finishes over wipe-coated 

galvanized metal surfaces such as hollow metal doors and frames. 
.3 3 mm galvanized plate steel for finishes over galvanized metal surfaces 

other than hollow metal doors and frames. 
.4 13 mm birch plywood for finishes over wood surfaces. 
.5 50 mm concrete block for finishes over concrete or concrete masonry 

surfaces. 
.6 13 mm gypsum board of each type specified for finishes over each type of 

gypsum board specified and other smooth surfaces. 
.4 Include list of material and application for each coat of each sample. Label each 

sample as to location and application. 
.5 Retain reviewed samples on-site to demonstrate acceptable standard of quality for 

appropriate on-site surface. 

.4 Test reports and Certificates:  

.1 Submit certified test reports for paint from approved independent testing 
laboratories, indicating compliance with specifications for specified performance 
characteristics and physical properties. 
.1 Lead, cadmium and chromium: presence of and amounts. 
.2 Mercury: presence of and amounts. 
.3 Organochlorines and PCBs: presence of and amounts. 

.2 Submit certificates signed by manufacturer certifying that materials comply with 
specified performance characteristics and physical properties. 

.5 Closeout Submittals:  

.1 Submit maintenance data for incorporation into manual specified in Section 
00 10 00 – Maintenance Manuals include following: 
.1 Product name, type and use. 
.2 Manufacturer's product number. 
.3 Colour numbers. 
.4 MPI Environmentally Friendly classification system rating. 
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1.8 MOCK-UPS: 

.1 Construct mock-ups in accordance with quality assurance requirements of Section 00 10 
00. 

.1 Provide 3 000 mm x 3 000 mm mock-up.  

.2 Prepare and paint designated surface, area, room or item (in each colour scheme) 
to specified requirements of each interior finish system listed, with specified paint 
or coating showing selected colours, gloss/sheen, textures. 

.3 Mock-up will be used: 
.1 To judge workmanship, substrate preparation, operation of equipment and 

material application and workmanship to MPI Architectural Painting 
Specification Manual standards. 

.4 Locate where directed where indicated. 

.5 Allow 24 hours for inspection of mock-up before proceeding with work. 

.6 When accepted, mock-up will demonstrate minimum standard of quality required 
for this work. Approved mock-up may not remain as part of finished work. 
Remove mock-up and dispose of materials when no longer required and when 
directed by Departmental Representative. 

1.9 DELIVERY, STORAGE AND HANDLING 

.1 Pack, ship, handle and unload materials in accordance with manufacturer's written 
instructions. 

.2 Acceptance at Site: 

.1 Identify products and materials with labels indicating: 
.1 Manufacturer's name and address. 
.2 Type of paint or coating. 
.3 Compliance with applicable standard. 
.4 Colour number in accordance with established colour schedule. 

.3 Remove damaged, opened and rejected materials from site. 

.4 Storage and Protection: 

.1 Provide and maintain dry, temperature controlled, secure storage. 

.2 Store materials and supplies away from heat generating devices. 

.3 Store materials and equipment in well ventilated area with temperature range 7 
degrees C to 30 degrees C. 

.5 Store temperature sensitive products above minimum temperature as recommended by 
manufacturer. 

.6 Keep areas used for storage, cleaning and preparation clean and orderly. After completion 
of operations, return areas to clean condition. 

.7 Remove paint materials from storage only in quantities required for same day use. 

.8 Fire Safety Requirements: 
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.1 Provide one 9 kg Type ABC dry chemical fire extinguisher adjacent to each 
storage area. 

.2 Store oily rags, waste products, empty containers and materials subject to 
spontaneous combustion in ULC approved, sealed containers and remove from 
site on a daily basis. 

.3 Handle, store, use and dispose of flammable and combustible materials in 
accordance with National Fire Code of Canada requirements. 

1.10 SITE CONDITIONS 

.1 Heating, Ventilation and Lighting: 

.1 Provide continuous ventilation for seven days after completion of application of 
paint. 

.2 Coordinate use of existing ventilation system with Departmental Representative 
and ensure its operation during and after application of paint as required. 

.3 Provide temporary ventilating and heating equipment where permanent facilities 
are not available or supplemental ventilating and heating equipment if ventilation 
and heating from existing system is inadequate to meet minimum requirements. 

.4 Provide minimum lighting level of 323 Lux (30 foot candles) on surfaces to be 
painted. 

.2 Temperature, Humidity and Substrate Moisture Content Levels: 

.1 Perform painting work when maximum moisture content of the substrate is below: 
.1 12% for concrete, concrete masonry, clay masonry. 
.2 15% for wood. 
.3 12% for plaster and gypsum board. 

.2 Test for moisture using calibrated electronic Tramex type moisture meter. Test 
concrete floors for moisture using "cover patch test". 

.3 Allow new concrete and masonry to cure minimum of 28 days. 

.4 Test concrete, masonry and plaster surfaces for alkalinity as required. 

.3 Surface and Environmental Conditions: 

.1 Apply paint finish in areas where dust is no longer being generated by related 
construction operations or when wind or ventilation conditions are such that 
airborne particles will not affect quality of finished surface. 

.2 Apply paint to adequately prepared surfaces and to surfaces within moisture 
limits. 

.3 Apply paint when previous coat of paint is dry or adequately cured. 

1.11 EXTRA MATERIALS: 

.1 Submit maintenance materials in accordance with closeout submittals requirements of 
Section 00 10 00. 

.2 Deliver extra materials from same production run as products installed. Package products 
with protective covering and identify with descriptive labels. 

.3 Quantity: provide one one-litre can of each type and colour of primer and finish coating. 
Identify colour and paint type in relation to established colour schedule and finish system. 
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.4 Delivery, storage and protection: comply with Departmental Representative requirements 
for delivery and storage of extra materials. 

Part 2 Products 

2.1 MATERIALS 

.1 Paint materials listed in the MPI Approved Products List (APL) are acceptable for use on 
this project. 

.2 Provide paint materials for paint systems from single manufacturer. 

.3 Conform to latest MPI requirements for interior painting work including preparation and 
priming. 

.4 Materials (primers, paints, coatings, varnishes, stains, lacquers, fillers, thinners, solvents, 
etc.) in accordance with MPI Architectural Painting Specification Manual "Approved 
Product" listing. 

.5 Linseed oil, shellac, and turpentine: highest quality product from approved manufacturer 
listed in MPI Architectural Painting Specification Manual, compatible with other coating 
materials as required. 

.6 Provide paint products meeting MPI E2 ratings based on VOC (EPA Method 24) content 
levels. 

.7 Formulate and manufacture water-borne surface coatings with no aromatic solvents, 
formaldehyde, halogenated solvents, mercury, lead, cadmium, hexavalent chromium or 
their compounds. 

2.2 FINISH AND COLOURS 

.1 Departmental Representative will provide Colour Schedule after Contract award. 

.2 Colour schedule base colours and accent colours to be as indicated. 

2.3 MIXING AND TINTING 

.1 Perform colour tinting operations prior to delivery of paint to site. Obtain written approval 
from Departmental Representative for tinting of painting materials on site. 

.1 For re-painting, the first coat in a two coat (Premium) repaint system shall be 
tinted slightly lighter colour than top coat to show visible difference between 
coats. 

.2 For painting new surfaces, the second coat in three coat system shall be tinted 
slightly lighter colour than top coat to show visible difference between coats. 

.2 Mix paste, powder or catalyzed paint mixes in accordance with manufacturer's written 
instructions. 

.3 Use and add thinner in accordance with paint manufacturer's recommendations.  Do not 
use kerosene or similar organic solvents to thin water-based paints. 
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.4 Thin paint for spraying in accordance with paint manufacturer's instructions. If directions 
are not on container, obtain instructions in writing from manufacturer and provide copy of 
instructions to Departmental Representative. 

.5 Re-mix paint in containers prior to and during application to ensure break-up of lumps, 
complete dispersion of settled pigment, and colour and gloss uniformity. 

2.4 GLOSS/SHEEN RATINGS 

.1 Paint gloss is defined as sheen rating of applied paint, in accordance with following 
values: 

 Gloss @ 60 degrees Sheen @ 85 degrees 
Gloss Level 1 - Matte Finish (flat) Max. 5 Max. 10 
Gloss Level 2 - Velvet-Like Finish Max.10 10 to 35 
Gloss Level 3 - Eggshell Finish 10 to 25 10 to 35 
Gloss Level 4 - Satin-Like Finish 20 to 35 min. 35 
Gloss Level 5 - Traditional Semi-Gloss 
Finish 

35 to 70  

Gloss Level 6 - Traditional Gloss 70 to 85  
Gloss Level 7 - High Gloss Finish More than 85  

.2 Gloss level ratings of painted surfaces as indicated and as noted on Finish Schedule. 

2.5 INTERIOR PAINTING AND RE-PAINTING SYSTEMS 

.1 Galvanized metal: New interior doors, frames. 

.1 INT 5.3M – Waterborne Light Industrial Coating, MPI gloss level 5 (semi-gloss) 
finish. 

.2 Dressed lumber:  including doors, door and window frames, casings, mouldings: 

.1 INT 6.3BB - Waterborne alkyd MPI gloss level 5 (semi-gloss) finish for interior 
doors in non-humid locations only. 

.3 Electrical backer boards. 

.1 INT 6.4P – Intumescent fire retardant alkyd coating, gloss level 1 (flat) finish, 
ULC listed. 

.4 Plaster and gypsum board walls:  gypsum wallboard and textured finishes: 

.1 INT 9.2B - High performance architectural latex, gloss level 5 (semi-gloss) finish. 

.5 Plaster and gypsum board ceilings, soffits and bulkheads: plaster, gypsum wallboard and 
textured finishes: 

.1 INT 9.2B - High performance architectural latex, gloss level 1 (flat) finish. 

Part 3 Execution 

3.1 GENERAL 

.1 Perform preparation and operations for interior painting in accordance with MPI 
Architectural Painting Specifications Manual except where specified otherwise. 
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.2 Perform preparation and operations for interior re-painting of existing surfaces in 
accordance with MPI Maintenance Repainting Manual requirements except where 
otherwise specified. 

.3 Comply with manufacturer's written recommendations or specifications, including product 
technical bulletins, handling, storage and installation instructions, and data sheet. 

3.2 EXAMINATION 

.1 Investigate existing substrates for problems related to proper and complete preparation of 
surfaces to be painted.  Report to Departmental Representative damages, defects, 
unsatisfactory or unfavourable conditions before proceeding with work. 

.2 Conduct moisture testing of surfaces to be painted using properly calibrated electronic 
moisture meter, except test concrete floors for moisture using simple "cover patch test".  
Do not proceed with work until conditions fall within acceptable range as recommended 
by manufacturer. 

.3 Maximum moisture content as follows: 

.1 Stucco, plaster and gypsum board:  12%. 

.2 Concrete:  12%. 

.3 Clay and Concrete Block/Brick:  12 %. 

.4 Wood:  15%. 

3.3 INSPECTION REQUIREMENTS FOR RE-PAINTING WORK 

.1 Inspect existing interior surfaces requiring repainting and notify Departmental 
Representative in writing of defects or problems, prior to commencing repainting work, or 
after surface preparation if unseen substrate damage is discovered. 

.2 Assume responsibility for preparation of surfaces with assessed degree of surface 
degradation up to and including DSD-2 as defined in MPI Maintenance Repainting 
Manual. 

.3 Where an assessed degree of surface degradation of DSD-0 to DSD-2 before preparation 
of surfaces for repainting is revealed to be DSD-3 or DSD-4 after preparation, notify 
Departmental Representative Do not begin repainting until Departmental Representative 
issues instruction. 

3.4 PREPARATION 

.1 Protection: 

.1 Protect existing building surfaces and adjacent structures from paint spatters, 
markings and other damage by suitable non-staining covers or masking.  If 
damaged, clean and restore surfaces as directed by Departmental Representative. 

.2 Protect items that are permanently attached such as Fire Labels on doors and 
frames. 

.3 Protect factory finished products and equipment. 

.4 Protect passing pedestrians, building occupants and general public in and about 
the building. 
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.2 Surface Preparation: 

.1 Remove electrical cover plates, light fixtures, surface hardware on doors, bath 
accessories and other surface mounted equipment, fittings and fastenings prior to 
undertaking painting operations. Identify and store items in secure location and re-
installed after painting is completed. 

.2 Move and cover furniture and portable equipment as necessary to carry out 
painting operations.  Replace as painting operations progress. 

.3 Place "WET PAINT" signs in occupied areas as painting operations progress. 
Signs to approval of Departmental Representative. 

.3 Clean and prepare surfaces in accordance with MPI Architectural Painting Specification 
Manual requirements.  Refer to MPI Manual in regard to specific requirements and as 
follows: 

.1 Remove dust, dirt, and other surface debris by vacuuming, wiping with dry, clean 
cloths or compressed air. 

.2 Wash surfaces with a biodegradable detergent and bleach where applicable and 
clean warm water using a stiff bristle brush to remove dirt, oil and other surface 
contaminants. 

.3 Rinse scrubbed surfaces with clean water until foreign matter is flushed from 
surface. 

.4 Allow surfaces to drain completely and allow to dry thoroughly. 

.5 Prepare surfaces for water-based painting, water-based cleaners should be used in 
place of organic solvents. 

.6 Use trigger operated spray nozzles for water hoses. 

.7 Many water-based paints cannot be removed with water once dried.  Minimize use 
of mineral spirits or organic solvents to clean up water-based paints. 

.4 Prevent contamination of cleaned surfaces by salts, acids, alkalis, other corrosive 
chemicals, grease, oil and solvents before prime coat is applied and between applications 
of remaining coats.  Apply primer, paint, or pretreatment as soon as possible after cleaning 
and before deterioration occurs. 

.5 Sand and dust between coats as required to provide adequate adhesion for next coat and to 
remove defects visible from a distance up to 1000 mm. 

.6 Clean metal surfaces to be painted by removing rust, loose mill scale, welding slag, dirt, 
oil, grease and other foreign substances in accordance with MPI requirements.  Remove 
traces of blast products from surfaces, pockets and corners to be painted by brushing with 
clean brushes blowing with clean dry compressed air or vacuum cleaning. 

.7 Touch up of shop primers with primer as specified. 

.8 Do not apply paint until prepared surfaces have been accepted by Departmental 
Representative. 

3.5 APPLICATION 

.1 Apply paint by brush, roller, (NO AIR SPRAYER, OR AIRLESS SPRAYER). 
Conform to manufacturer's application instructions, including spreading rates, unless 



NRC Painting 09 91 00 
Project No.  Page 10 of 12 
M55-5130  2/15/2016 
 

specified otherwise. Method of application shall be approved by Departmental 
Representative prior to commencement of work. 

.2 Brush and Roller Application: 

.1 Apply paint in uniform layer using brush and/or roller type suitable for 
application. 

.2 Work paint into cracks, crevices and corners. 

.3 Paint surfaces and corners not accessible to brush using spray, daubers and/or 
sheepskins.  Paint surfaces and corners not accessible to roller using brush, 
daubers or sheepskins. 

.4 Brush and/or roll out runs and sags, and over-lap marks.  Rolled surfaces free of 
roller tracking and heavy stipple. 

.5 Remove runs, sags and brush marks from finished work and repaint. 

.3 Use dipping, sheepskins or daubers only when no other method is practical in places of 
difficult access. 

.4 Apply each coat of paint in a continuous film of uniform thickness.  Repaint thin spots or 
bare areas before next coat of paint is applied. 

.5 Allow surfaces to dry and properly cure after cleaning and between subsequent coats for 
minimum time period as recommended by manufacturer. 

.6 Sand and dust between coats to remove visible defects. 

.7 Finish surfaces both above and below sight lines as specified for surrounding surfaces, 
including such surfaces as tops of interior cupboards and cabinets and projecting ledges. 

.8 Finish inside of cupboards and cabinets as specified for outside surfaces. 

.9 Finish closets and alcoves as specified for adjoining rooms. 

.10 Finish top, bottom, edges and cutouts of doors after fitting as specified for door surfaces. 

3.6 EXISTING PAINTED STEEL SURFACES 

.1 In addition to the requirements specified, prepare and apply coatings to the following 
surfaces: 

.1 Hollow steel doors and frames to remain. 

.2 Existing heat register louvered covers. 
.1 At option of Contractor, register covers may be removed from site to paint 

shop for surface preparation and finish painting.  
.2 For materials taken off site: 

.1 Prepare inventory of items removed and submit to Departmental 
Representative. 

.2 Transport, store and handled all items taken off site protected 
from all loss, deterioration and damage. 

.3 Re-finish as specified, including testing. 

.4 Transport to site and re-install. 
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.2 Testing Requirements: 

.1 Prior to complete application, prepare surfaces and apply coatings as specified, for 
three test areas. 

.2 Allow paint to dry one week and test for adhesion in presence of Departmental 
Representative. 

.3 If adhesion is poor, perform additional abrasion and re-test. 

.4 Repeat until adhesion is acceptable. 

.3 Abrade existing painted metal surfaces to provide required surface texture. 

.4 Grind all weld burn marks down to smooth, clean, bare metal. 

.5 Clean all particulate matter from surface. 

.6 De-grease existing painted and new bare metal surfaces with specified de-greaser in liquid 
and/or gel form to suit surface. 

.7 Apply specified primer to all painted and bare metal surfaces in strict accordance with 
manufacturer’s instructions. 

.8 Apply two coats of specified top coat to primed surfaces in strict accordance with 
manufacturer’s instructions. 

3.7 MECHANICAL/ELECTRICAL EQUIPMENT 

.1 Paint finished area exposed conduits, piping, hangers, ductwork and other mechanical and 
electrical equipment with colour and finish to match adjacent surfaces, except as 
indicated. 

.2 Other unfinished areas: leave exposed conduits, piping, hangers, ductwork and other 
mechanical and electrical equipment in original finish and touch up scratches and marks. 

.3 Touch up scratches and marks on factory painted finishes and equipment with paint as 
supplied by manufacturer of equipment. 

.4 Do not paint over nameplates. 

.5 Keep sprinkler heads free of paint. 

.6 Paint inside of ductwork where visible behind grilles, registers and diffusers with primer 
and one coat of matt black paint. 

.7 Paint fire protection piping red. 

.8 Paint disconnect switches for fire alarm system and exit light systems in red enamel. 

.9 Paint both sides and edges of backboards for telephone and electrical equipment before 
installation.  Leave equipment in original finish except for touch-up as required, and paint 
conduits, mounting accessories and other unfinished items. 

.10 Do not paint interior transformers and substation equipment. 
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3.8 SITE TOLERANCES 

.1 Walls: no defects visible from a distance of 1000 mm at 90 degrees to surface when 
viewed using final lighting source. 

.2 Floors and ceilings: no defects visible from floor at 45 degrees to surface when viewed 
using final lighting source. 

.3 Final coat shall exhibit uniformity of colour and uniformity of sheen across full surface 
area. 

3.9 FIELD QUALITY CONTROL 

.1 Advise Departmental Representative when surfaces and applied coating is ready for 
inspection.  Do not proceed with subsequent coats until previous coat has been approved. 

.2 Cooperate with inspection and provide access to areas of work. 

.3 Retain purchase orders, invoices and other documents to prove conformance with 
specified requirements when requested by Departmental Representative. 

3.10 RESTORATION 

.1 Clean and re-install hardware items removed before undertaken painting operations. 

.2 Remove protective coverings and warning signs as soon as practical after operations cease. 

.3 Remove paint splashings on exposed surfaces that were not painted.  Remove smears and 
spatter immediately as operations progress, using compatible solvent. 

.4 Protect freshly completed surfaces from paint droppings and dust to approval of 
Departmental Representative.  Avoid scuffing newly applied paint. 

.5 Restore areas used for storage, cleaning, mixing and handling of paint to clean condition 
as approved by Departmental Representative. 

END OF SECTION 
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Part 1 GENERAL 
 

1.1 SUMMARY 
 

.1 This Section includes the following: 

.1 Manually operated, individual panel operable partitions. 

.2 Related Sections include the following: 

.1 Division 06 Sections for wood framing and supports, and all blocking at head 
and jambs as required. 

.2 Division 09 Sections for wall and ceiling framing at head and jambs. 

1.2 QUALITY ASSURANCE 

.1 Installer Qualifications: An experienced installer who is certified by the operable partition 
manufacturer, as qualified to install the manufacturer’s partition systems for work similar 
in material, design, and extent to that indicated for this Project. 

.2 Acoustical Performance: Test operable partitions in an independent acoustical laboratory 
in accordance with ASTM E90 test procedure to attain no less than the STC rating 
specified. Provide a complete and unedited written test report upon request. 

.3 Preparation of the opening shall conform to the criteria set forth per ASTM E557 
Standard Practice for Architectural Application and Installation of Operable Partitions. 

1.3 SUBMITTALS 

.1 Product Data: Material descriptions, construction details, finishes, installation details, and 
operating instructions for each type of operable partition, component, and accessory 
specified. 

.2 Shop Drawings: Show location and extent of operable partitions. Include plans, elevations, 
sections, details, attachments to other construction, and accessories. Indicate dimensions, 
weights, conditions at openings, and at storage areas, and required installation, storage, 
and operating clearances. Indicate location and installation requirements for hardware and 
track, including floor tolerances required and direction of travel. Indicate blocking to be 
provided by others. 

.3 Setting Drawings: Show imbedded items and cutouts required in other work, including 
support beam punching template. 

.4 Samples: Color samples demonstrating full range of finishes available by architect. 
Verification samples will be available in same thickness and material indicated for the 
work. 
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1.4 DELIVERY, STORAGE, AND HANDLING 

.1 Clearly mark packages and panels with numbering systems used on Shop Drawings. Do 
not use permanent markings on panels. 

.2 Protect panels during delivery, storage, and handling to comply with manufacturer’s 
direction and as required to prevent damage. 

1.5 WARRANTY 

.1 Provide written warranty by manufacturer of operable partitions agreeing to repair or 
replace any components with manufacturing defects. 

.2 Warranty period: Two (2) years 

.3 Suspension System Warranty: Five (5) years. 

Part 2 PRODUCTS 

2.1 MANUFACTURERS, PRODUCTS, AND OPERATION 

.1 A. Manufacturers: Subject to compliance with requirements, provide product by the 
following: 

.1 Modernfold, Inc. or approved equal. 

.2 Products: Subject to compliance with the requirements, provide the following product: 

.1 OP-01: Acousti-Seal #932: Series of paired flat panels hinged together in pairs, 
manually operated, top supported with operable floor seals. 

.3 Final Closure:  

.1 OP-01: Horizontally expanding panel edge with removable crank. 

2.2 PANEL CONSTRUCTION 

.1 Nominal 3-inch (76mm) thick panels in manufacturer's standard 48-inch (1220mm) 
widths. All panel horizontal and vertical framing members fabricated from minimum 16-
gage formed steel with overlapped and welded corners for rigidity. Top channel is 
reinforced to support suspension system components. Frame is designed so that full 
vertical edges of panels are of formed steel and provide concealed protection of the edges 
of the panel skin. 

.2 PANEL SKIN shall be:  

.1 OP-01: 0.50-inch (13mm) tackable 100% recycled gypsum board, class "A" 
rated single material or composite layers continuously bonded to panel frame. 
Acoustical ratings of panels with this construction: 

.1 50 STC 

.3 Hinges for Closure Panels, Pass Doors, and Pocket Doors shall be: 

.1 OP-01: Full leaf butt hinges, attached directly to panel frame with welded hinge 
anchor plates within panel to further support hinge mounting to frame. Lifetime 
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warranty on hinges. Hinges mounted into panel edge or vertical astragal are not 
acceptable. 

.4 Panel Trim: No vertical trim required or allowed on edges of panels; minimal groove 
appearance at panel joints.  

.5 Panel Weights: 

.1 OP-01: 50 STC - 8 lbs./square foot. 

2.3 PANEL FINISHES 

.1 Panel face finish shall factory applied, Class “A” rated material. Finish shall be: 

.1 OP-01: Reinforced vinyl with woven backing weighing not less than 15 ounces 
per lineal yard. 

.2 OP-01: Full height Tackboard with vinyl or fabric covering. 

.2  Panel trim: Exposed panel trim of one consistent color. 

.1 OP-01: To BE Advised. 

2.4 SOUND SEALS 

.1 Vertical Interlocking Sound Seals between panels: Roll-formed steel astragals, with 
reversible tongue and groove configuration in each panel edge for universal panel 
operation. Rigid plastic astragals or astragals in only one panel edge are not acceptable. 

.2 Horizontal Top Seals: Continuous contact extruded vinyl bulb shape with pairs of non-
contacting vinyl fingers to prevent distortion without the need for mechanically operated 
parts. 

.3 Horizontal Bottom Seals: 

.1 Modernfold IA2 bottom seal: Automatic operable seals providing nominal 2-
inch (51 mm) operating clearance with an operating range of +1/2-inch (13mm) 
to –1-1/2 inch (38 mm) which automatically drop as panels are positioned, 
without the need for tools or cranks. 

2.5 SUSPENSION SYSTEM  

.1 OP-1: #17 Suspension System 

.1 Suspension Tracks: Minimum 11-gauge, 0.12-inch (3.04mm) roll-formed steel 
track, suitable for either direct mounting to a wood header or supported by 
adjustable steel hanger brackets, supporting the load-bearing surface of the 
track, connected to structural support by pairs of 0.38-inch (10mm) diameter 
threaded rods. Aluminum track is not acceptable. 

.1 Exposed track soffit: Steel, integral to track, and pre-painted off-
white. 

.2 Carriers: One all-steel trolley with steel tired ball bearing wheels per panel 
(except hinged panels). Non-steel tires are not acceptable. 

2.6 OPTIONS 

.1 Work Surfaces shall be as indicated on drawings: 
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.2 1. OP-01: Dry-erase Markerboard: White enamel on steel, bonded to the face of the panel 
with horizontal trim without exposed fasteners. Trim is not acceptable on vertical edges to 
provide uninterrupted work surface 

2.7 Accessories/Options: 
.1 Pocket Doors: Acousti-Seal Pocket Doors by Modernfold, Inc., with same finish 

and appearance as the adjacent panels. 

Part 3 EXECUTION 

3.1  INSTALLATION 

.1 General: Comply with ASTM E557, operable partition manufacturer’s written installation 
instructions, Drawings and approved Shop Drawings. 

.2 Install operable partitions and accessories after other finishing operations, including 
painting have been completed. 

.3 Match operable partitions by installing panels from marked packages in numbered 
sequence indicated on Shop Drawings. 

.4 Broken, cracked, chipped, deformed or unmatched panels are not acceptable. 

3.2 CLEANING AND PROTECTION 

.1 A. Clean partition surfaces upon completing installation of operable partitions to remove 
dust, dirt, adhesives, and other foreign materials according to manufacturer’s written 
instructions. 

.2 B. Provide final protection and maintain conditions in a manner acceptable to the 
manufacturer and installer that insure operable partitions are without damage or 
deterioration at time of Substantial Completion. 

3.3 ADJUSTING 

.1 Adjust operable partitions to operate smoothly, easily, and quietly, free from binding, 
warp, excessive deflection, distortion, nonalignment, misplacement, disruption, or 
malfunction, throughout entire operational range. Lubricate hardware and other moving 
parts. 

3.4 EXAMINATION 

.1 A. Examine flooring, structural support, and opening, with Installer present, for 
compliance with requirements for installation tolerances and other conditions affecting 
performance of operable partitions. Proceed with installation only after unsatisfactory 
conditions have been corrected. 

3.5 DEMONSTRATION 

.1 Demonstrate proper operation and maintenance procedures to Owner’s representative. 

.2 Provide Operation and Maintenance Manual to Owner’s representative. 



NRC Operable Acoustic Partitions 10 22 26 
Project No.  Page 5 of 5 
M55-5130  2/15/2016 
 
 

END OF SECTION 
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Part 1 General 

1.1 REFERENCES 

.1 Aluminum Association (AA). 

.1 DAF 45-[03], Designation System for Aluminum Finishes. 

1.2 SUBMITTALS 

.1 Product Data. 

.1 Submit manufacturer's printed product literature, specifications and data sheet in 
accordance with Section 00 10 00 – General Instructions. 

.2 Submit two copies of WHMIS MSDS - Material Safety Data Sheets in accordance 
with Section 00 10 00 – General Instructions. Indicate VOC's: 
.1 For adhesives. 

.2 Shop Drawings. 

.1 Submit shop drawings in accordance with Section 00 10 00 – General 
Instructions. 

.2 Indicate, by large scale details, materials, finishes, dimensions, anchorage and 
assembly. 

.3 Samples. 

.1 Submit samples in accordance with Section 00 10 00 – General Instructions. 

.2 Submit duplicate 300 mm long samples of profiles and colours for corner guards. 

.4 Manufacturer's Instructions. 

.1 Submit manufacturer's installation instructions. 

1.3 QUALITY ASSURANCE 

.1 Comply with specific project requirements regarding fit and finish. 

Part 2 Products 

2.1 MANUFACTURER 

.1 Koroseal Wall Protection Systems or approved equal. 

2.2 CORNER GAURDS 

.1  Stainless Steel corner guards: 76.2mm thick, x 76.2  mm size, 1220 mm long, with satin 
finished stainless steel, with removable protective paper cover, surface mounted. 

2.3 ACCESSORIES 

.1 Fasteners: self-tapping stainless steel, flush mounting. 
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2.4 FINISHES 

.1 #4 Satin. 

Part 3 Execution 

3.1 MANUFACTURER'S INSTRUCTIONS 

.1 Compliance: comply with manufacturer's written data, including product technical 
bulletins, product catalogue installation instructions, product carton installation 
instructions, and data sheets. 

3.2 INSTALLATION 

.1 Install units on solid backing and erect with materials and components straight, tight and 
in alignment. 

.2  Mechanically fasten wall guards above new base board. 

.3  Mechanically fasten corner guards as indicated. Provide additional anchorage at corner 
guards with stainless steel fasteners at 300 mm centres. 

3.3 CLEANING 

.1 Perform cleaning after installation to remove construction and accumulated environmental 
dirt. 

.2 Clean surfaces after installation using manufacturer's recommended cleaning procedures. 

.3 Upon completion of installation, remove surplus materials, rubbish, tools and equipment 
barriers. 

END OF SECTION 



NRC 
Project No.  
M55-5130 

HORIZONTAL ROLLER BLINDS Section 12 21 13 
Page 1 of 3 
2/15/ 2016 

 

 

 
 
 

Part 1 General 
 

1.1 REFERENCES 
 

.1 ASTM International 
 

.1 ASTM D1784-11, Standard Specification for Rigid Poly(Vinyl Chloride) (PVC) 
Compounds and Chlorinated Poly(Vinyl Chloride) (CPVC) Compounds. 

 
1.2 ACTION AND INFORMATIONAL SUBMITTALS 

 

.1 Product Data: 
 

.1 Submit manufacturer's printed product literature and data sheets for horizontal 
louver blinds and include product characteristics, performance criteria, physical 
size, finish and limitations. 

 

.2 Shop Drawings: 
 

.1 Indicate on drawings dimensions in relation to window jambs, operator details, 
head and sill anchorage details, hardware and accessories details. 

 

.3 Samples: 
 

.1 Submit duplicate samples of manufacturer's standard colours for selection by 
Departmental Representative. 

 
1.3 DELIVERY, STORAGE AND HANDLING 

 

.1 Delivery and Acceptance Requirements: deliver materials to site in original factory 
packaging, labelled with manufacturer's name and address. 

 
 

Part 2 Products 
 

2.1 DESIGN CRITERIA 
 

.1 Design roller blinds to following requirements: 
 

.1 Allow wear susceptible parts to be replaceable by either user or manufacturer. 

.2 Guarantee of at least five-years of available replacement parts following 
discontinue of products manufacture. 

.3 Include instructions for replacing or repairing worn parts, including inventory 
numbers for parts and procedures for ordering replacement parts. 

.4 Include stamps on major plastic components indicating composition code to 
facilitate recycling efforts. 

 

2.2  MATERIALS AND FABRICATION 
 .1 Manual operated roller shades: Acceptable manufacture, Hunter Douglas “RB 500 

Manual Roller Shades”, 8% open or approved equal. 
 .2 Fabrics: Inherently anti-static, flame retardant, fade and stain resistant, light filtering & 

blackout fabrics. 
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.1 Fabric Composition: 100% Polyester, PVC Free, 72% recycled content. 

 

.3 Colour selections by Departmental Representative. 
 

.3 Control Systems: Clutch Operated, engineered heavy duty chain drive pulley operating 
system consisting of metal clutch housing and locking plug containing minimum 6 ribs 
and inserted at minimum of 2-1/4” into roller tube. Lift torque enhancement provided by 
Counter Balance System with integrated spring support module. 

 

.4  Dual Roller Shades: Universal mount steel brackets with 2 separate solar and room 
darkening blackout roller shades operating independently of each other. 

 

.5 Bottom Bar: Extruded aluminum weight in a Sealed Pocket Hem Bar, or RB Bottom Bar 
for fabrics that are not seamable. Bottom bar is for tracking adjustments and provides 
uniform look 

 

.6 Mounting Hardware: Manufacturer’s standard heavy duty bracket constructed of hardened 
3mm thick steel to support full weight of shade with  bracket & screw hole covers to 
provide uniform look. Integrated leveling device for enhanced level adjustment of overall 
shade. Locking mechanism on bracket adapter provides for a secure installation and 
removal of the shade. 

 

.7 Fascia: L shape removable aluminum extrusion valance that attaches to brackets and 
conceals roller shade. 

 

.8 Roller Shade Pocket: Extruded aluminum alloy U shape housing for recessed mounting in 
acoustical tile or drywall ceilings. 5.25” (or 9”) in diameter with aluminum closure 
mount. 

 
 

Part 3 Execution 
 

3.1 EXAMINATION 
 

.1 Verification of Conditions: verify conditions of substrates and surfaces to receive 
horizontal louvre blinds previously installed under other Sections or Contracts are 
acceptable for product installation in accordance with manufacturer's instructions prior to 
horizontal louvre blinds installation. 

 

.1 Visually inspect substrate in presence of Departmental Representative. 

.2 Inform Departmental Representative of unacceptable conditions immediately 
upon discovery. 

.3 Proceed with installation only after unacceptable conditions have been remedied 
and after receipt of written approval from Departmental Representative. 

 
3.2 INSTALLATION 

 

.1 Install blinds at new exterior windows, as indicated on plans and details. 
 

.2 Include centre brackets where necessary to prevent deflection of headrail. 
 

.3 Adjust to provide for operation without binding. 
 

.4 Use non corrosive metal fasteners for installation, concealed in final assembly. 
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3.3  
 

.1 
ADJUSTING 

 

Adjust roller shade components for correct function and operation in accordance with 
  manufacturer's written instructions. 
 .2 Lubricate moving parts to operate smoothly and fit accurately. 
 

3.4   

CLEANING 
 .1 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment. 
 

3.5   

PROTECTION 
 .1 Protect installed products and components from damage during construction. 
 .2 Repair damage to adjacent materials caused by roller shade installation. 

 
 

END OF SECTION 
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Part 1 General 

1.1 REFERENCES 

.1 American National Standards Institute (ANSI). 

.1 ANSI A208.1-2009, Standard for Particleboard. 

.2 American National Standards Institute / Business & Institutional Furniture Manufacturers 
Association 

.1 ANSI/BIFMA X5.5-2014 Desk Products 

.3 Canadian General Standards Board (CGSB). 

.1 CAN/CGSB-44.227-2008 Free-Standing Office Desks and Components  

.2 CAN/CGSB-44.232-2002, Task Chairs for Office Work with Visual Display 
Terminals. 

.4 Underwriters' Laboratories Canada (ULC). 

.1 CAN/ULC-S102-10, Standard Method of Test for Surfaces Burning 
Characteristics of Building Materials and Assemblies. 

.5 Underwriters' Laboratories (UL). 

.1 UL 1286 2008, Standard for Office Furnishings. 

1.2 SUBMITTALS 

.1 Submit product data in accordance with submittal procedures of Section 01 00 10. 
Indicate conformance to specified reference standards and specifications. 

.2 Submit WHMIS MSDS - Material Safety Data Sheets in accordance with submittal 
procedures of Section 01 00 10. WHMIS MSDS acceptable to Health Canada. 

.3 Supply part numbers of furniture to allow for replacement of worn or damaged furniture 
parts. 

.4 Supply instructions detailing procedures for repairing or replacing worn furniture parts. 

.5 Submit samples in accordance with submittal procedures of Section 01 00 10. 

.6 Submit installation diagram showing all items to be shipped complete with power and 
data. 

1.3 DELIVERY, HANDLING AND STORAGE 

.1 Deliver, store and handle furniture in accordance with manufacturer’s recommendations, 
using means and methods as necessary to prevent all damage, deterioration and loss. 

.2 Schedule delivery to minimize time of storage at site and to prevent overcrowding of 
construction areas. Do not deliver furniture until all painting, flooring and overhead work 
is complete and products are required for installation. 
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.3 Deliver products in manufacturer’s original sealed containers or wrappings, complete with 
labels and instructions for handling, storing, unpacking, protecting and installing. 

.4 Inspect products upon delivery to ensure compliance with the Contract Documents and to 
ensure that products are free from damage and deterioration and are properly protected. 

1.4 WARRANTY 

.1 Provide written assurance that replacement parts will be available for minimum of 5years 
following discontinuation of product manufacture. 

.2 Ensure warranties provide for repair rather than replacement. 

Part 2 Products 

2.1 FURNITURE PRODUCTS 

.1 Specification is based on products as listed by a stated manufacture. Equivalent products 
with similar design and function must be submitted to the Departmental Representative for 
review, conformance to design concept and accommodation requirements. 

.2 Provide all finished products specified in this section as the products of a single 
manufacturer with a minimum of ten (10) years experience in the manufacturing of office 
furniture. 

.3 Products shall conform to applicable requirements of CAN/CGSB-44.227, 
CAN/CGSB-44.232, and UL 1286. 

.4 Surface burning characteristics shall conform to requirements of National Building Code 
of Canada when tested in accordance with CAN/ULC-S102. 

2.2 MEETING CHAIR – Meeting Rooms 348, 349. 

.1 Dimensions: 

.1 Seat height: 419 - 527 mm. 

.2 Overall height: 953 - 1060 mm. 

.3 Overall depth: 711 mm. 

.4 Overall width: 711 mm. 

.5 Seat width: 470 mm. 

.6 Seat depth: 457 mm. 

.7 Back height: 533 mm. 

.8 Back width: 482 mm. 

.2 Features 

.1 Frame: 22 mm solid steel frame, constructed for strength and durability. 

.2 Seat: Upholstered with foam pad. 
.1 Color selected by Departmental Representative from manufacturer’s full 

range. 
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.2 Upholstery: Grade 2  
.3 Back: Midback, mesh. 

.1 Color selected by Departmental Representative from manufacturer’s full 
range. 

.4 Control Mechanism: Synchro tilt. 

.5 Casters: 65mm carpet Casters Standard. 

.6 Frame finish: Polished Aluminum 

.7 Chair Style: 
.1 Arms: Conference Arm. 
.2 Base: 5 prong base with casters, chrome finish. 
.3 Arms: Fixed conference arms.. 

.3 Similar product to: 

.1 Inertia Mesh Conference Midback Chair as manufactured by Allseating, or 
approved equal. 

2.3 TASK STOOL – Area 336 and Area 339. 

.1 Dimensions: 

.1 Seat height: 508 - 711 mm. 

.2 Overall height: 1041 - 1245 mm. 

.3 Overall depth: 711 mm. 

.4 Overall width: 711 mm. 

.5 Seat width: 470 mm. 

.6 Seat depth: 457 mm. 

.7 Back height: 533 mm. 

.8 Back width: 482 mm. 

.2 Features 

.1 Frame: 22 mm solid steel frame, constructed for strength and durability. 

.2 Seat: Upholstered with foam pad. 
.1 Color selected by Departmental Representative from manufacturer’s full 

range. 
.2 Upholstery: Grade 2  

.3 Back: Highback, mesh. 
.1 Color selected by Departmental Representative from manufacturer’s full 

range. 
.4 Control Mechanism: 19 – basic. 
.5 Foot ring. 
.6 10 inch stool package. 
.7 Adjustable width brackets (knob). 
.8 Casters: 65mm carpet Casters Standard. 
.9 Frame finish: Polished Aluminum 
.10 Chair Style: 
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.1 Arms: 4 dimensional. 

.2 Base: 5 prong base with casters, chrome finish. 

.3 Similar product to: 

.1 Inertia Mesh Stool as manufactured by Allseating, or approved equal. 

2.4 TASK CHAIR – Quiet Room 328 and Typical Hoteling Stations 

.1 Dimensions: 

.1 Seat height: 419 - 527 mm. 

.2 Overall height: 1016 - 1124 mm. 

.3 Overall depth: 711 mm. 

.4 Overall width: 711 mm. 

.5 Seat width: 470 mm. 

.6 Seat depth: 470 mm. 

.7 Back height: 597 mm. 

.8 Back width: 482 mm. 

.2 Features 

.1 Frame: 22 mm solid steel frame, constructed for strength and durability. 

.2 Seat: Upholstered with foam pad. 
.1 Color selected by Departmental Representative from manufacturer’s full 

range. 
.2 Upholstery: Grade 2  

.3 Back: Highback, mesh. 
.1 Color selected by Departmental Representative from manufacturer’s full 

range. 
.4 Control Mechanism: Synchro tilt. 
.5 Casters: 65mm carpet Casters Standard. 
.6 Frame finish: Polished Aluminum 
.7 Chair Style: 

.1 Arms: Conference Arm. 

.2 Base: 5 prong base with casters, chrome finish. 

.3 Arms: Fixed conference arms. 

.3 Similar product to: 

.1 Inertia Conference Highback Chair as manufactured by Allseating, or approved 
equal. 

2.5 GUEST CHAIR – Office 332, 333, 334 and 335. 

.1 Dimensions: 

.1 Seat height: 445 mm. 

.2 Overall height: 812 mm. 

.3 Overall depth: 610 mm. 
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.4 Overall width: 457 mm. 

.2 Features: 

.1 Upholstered Seat GR 2. 
.1 Seat foam, cut foam standard. 

.2 Woven+ mesh back. 

.3 Color selected by Departmental Representative from manufacturer’s full range. 

.4 Ganging brackets with arms. 

.5 Carpet casters 

.6 Tubular steel frame, silver finish. 

.3 Similar product to: 

.1 Inertia Mesh Side Chair as manufactured by Allseating, or approved equal. 

2.6 STATIONARY LOUNGE CHAIR – Waiting Area 327. 

.1 Dimensions 

.1 Seat height: 432 mm. 

.2 Overall height: 864 mm. 

.3 Overall depth: 813 mm. 

.4 Overall width: 813 mm. 

.5 Seat width: 610 mm. 

.6 Seat depth: 483 mm. 

.7 Back height: 432 mm 

.8 Bach width: 610 mm 
  

.2 Features 

.1 Available as single cushion lounge chair  

.2 Upholstered back/seat. 

.3 Passive lumbar back support.  

.4 Grommets to accommodate cup holder and tablet arm non- handed (reversible)  

.5 Tablet and cup holder: Standard Laminate finish 

.6 Interior frame has glued and doweled joints, reinforced with screws and cleats. 

.7 Exposed metal legs. 

.8 Fabric: Different fabrics for each of seat and back as selected by Departmental 
Representative from manufacturer’s full range. 

.9 Legs, back support uprights and optional grommets metal construction in metallic 
silver finish. 

.3 Similar product to: 

.1 Taylor Lounge Arm Chair, GR 3 as manufactured by Logiflex Office Furniture, or 
approved equal. 
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2.7 TABLET CHAIR – Quiet Rooms 329, 341 and OCA 340, 343, 344. 

.1 Dimensions: 

.1 Seat height: 440 – 550 mm. 

.2 Overall height: 765 – 870 mm. 

.3 Overall depth: 795 mm. 

.4 Overall width: 630 mm. 

.2 Features: 

.1 Base and yolk, polished aluminum  

.2 Five star base, polished aluminum. 

.3 Fully upholstered, GR 2. 
.1 Color selected by Departmental Representative from manufacturer’s full 

range. 
.4 Moulded foam construction. 
.5 Tablet arm. 
.6 Cup holder. 

.3 Similar product to: 

.1 Sholes Lounge Arm Chair (SHLED03) as manufactured by Allermuir Sholes, or 
approved equal. 

2.8 STACKING CHAIR – Kitchenette 342. 

.1 Dimensions 

.1 Seat height: 457 mm. 

.2 Overall height: 862 mm. 

.3 Overall depth: 584 mm. 

.4 Overall width: 546 mm. 

.5 Seat width: 438 mm. 

.6 Seat depth: 457 mm. 

.7 Back height: 362 mm 

.8 Bach width: 470 mm 

.2 Features: 

.1 Stacking chair, stacks 12 high.  

.2 Sled base,  

.3 Polypropylene seat and back.  
.1 Color selected by Departmental Representative from manufacturer’s full 

range. 
.4 Frames finish chrome. 

.3 Similar product to: 

.1 Tuck Stacking Chair as manufactured by Allseating Seating, or approved equal. 
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2.9 STACKING STOOL - Kitchenette 342 and Open Collaboration Area (OCA) 347. 

.1 Dimensions 

.1 Seat height: 787 mm. 

.2 Overall height: 1162 mm. 

.3 Overall depth: 699 mm. 

.4 Overall width: 622 mm. 

.5 Seat width: 438 mm. 

.6 Seat depth: 483 mm. 

.7 Back height: 362 mm 

.8 Bach width: 470 mm 

.2 Features: 

.1 Stacking barstool, stacks 5 high.  

.2 Sled base,  

.3 Polypropylene seat and back.  
.1 Color selected by Departmental Representative from manufacturer’s full 

range. 
.4 Frames finish chrome. 

.3 Similar product to: 

.1 Tuck Bar Stool as manufactured by Allseating Seating, or approved equal. 

2.10 SIT TABLE - Quiet Room 328, Kitchenette 342 and Office 332, 333, 334 and 335. 

.1 Table Top Finish:  Laminate. 

.2 Tables tops 

.1 Thickness:  30 mm thick. 

.2 Table edge:  PVC  edgeband 

.3 Table Shape:  Round 

.4 Table size: Size: 915 mm diameter by 724 mm high. 

.3 Table Base: Single Column X-Base with glides. 

.4 Similar product to: 

.1 Everywhere Table 915mm as manufactured by Herman Miller, or approved equal. 

2.11 MEETING ROOM, Furniture supplied by one manufacture 

.1 MEETING TABLE – Medium Room 349 and Small Room 348. 

.1 Dimensions: 

.2 Table Top: 
.1 Width: 762 mm. 
.2 Length: 1530 mm. 
.3 Thickness: 26.5 mm. 
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.3 Table top construction: manufacturer’s standard core with high-pressure wood 
grain laminate finish, rectangular shape. 
.1 Color selected by Departmental Representative from manufacturer’s full 

range. 
.2 Table Connectors:  

.1 Zinc finish, 

.2 One package of two per table. 
.3 Edge:  

.1 3 mm thermoplastic polymer edge banding. 

.2 Silver edge. 
.4 Base: 

.1 Metal L Base. 

.2 Flip-Top Mechanism. 

.3 75 mm diameter casters with brake. 
.1 Capacity 45kg per caster. 

.5 Power and data module: UL listed, clear anodized aluminum bezel, with sliding 
module with four power and one HDMI and one data/communications outlet 
each: 
.1  Medium Room 349 to have two tables with power and data module. 
.2  Small Room 348 to have one table with power and data module. 

.6 Similar product to: 
.1 Training Tables as manufactured by Lacasse Office Furniture Solutions, 

or approved equal. 

.2 IT EQUIPMENT TOWER - Medium Room 349 

.1 Dimensions: 
.1 Width: 610 mm. 
.2 Depth: 500 mm. 
.3 Height: 1930 mm. 

 
.2 Construction shall be manufacturer’s standard core with wood grain laminate 

finish to match conference room table. 
.3 Edge:  

.1 3 mm thermoplastic polymer edge banding. 

.2 Silver edge. 
.4 Features: 

.1 Doors  
.1 With anodized aluminum frame and translucent insert. 
.2 Allows the use of infrared controls to activate electronic devices 

stored inside, when the door is closed. 
.3 Locks 
.4 Hinges allow for 135° opening. 

.2 Six adjustable shelves,  

.3 Wire access from the back. 
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.4 Handles, cubic, anodized aluminum. 

.5 Fully vented back with wire access from back..  
.5 Similar product to: 

.1 Quorum Storage Cabinet as manufactured by Lacasse Office Furniture 
Solutions, or approved equal. 

.3 BOOKCASE CREDENZA - Medium Room 349 

.1 Dimensions: 
.1 Width: 1800 mm. 
.2 Depth: 500 mm. 
.3 Height: 914 mm. 

 
.2 Construction shall be manufacturer’s standard core with wood grain laminate 

finish to match conference room table. 
.3 Edge:  

.1 3 mm thermoplastic polymer edge banding. 

.2 Silver edge. 
.4 Features: 

.1 Doors  

.2 Locks 

.3 Hinges allow for 135° opening. 

.4 Two Adjustable shelves 

.5 914 mm bookcase in center. 

.6 Doors with anodized aluminum frame and translucent insert. 

.7 Rear mounted grommets. 

.8 Handles, cubic, anodized aluminum. 
.5 Similar product to: 

.1 Quorum Bookcase Credenza as manufactured by Lacasse Office Furniture 
Solutions, or approved equal. 

2.12 OPEN MEETING TABLE – Area 336 and Area 339. 

.1 Dimensions: 

.1 Wedge Surface:  
.1 Length: 2032 mm. 
.2 End Width 1: 1372 mm. 
.3 End Width 2: 915 mm. 
.4 Overall Height: 1067 mm. 

.2 Table Top: 

.1 Edge: Knife edge. 

.3 Base: 

.1 Square. 

.2 Metal, chrome finish. 
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.4 Features: 

.1 Built-in 25 mm laminated vertical panel to mount a screen. (mounting bracket not 
included) 

.2 AV storage cabinet under top with chrome H052 handles.  

.3 Power and data module: UL listed, clear anodized aluminum bezel, with sliding 
module with four power and one HDMI and one data/communications outlet each. 
Cabling to be hardwired with three AWG wires in one flexible metal conduit. 

.4 Vertical wood grain on front and on vertical panel. 

.5 Finishes: Laminate. 
.1 Color selected by Departmental Representative from manufacturer’s full 

range. 
.6 Similar product to: 

.1 Multimedia Table MG as manufactured by Logiflex Office Furniture, or 
approved equal. 

2.13 PAPER STORAGE CABINET – MFD Station 338. 

.1 Dimensions: 

.1 Width: 900 mm. 

.2 Depth: 500 mm. 

.3 Height: 914 mm. 
 

.2 Construction shall be manufacturer’s standard core with wood grain laminate finish to 
match conference room table. 

.1 Edge:  
.1 3 mm thermoplastic polymer edge banding. 
.2 Silver edge. 

.3 Features: 

.1 Doors  
.1 Locks 
.2 Hinges allow for 135° opening. 

.2 One adjustable shelf 

.3 Rear mounted grommets. 

.4 Handles, cubic, anodized aluminum. 

.4 Similar product to: 

.1 Quorum Bookcase Credenza as manufactured by Lacasse Office Furniture 
Solutions, or approved equal. 

2.14 COFFEE TABLE – Waiting Area 327. 

.1 Dimensions: 

.1 Overall Height: 508 mm. 

.2 Diameter: 915 mm. 
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.2 Table Top: 

.1 Finish: Laminate. 
.1 Color selected by Departmental Representative from manufacturer’s full 

range. 
.2 Table Thickness: 41 mm. 
.3 Edge: Knife Edge. 
.4 Table Shape: Round 

.3 Table Base: Disc. 

.4 Similar product to: 

.1 Magog Coffee Table 915mm Round as manufactured by Logiflex Office 
Furniture, or approved equal. 

2.15 BAR HEIGHT TABLE - Kitchenette 342 and Open Collaboration Area (OCA) 347. 

.1 Dimensions: 

.1 Overall Height: 1067 mm. 

.2 Length: 1524 mm. OCA 347.  

.3 Length: 3048 mm. Kitchenette 

.4 Width: 610 mm. 

.2 Tables top: 

.1 Table Top Finish: Laminate. 
.1 Color selected by Departmental Representative from manufacturer’s full 

range. 
.2 Thickness:  30 mm thick. 
.3 Table edge:  2mm. 
.4 Table Shape:  Rectangular, 

.3 Gable Ends: 50 mm End Panels. 

.1 Gable Finish: Laminate. 
.1 Color selected by Departmental Representative from manufacturer’s full 

range. 

.4 Similar product to: 

.1 Endzone 50 mm End Panel as manufactured by Spec Furniture Inc, or approved 
equal. 

2.16 DUAL MONITOR ARM – All Workstations and Office 332, 333, 334 and 335. 

.1 Features: 

.1 600 mm maximum monitor size. 

.2 546 mm arm reach. 

.3 240 mm arm height adjustment range. (450 mm maximum height) 

.4 145° monitor tilt. 
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.5 360° monitor rotation with 180° limiter. 

.6 Grommet bolt through mount. 

.7 Silver with black accents. 

.2 Similar product to: 

.1 ISE MA4000 Lite Dual Monitor Arm as manufactured by ISE, or approved equal. 

Part 3  

3.1 FABRICATION 

.1 Manufacture furniture to allow for dismantling and replacing of worn or defective 
components and recycling options following first use. 

.1 Fabricate furniture to allow for remanufacturing or refurbishing of furniture 
following first use. 

.2 Seal exposed surfaces of particleboard constructed with urea formaldehyde 
adhesives to contain formaldehyde emissions. 

.2 Chair Marking and labelling: to CAN/CGSB-44.232. 

Part 4 Execution 

4.1 EXAMINATION 

.1 Examine Project site 24 hours before first delivery, including loading dock area, elevators 
and staging areas to ensure conditions are satisfactory for proper performance of the Work. 

.2 Note existing damage to building or debris that hinders performance and report to 
Departmental Representative. 

.3 Examine products immediately upon delivery and again prior to installation. Reject 
damaged or defective items and remove from site. 

.4 Do not proceed until unsatisfactory conditions have been corrected. 

4.2 INSTALLATION OF FURNITURE 

.1 Comply with manufacturer’s installation instructions and recommendations. 

.2 Provide connection devices, hardware, and accessories required for complete installation. 

4.3 CLEANING AND ADJUSTMENT 

.1 Remove and replace products that are chipped, scratched, delaminated, or otherwise 
defective and do not match adjoining Work or do not operate properly. Provide new 
matching units, installed as specified and without evidence of replacement. 

.2 Adjust to provide smooth operation of moving parts without binding or racking, levelled 
to prevent rocking. 



NRC Furniture 12 50 00 
Project No.  Page 13 of 13 
M55-5130  2/15/2016 
 

.3 Clean furniture of all soil marks, dust, fingerprints and loose threads. 

END OF SECTION 
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PART 1 General 

1.1 RELATED SECTIONS 

.1 Division 26 Electrical: Electrical services for work stations. 

.2 Division 27 Communications: Communications cabling and connections for work 
stations. 

1.2 REFERENCES 

.1 American National Standards Institute / Business & Institutional Furniture 
Manufacturers Association 

.1 ANSI/BIFMA X5.5-2014 Desk Products 

.2 ANSI/BIFMA X5.6-2010 Panel Systems 

.3 ANSI/BIFMA X5.9-2012 Storage Units 

.4 ANSI/BIFMA X7.1-2011 Standard for Formaldehyde & TVOC Emissions. 

.2 Canadian General Standards Board 

.1 CAN/CGSB-44.227-2008 Free-Standing Office Desks and Components  

.2 CAN/CGSB-44.229-2008 Inter-connecting Panel Systems and Supported 
Components.   

.3 Underwriters Laboratories 

.1 UL 1286 Standard for Office Furnishings 

1.3 SCOPE OF WORK 

.1 Include all panels and furniture components as indicated on the drawings.   

.2 Panel systems to include base and/or stackable units, separate and/or in combination to 
provide an architectural look and function as specified and as indicated. 

.3 Panels to be wired by installers for hook-up by others. Panels are to have desk height or 
base accessible data, telephone and power, as outlined on drawings. The raceway to be 
accessible from one or both sides.  

1.4 MANUFACTURERS & PRODUCTS 

.1 The standard of performance for manufacturer's products and panels are as specified 
herein and as generally described by the latest edition of CAN/CGSB-44.229 for Inter-
connecting Panel Systems and Supported Components.  Free-Standing Components to 
meet CAN/CGSB-44.227.  

.2 Local representation with a local sales office and locally available factory trained and 
certified installers is a requirement. 

.3 Submit all design and associated design material including shop drawings for review in 
accordance with submittal requirements of Section 01 00 10. 
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.4 Manufacturers are to demonstrate by mock-ups the ability to meet the technical 
specifications, stability without the support of furniture components and load bearing 
ability with stacking components without changing base units. Mock-up should also 
show a typical side by side workstation with and without work surfaces and accessories. 

.5 Demonstrations and mock-ups of product shall be carried out locally at supplier 
showroom, on site or other local installation. 

1.5 SUBMITTALS 

.1 Submit all necessary test reports, samples and other information required to demonstrate 
that the products to be installed meet all performance criteria specified herein. Systems 
certification to CAN/CGSB-44.229 Standard.  Assembled panels to meet Flame Spread 
and Smoked Developed Index of the National Building Code of Canada. 

.2 Provide test reports from a recognized testing laboratory or agency. 

.3 Show complete plans of the work at 1:100 or a scale sufficient to indicate: 

.1 Widths and heights of all panels. 

.2 Locations of panel joins, vertical and horizontal. 

.3 Finish of each side of each panel, 

.4 Locations of all components, 

.5 Heights of work surfaces and accessories indicated. 

.6 Points of connection of powered panels to hard-wired circuits, 

.7 Locations of all electrical and telephone and data outlets 

.4 Update shop drawings upon completion of installation to show completed (as-built) 
layout in AutoCAD format, as requested by Departmental Representative and in 
accordance with Department CAD Standards.  

1.6 WARRANTY 

.1 Provide a written warranty, signed and issued in the name of National Research Council 
of Canada by the manufacturer stating that the post and panel demountable partitions 
system is guaranteed against defects in materials and workmanship of the systems as a 
whole or of any component for a period of five (5) years and against obsolescence for a 
period of ten (10) years from the date of Substantial Completion. 

.2 Replacement of defective material to be provided at no cost for parts, labourer, and 
transportation for first five (5) years.   

.3 Provide replacement parts, including transportation, for five (5) years after initial five (5) 
years from date of Substantial Completion at no cost to the National Research Council of 
Canada. 

1.7 TRAINING 

.1 Provide training in accordance with closeout procedures of Section 01 00 10. 
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.2 Provide a training program for designated maintenance staff in methods of disassembly 
and reassembly, reupholstering, replacement and ordering of panels and components, 
furniture etc. 

1.8 TOOLS 

.1 Supply two (2) sets of tools required for disassembly, reassembly, and reupholstery for 
use by maintenance personnel, in accordance with closeout procedures of Section 01 00 
10. 

1.9 MAINTENANCE DATA 

.1 Provide two (2) sets of Maintenance and Operations Manuals in accordance with 
closeout procedures of Section 01 00 10,  including assembly, disassembly, refinishing 
and reupholstering and maintenance data. 

1.10 DIMENSIONS 

.1 Provide panels as dimensioned on drawings.   

.2 Panel heights shall consist of a base panel with or without added stacking panels to 
achieve panel division heights as indicated on drawings.  

.3 Dimensions noted on the drawings are critical minimums required to accommodate 
specific furniture and provide adequate corridor and exit widths that meet NBCC, latest 
edition, Exit Requirements. 

.4 Dimensions of workstations shall not be scaled from the drawings.  Workstations are to 
be constructed using the minimum number of standard panels yielding the total length of 
the dimension provided such that specified and future components or furniture can be 
installed in the indicated location. Layouts to accommodate future or specified furniture 
layouts as shown by combination panel hung and floor supports without having to be 
reconfigured. 

.5 Panels and workstation components to the manufacturer's nearest standard size to the 
metric dimensions indicated.  

.6 Panels and panel ends delineating corridors to fall on straight lines. 

1.11 SCHEDULING 

.1 Departmental Representative to approve installation schedule. Schedule time for 
inspections and training. 

1.12 MAINTENANCE MATERIALS 

.1 Provide maintenance material listed and in accordance with closeout procedures of 
Section 01 00 10. 

.2 Provide 15 m2 of each type and colour of upholstery fabric used as surface covering for 
partition panels.  
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.3 Provide 150 ml quantity of touch-up fluid for the repair of paint-type surfaces.  Supply 
touch-up fluid in small containers. 

.4 Maintenance materials to be of the same production run, and dye lot as the installed 
materials. 

PART 2 Products  

2.1 ACCEPTABLE PRODUCTS AND MANUFACTURERS 

.1 Specification is based on Canvas as manufactured by Herman Miller. Equivalent 
products with similar design and function must be submitted to the Departmental 
Representative for review, conformance to design concept and accommodation 
requirements. 

.2 The following products and manufacturers are acceptable, subject to conformance with 
the specification and drawings: 

.1 Canvas as manufactured by Herman Miller. 

.2 Compose as manufactured by Haworth. 

.3 Answer as manufactured by Steelcase. 

.4 Leverage as manufactured by Teknion 

.5 Cosmopolitan as manufactured by Tayco. 

.3 Provide all primary products specified in this section as the products of a single 
manufacturer with a minimum of ten (10) years experience. 

2.2 PANELS 

.1 Panel Types:  

.1 Panel thickness: 75 mm +/- 5 mm. 

.2 Standard panel width +/- 25mm: 
.1 915 mm 
.2 610 mm 
.3 1219 mm 
.4 1524 mm 
.5 Other panel sizes for closure panels may be required. 

.3 Standard panel heights:  
.1 1270 or 1447 mm  
.2 1676 or 1727 mm  

.4 Use combinations of panel widths and heights listed above to achieve 
workstation layouts indicated on drawings. Max panel and glass topper height 
1727mm,  
.1 Panel height of 1447 mm plus glass topper height 280 mm = 1727 mm, 
.2 Panel height of 1270 mm plus glass topper height 406mm = 1676 mm. 

.2 Architectural glazed elements: single pane 6.0 mm clear tempered glass, frameless, for 
panels as indicated.  
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.1 Glass panel-topper height: 
.1 280 mm or 406 mm. 

.3 Panel construction:  Panels to be capable of providing telephone, data and power as 
indicated. Manufacturer to provide power from building connection to receptacle 
locations. Cover panels with the specified fabric, attached to allow field re-upholstery 
without removing the panel. Trim panels  with durable top and side rail. If caps are 
required by manufacturer to provide trim look, caps are to be metal or PVC unless noted 
otherwise. Trim to be finished with the manufacturer's standard powder coated finish, 
colour to be selected by Departmental Representative.   Panels to be load bearing up to 
1700 mm. 

.4 Panel frames: 

.1 Frames shall consist of four roll-formed cold rolled steel tubes welded together 
at the corners into a rectangular frame and finished using an e-coating process.  
Frames shall be load bearing. 

.2 Panels shall be reinforced to accommodate cantilevered work surfaces, shelves 
and storage units. 

.5 Panel core: no-added formaldehyde molded fiber-pad insert. 

.6 Panel joints:  Panels shall be jointed with manufacturer’s standard closure providing a 
sight and sound seal as tight as possible (maximum allowable gap of 3 mm).  Provide 
equal sight and sound, seal at existing construction, where wall mounts are used. 

.1 Panels shall have the capability to stack up to 90" and be connect to one another 
via a bolted connection.  

.2 Panel connectors must be universal for use in all 90 degree conditions (2-,3- and 
4-way conditions shall be orderable as a single line item). 

.7 Support:  Manufacturer's standard, to permit up to 38 mm +/- 5 mm adjustment.  Provide 
two (2) corrosion resistant supports per panel and provide grippers for each support leg 
for the finished floor. Provide extended leg support to meet site conditions at no extra 
cost. Provide support for panels independent of work surfaces. Provide stabilizing panels 
as required, where wall attachment is not possible.  

.8 Fabric:  Fabric pattern/style as selected by Departmental Representative from 
manufacturers full range, meeting this specification. Several colors or patterns may be 
used throughout, limited to three (3) different colors or patterns. Fabric to meet the 
following minimum requirements; 

.1 Content:  100% polyester (may contain recycled material) 

.2 Weight:   Between 275 and 400 g per linear m  

.3 Width:   min 1675 mm 

.4 Directional:  Non-directional 

.5 Fabric to meet the Association of Contract Textiles (ACT), Fabric Performance 
Guidelines.  

.9 Adjustment:  Panels to allow for work surface components and accessories to be adjusted 
in height in 25 mm increments. 
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2.3 FURNITURE COMPONENTS  

.1 Manufacturer's standard systems furniture as shown on the drawings.  

.2 Provide standard supports and accessories required for proper installation and 
functioning of the furniture components.  Provide accessories for optimum rigidity of 
work surfaces and other items without attaching panel bottoms or legs to building 
structure.  Where support legs are necessary provide corrosion resistant supports and two 
(2) per panel. 

.3 Colours as selected by the Departmental Representative from the manufacturer's full 
range. 

.4 Provide numbers and types of units indicated: 

.5 Work Surfaces:   

.1 Straight and corner styles, depths and lengths as shown. 
.1 Fixed height work surface with panel mounted bracket supports. 
.2 Freestanding  electric height adjustable (simple up down) work table 

with 686 mm to 1173 mm range on L-shaped legs. 
.1 Typical Workstation – Surface Size: 

.1 610 mm X 1220 mm.  
.2 Private Offices – 333, 334, 335, and 336 – Surface Size. 

.1 762 mm X 1524 mm with modesty panel. 
.3 Similar product to: 

.1 Renew Sit-To-Stand Tables as manufactured by 
Herman Miller. 

.2 Manufacturers standard, constructed of high pressure plastic laminate bonded to 
high pressure particle board, with a high pressure laminate backer sheet on the 
underside work surfaces and pre-drilled for support devices.  
.1 Thickness: 25 mm to 30 mm. 

.3 Edges to be rounded and trimmed with a PVC T-moulding in a colour to be 
selected by Departmental Representative.   

.4 Support brackets to be self-locking where mounted to panels. Colour and finish 
to match the panel trim.   

.5 Each work surface may be supported using pedestals, panels, brackets or 
cantilever brackets or a combination thereof.  

.6 Work surfaces may be hung from panels in an off modular manner.   

.7 Design work surfaces to support up to 200 kg as per ANSI-BIFMA 5.5, 1998, 
Functional Load Test, tested for 60 minutes fully loaded with less than 1/180 of 
span deflection.    

.8 Extra support to be provided for work surfaces 1500 mm and over in length.  

.9 Provide a clearance envelope under work surfaces 610 mm in depth or greater, to 
meets CSA Z412 Guidelines for Office Ergominics.  

.10 Colour to be selected by the Departmental Representative from manufacturer's 
full range.  
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.11 Floor supports to have adjustable capability for levelling with a vertical 
adjustment of 25 mm.   

.6 Open Shelves: 

.1 Construction and finish: to match work surfaces. 

.2 Shelf depth: 337 mm. 

.3 Shelf end height: 204 mm. 

.4 Shelf length 1220mm 

.5 With 1220 mm LED light below. 

.7 Storage tower:   

.1 Typical Workstation: 
.1 Dimensions: 

.1 Width: 610 mm. 

.2 Depth: 610 mm. 

.3 Height: 1727 mm. 
.2 Drawer configuration: Drawers in box/box/file. 
.3 Closed bookcase with hinged door and one adjustable shelf. 
.4 Colours as selected by Departmental Representative from manufacturer's 

full range.  
.2 Private Offices – 333, 334, 335, and 336 

.1 Dimensions: 
.1 Width: 914 mm 
.2 Depth: 610 mm 
.3 Height: 1650 mm 

.2 Full Coat storage with bar. 

.3 Drawer configuration: Drawers in box/box/file. 

.4 Closed bookcase with hinged door and one adjustable shelf. 

.5 Colours as selected by Departmental Representative from manufacturer's 
full range 

.8 User Adjustable Tool Bar:  Provide one option per workstation, 

.1 Option#1 Panel Integrated User Adjustable Tool Bar 
.1 Manufacturer's standard sizes to match panel width. 
.2 Qty two X 610 mm user adjustable tool bar.  
.3 Constructed from heavy duty extruded aluminium, Colour finish to 

match panel trim.  
.4 Provide all necessary accessories for proper attachment to building 

components to provide support for panel.  
.2 Option #2 Panel integrated slat tile:   

.1 Manufacturer's standard sizes to match panel height and width.  

.2 Constructed from heavy duty extruded aluminum, Colour finish to match 
panel trim.  

.3 Tracks to be 12 mm slotted on 25 mm centers to match panel side rails.  
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.4 Provide all necessary accessories for proper attachment to building 
components to provide support for panel.  

.9 Electrical Feed modules:   

.1 Provide for routing of communications and data cables, and access to power 
receptacles.   

.2 Manufacturers standard sizes as indicated.  Modules to provide power to the 
panel's raceway from wall or ceiling connections.    
.1 Panel base raceway covers shall have factory installed knockouts (4 per 

panel, 2 each side). 
.2 External base in feed modules shall be capable of mounting into every 

base receptacle outlet location. 
.3 Provide leads length as required for connection to the building electrical system.   
.4 Leads to be in CSA protective covering, as per the Canadian Electrical Code.  

.10 Ceiling Feeds: 

.1 Provide ceiling poles when required and where indicated. Finish to match metal 
finish on exposed panel trim. 
.1 Five station or less clusters require one ceiling pole, with power and a 

minimum data capacity of 24 CAT6. 
.1 With metal separation between power and data. 

.2 Five to eight station clusters require two ceiling poles. One power 
ceiling feed pole and one data pole with minimum of 24 CAT6 capacity. 

.2 Power pole widths shall be equal to the thickness of the panels. 

.3 Power pole shall be capable of being opened along the length of the vertical of 
the pole to permit lay-in of wiring. 

.11 Wiring: 

.1 Wiring for panel systems shall have preconnectorized cable assemblies for 
connection of duplex receptacles and meet the following requirements: 
.1 Voltage:  120/208 VAC 
.2 Circuit capacity: three circuits with not less than six wires providing one 

circuit having the common ground and having its own neutral.  
.3 One circuit for dedicated/isolated use of the computer 
.4 Tamper proof connectors. 
.5 Flexible cable to the Canadian Electrical Code, approved for use in 

systems furniture. The complete electrical system in the panels and the 
components to meet CSA-C22.2, No. 23.  

.12 Receptacles:   

.1 Manufacturer’s standard single sided duplex style, 15 Amp CSA configuration 5-
15R configuration.   

.2 Coordinate actual locations in the panels on site by the Departmental 
Representative’s Representative.   
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.3 Provide two duplex receptacles for general use and one isolated/dedicated 
duplex per workstation, receptacles may be a combination of duplex or simplex 
providing six (6) plug-in locations. 
.1 One general use duplex outlet along spine. 
.2 One general use duplex outlet and one isolated/dedicated duplex outlet 

under the electric height adjustable table. 

.13 Raceway systems:   

.1 Manufacturer’s standard raceway to accommodate both electrical, telephone/data 
distribution, be an integral part of the base panel and ULC approved.   

.2 Panels without power shall be capable of field installation without changing or 
removing panel raceways and carry up to three separate 120 volt A.C. 15 amp 
circuits.  

.3 Location of duplexes as shown on drawings. Wiring shall move easily through 
raceways and around corners in both vertical and horizontal directions.   

.4 Raceways to be accessible from at least one side, located at desk or base height. 

.14 Cutouts:   

.1 Provide factory cut-outs as required for all outlets and replacement cover plates.  

.15 Miscellaneous:  In addition to the products specified and listed herein, provide all 
additional products, hardware, trims and accessories needed for a proper,  operable and 
complete installation. 

PART 3 Execution 

3.1 INSTALLATION 

.1 Install panels, componentry, accessories and systems furniture in accordance with the 
manufacturers' instructions and reviewed shop drawings and adjust for proper 
performance. 

.2 Install panels over finished floor. 

.3 Adjust panel heights as necessary to suit unevenness of floors and ensure horizontal lines 
of panels are level and continuous. 

.4 Install and adjust seals between panels and existing construction for proper performance. 

.5 Supply maintenance inventory parts list. 

.6 Replace all damaged panels, componentry, accessories and systems furniture or repair to 
the approval of the Departmental  Representative.  Obtain approval to repair in each 
instance before beginning repair work, and at completion of repair work.  

.7 Provide Departmental Representative with maintenance material at the time of 
Certificate of Final Completion. 
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3.2 ELECTRICAL 

.1 Install all panel electrical work to meet the requirements of the Canadian Electrical Code 
Latest Edition and to the approval of authorities having jurisdiction.  

.2 Co-ordinate connection of panel electrical system with the building electrical system 
installers.  

.3 Co-ordinate with the work of the data cable installers and telephone installers. 

3.3 CLEANING 

.1 Perform cleaning after installation to remove construction and accumulated 
environmental dirt. 

.2 Clean surfaces after installation using manufacturer’s recommended cleaning procedures. 

.3 Upon completion of installation remove surplus materials, rubbish, tools and equipment. 

END OF SECTION 
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Part 1 General 

1.1 SUBMITTALS 

.1 Submittals: in accordance with Section 00 10 00 – General Instructions. 

.2 Shop drawings; submit drawings stamped and signed by professional engineer registered or 
licensed in Province of Ontario, Canada. 

.3 Shop drawings to show: 

.1 Mounting arrangements. 

.2 Operating and maintenance clearances. 

.4 Shop drawings and product data accompanied by: 

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

.2 Acoustical sound power data, where applicable. 

.3 Points of operation on performance curves. 

.4 Manufacturer to certify current model production. 

.5 Certification of compliance to applicable codes. 

.5 Closeout Submittals: 

.1 Provide operation and maintenance data for incorporation into manual specified in 
Section 00 10 00 – General Instructions. 

.2 Operation and maintenance manual approved by, and final copies deposited with, 
Departmental Representative before final inspection. 

.3 Operation data to include: 
.1 Control schematics for systems including environmental controls. 
.2 Description of systems and their controls. 
.3 Description of operation of systems at various loads together with reset 

schedules and seasonal variances. 
.4 Operation instruction for systems and component. 
.5 Description of actions to be taken in event of equipment failure. 
.6 Valves schedule and flow diagram. 
.7 Colour coding chart. 

.4 Maintenance data to include: 
.1 Servicing, maintenance, operation and trouble-shooting instructions for each 

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

.5 Performance data to include: 
.1 Equipment manufacturer's performance datasheets with point of operation as 

left after commissioning is complete. 
.2 Equipment performance verification test results. 
.3 Special performance data as specified. 
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.4 Testing, adjusting and balancing reports as specified in Section 23 05 93 - 
Testing, Adjusting and Balancing for HVAC. 

.6 Approvals: 
.1 Submit one (1) draft copy of Operation and Maintenance Manual to 

Departmental Representative for approval. Submission of individual data 
will not be accepted unless directed by Departmental Representative. 

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

.7 Additional data: 
.1 Prepare and insert into operation and maintenance manual additional data 

when need for it becomes apparent during specified demonstrations and 
instructions. 

.8 Site records: 
.1 Departmental Representative will provide one (1) set of reproducible 

mechanical drawings. Provide sets of prints as required for each phase of 
work. Mark changes as work progresses and as changes occur. Include 
changes to existing mechanical systems, control systems and low voltage 
control wiring. 

.2 Transfer information weekly to reproducibles, revising reproducibles to 
show work as actually installed. 

.3 Use different colour waterproof ink for each service. 

.4 Make available for reference purposes and inspection. 
.9 As-Built drawings: 

.1 Prior to start of Testing, Adjusting and Balancing for HVAC, finalize 
production of as-built drawings. 

.2 Identify each drawing in lower right hand corner in letters at least 12 mm 
high as follows: - "AS BUILT DRAWINGS: THIS DRAWING HAS BEEN 
REVISED TO SHOW MECHANICAL SYSTEMS AS INSTALLED" 
(Signature of Contractor) (Date). 

.3 Submit to Departmental Representative for approval and make corrections as 
directed. 

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

.5 Submit completed reproducible as-built drawings with Operating and 
Maintenance Manuals. 

.10 Submit copies of as-built drawings for inclusion in final TAB report. 

1.2 MAINTENANCE 

.1 Furnish spare parts in accordance with Section 00 10 00 – General Instructions as follows: 

.1 One set of packing for each pump. 

.2 One casing joint gasket for each size pump. 

.3 One glass for each gauge glass. 

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

.3 Furnish one commercial quality grease gun, grease and adapters to suit different types of 
grease and grease fittings. 
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1.3 DELIVERY, STORAGE, AND HANDLING 

.1 Waste Management and Disposal: 

.1 Construction/Demolition Waste Management and Disposal: separate waste materials 
for reuse and recycling in accordance with Section 00 10 00 – General Instructions. 

Part 2 Products 

2.1 NOT USED 

.1 Not used. 

Part 3 Execution 

3.1 PAINTING REPAIRS AND RESTORATION 

.1 Do painting in accordance with generally accepted industry best practices. 

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

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

3.2 CLEANING 

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

3.3 FIELD QUALITY CONTROL 

.1 Manufacturer's Field Services: 

.1 Obtain written report from manufacturer verifying compliance of Work, in handling, 
installing, applying, protecting and cleaning of product and submit Manufacturer's 
Field Reports as described in PART 1 - SUBMITTALS. 

.2 Provide manufacturer's field services consisting of product use recommendations and 
periodic site visits for inspection of product installation in accordance with 
manufacturer's instructions. 

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

3.4 DEMONSTRATION 

.1 Supply tools, equipment and personnel to demonstrate and instruct operating and maintenance 
personnel in operating, controlling, adjusting, trouble-shooting and servicing of all systems 
and equipment during regular work hours, prior to acceptance. 

.2 Use operation and maintenance manual, as-built drawings, and audio visual aids as part of 
instruction materials. 

.3 Instruction duration time requirements as specified in appropriate sections. 
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.4 Departmental Representative may record these demonstrations on video tape for future 
reference. 

3.5 PROTECTION 

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

END OF SECTION 
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Part 1 General 

1.1 REFERENCES 

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

.1 ASHRAE Standard 90.1-[01], Energy Standard for Buildings Except Low-Rise 
Residential Buildings (IESNA co-sponsored; ANSI approved; Continuous 
Maintenance Standard). 

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

.1 ASTM B209M-[04], Standard Specification for Aluminum and Aluminum Alloy 
Sheet and Plate [Metric]. 

.2 ASTM C335-[04], Standard Test Method for Steady State Heat Transfer Properties 
of Horizontal Pipe Insulation. 

.3 ASTM C411-[04], Standard Test Method for Hot-Surface Performance of 
High-Temperature Thermal Insulation. 

.4 ASTM C449/C449M-[00], Standard Specification for Mineral 
Fiber-Hydraulic-Setting Thermal Insulating and Finishing Cement. 

.5 ASTM C533-[2004], Calcium Silicate Block and Pipe Thermal Insulation. 

.6 ASTM C547-[2003], Mineral Fiber Pipe Insulation. 

.7 ASTM C795-[03], Standard Specification for Thermal Insulation for Use in Contact 
with Austenitic Stainless Steel. 

.8 ASTM C921-[03a], Standard Practice for Determining the Properties of Jacketing 
Materials for Thermal Insulation. 

.3 Canadian General Standards Board (CGSB) 

.1 CGSB 51-GP-52Ma-[89], Vapour Barrier, Jacket and Facing Material for Pipe, Duct 
and Equipment Thermal Insulation. 

.2 CAN/CGSB-51.53-[95], Poly (Vinyl Chloride) Jacketting Sheet, for Insulated Pipes, 
Vessels and Round Ducts 

.4 Department of Justice Canada (Jus) 

.1 Canadian Environmental Assessment Act (CEAA), 1995, c. 37. 

.2 Canadian Environmental Protection Act (CEPA), 1999, c. 33. 

.3 Transportation of Dangerous Goods Act (TDGA), 1992, c. 34. 

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

.1 Material Safety Data Sheets (MSDS). 

.6 Manufacturer's Trade Associations 

.1 Thermal Insulation Association of Canada (TIAC): National Insulation Standards 
(Revised 2004). 
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.7 Underwriters' Laboratories of Canada (ULC) 

.1 CAN/ULC-S102-[03], Surface Burning Characteristics of Building Materials and 
Assemblies. 

.2 CAN/ULC-S701-[01], Thermal Insulation, Polystyrene, Boards and Pipe Covering. 

.3 CAN/ULC-S702-[1997], Thermal Insulation, Mineral Fibre, for Buildings 

.4 CAN/ULC-S702.2-[03], Thermal Insulation, Mineral Fibre, for  Buildings, Part 2: 
Application Guidelines. 

1.2 DEFINITIONS 

.1 For purposes of this section: 

.1 "CONCEALED" - insulated mechanical services in suspended ceilings and 
non-accessible chases and furred-in spaces. 

.2 "EXPOSED" - will mean "not concealed" as specified. 

.2 TIAC ss: 

.1 CRF: Code Rectangular Finish. 

.2 CPF: Code Piping Finish. 

1.3 SUBMITTALS 

.1 Submittals: in accordance with Section 00 10 00 – General Instructions. 

.2 Product Data: 

.1 Submit manufacturer's printed product literature, specifications and datasheet in 
accordance with Section 00 10 00 – General Instructions. Include product 
characteristics, performance criteria, and limitations. 

.3 Shop Drawings: 

.1 Submit shop drawings in accordance with Section 00 10 00 – General Instructions. 

.4 Samples: 

.1 Submit samples in accordance with Section 00 10 00 – General Instructions. 

.2 Submit for approval: complete assembly of each type of insulation system, insulation, 
coating, and adhesive proposed. Mount sample on 12 mm plywood board. Affix label 
beneath sample indicating service. 

.5 Quality assurance submittals: submit following in accordance with Section 00 10 00 – 
General Instructions. 

.1 Certificates: submit certificates signed by manufacturer certifying that materials 
comply with specified performance characteristics and physical properties. 

.2 Instructions: submit manufacturer's installation instructions. 
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1.4 QUALITY ASSURANCE 

.1 Qualifications: 

.2 Installer: specialist in performing work of this Section, and have at least three (3) years 
successful experience in this size and type of project, qualified to standards and member of 
TIAC. 

1.5 DELIVERY, STORAGE AND HANDLING 

.1 Packing, shipping, handling and unloading: 

.1 Deliver, store and handle in accordance with manufacturer's written instructions and 
Section 00 10 00 – General Instructions. 

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

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

.2 Storage and Protection: 

.1 Protect from weather, construction traffic. 

.2 Protect against damage. 

.3 Store at temperatures and conditions required by manufacturer. 

.3 Waste Management and Disposal: 

.1 Construction/Demolition Waste Management and Disposal: separate waste materials 
for reuse and recycling in accordance with Section 00 10 00 – General Instructions. 

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

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

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

Part 2 Products 

2.1 FIRE AND SMOKE RATING 

.1 In accordance with CAN/ULC-S102. 

.1 Maximum flame spread rating: 25. 

.2 Maximum smoke developed rating: 50. 

2.2 INSULATION 

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

.2 Thermal conductivity ("k" factor) not to exceed specified values at 24 degrees C mean 
temperature when tested in accordance with ASTM C335. 
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.3 TIAC Code A-1: rigid moulded mineral fibre without factory applied vapour retarder jacket. 

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

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

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

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

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

.3 Maximum "k" factor: to CAN/ULC-S702 and ASTM C547. 

2.3 INSULATION SECUREMENT 

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

.2 Contact adhesive: quick setting. 

.3 Canvas adhesive: washable. 

.4 Tie wire: 1.5mm diameter stainless steel. 

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

2.4 CEMENT 

.1 Thermal insulating and finishing cement: 

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

2.5 VAPOUR RETARDER LAP ADHESIVE 

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

2.6 INDOOR VAPOUR RETARDER FINISH 

.1 Vinyl emulsion type acrylic, compatible with insulation. 

2.7 OUTDOOR VAPOUR RETARDER FINISH 

.1 Vinyl emulsion type acrylic, compatible with insulation. 

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

2.8 JACKETS 

.1 Polyvinyl Chloride (PVC): 

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

.2 Colours: to match adjacent finish paint. 

.3 Minimum service temperatures: -20 degrees C. 

.4 Maximum service temperature: 65 degrees C. 

.5 Moisture vapour transmission: 0.02 perm. 

.6 Thickness: min 20 mil. 
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.7 Fastenings: 
.1 Use solvent weld adhesive compatible with insulation to seal laps and joints. 
.2 Tacks. 
.3 Pressure sensitive vinyl tape of matching colour. 

.2 Canvas: 

.1 220gm/m2 cotton, plain weave, treated with dilute fire retardant lagging adhesive to 
ASTM C921. 

.2 Lagging adhesive: compatible with insulation. 

Part 3 Execution 

3.1 MANUFACTURER'S INSTRUCTIONS 

.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheet. 

3.2 PRE-INSTALLATION REQUIREMENT 

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

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

3.3 INSTALLATION 

.1 Install in accordance with TIAC National Standards. 

.2 Apply materials in accordance with manufacturer’s instructions and this specification. 

.3 Use two (2) layers with staggered joints when required nominal wall thickness exceeds 
75mm. 

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

.1 Install hangers, supports outside vapour retarder jacket. 

.5 Supports, Hangers: 

.1 Apply high compressive strength insulation, suitable for service, at oversized saddles 
and shoes where insulation saddles have not been provided. 

3.4 PIPING INSULATION SCHEDULES 

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

.2 TIAC Code: A-1. 

.1 Securements: stainless steel bands at 300 mm on centre. 

.2 Seals: lap seal adhesive, lagging adhesive. 

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

.1 Securements: stainless steel bands at 300mm on centre. 

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

.3 Installation: TIAC Code: 1501-C. 

.4 Thickness of insulation as listed in following table. 

.1 Run-outs to individual units and equipment not exceeding 4m long. 

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

Application TIAC 
code 

Pipe sizes (NPS) and insulation thickness (mm) 

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

Domestic Hot Water A-1 25 25 25 38 38 38 
Domestic Cold Water A-3 25 25 25 25 25 25 

 

.5 Finishes: 

.1 Exposed indoors: PVC jacket. 

.2 Exposed in mechanical rooms: canvas jacket. 

.3 Concealed, indoors: canvas jacket. 

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

.5 Outdoors: water-proof aluminum jacket. 

.6 Finish attachments: stainless steel bands, at 150 mm on centre. Seals: wing closed. 

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

3.5 CLEANING 

.1 Proceed in accordance with Section 00 10 00 – General Instructions. 

.2 Upon completion and verification of performance of installation, remove surplus materials, 
excess materials, rubbish, tools and equipment. 

END OF SECTION 
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Part 1 General 

1.1 REFERENCES 

.1 American National Standards Institute/National Fire Prevention Association (ANSI/NFPA) 

.1 ANSI/NFPA 13-[2002], Installation of Sprinkler Systems. 

.2 ANSI/NFPA 24-[2002], Installation of Private Fire Service Mains and Their 
Appurtenances. 

.3 ANSI/NFPA 25-[2002], Standard for the Inspection, Testing, and Maintenance of 
Water-Based Fire Protection Systems. 

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

.1 Material Safety Data Sheets (MSDS). 

.3 Underwriter's Laboratories of Canada (ULC) 

.1 CAN4 S543-[M984], Standard for Internal Lug Quick Connect Couplings for Fire 
Hose. 

1.2 SAMPLES 

.1 Submit samples of following: 

.1 Each type of sprinkler head. 

1.3 DESIGN REQUIREMENTS 

.1 Include with each system materials, accessories, and equipment inside and outside building to 
provide each system complete and ready for use. 

.2 Design and provide each system to give full consideration to blind spaces, piping, electrical 
equipment, ducts, and other construction and equipment in accordance with detailed shop 
drawings. 

.3 Locate sprinkler heads in consistent pattern with ceiling grid, lights, and air supply diffusers. 

.4 Devices and equipment for fire protection service: ULC approved for use in wet pipe 
sprinkler systems. 

.5 Design systems for earthquake protection for buildings in seismic zones. 

.6 Location of Sprinkler Heads: 

.1 Locate heads in relation to ceiling and spacing of sprinkler heads not to exceed that 
permitted by NFPA 13 for ordinary occupancy. 

.2 Uniformly space sprinklers on branch. 

.7 Water Distribution: 

.1 Make distribution uniform throughout the area in which sprinkler heads will open. 
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.8 Density of Application of Water: 

.1 Size pipe to provide specified density when system is discharging specified total 
maximum required flow. 

.9 Sprinkler Discharge Area: 

.1 Area: hydraulically most remote area as defined in NFPA 13. 

1.4 SUBMITTALS 

.1 Product Data: 

.1 Submit manufacturer's printed product literature, specifications and datasheet in 
accordance with Section 00 10 00 – General Instructions. 

.2 Shop Drawings: 

.1 Submit shop drawings in accordance with Section 00 10 00 – General Instructions. 
.1 Shop drawings: submit drawings stamped and signed by professional 

engineer registered or licensed in Province of Ontario, Canada. 
.2 Indicate: 

.1 Materials. 

.2 Finishes. 

.3 Method of anchorage 

.4 Number of anchors. 

.5 Supports. 

.6 Reinforcement. 

.7 Assembly details. 

.8 Accessories. 

.3 Quality assurance submittals: submit following in accordance with Section 00 10 00 – 
General Instructions. 

.1 Test reports: 
.1 Submit certified test reports for wet pipe fire protection sprinkler systems 

from approved independent testing laboratories, indicating compliance with 
specifications for specified performance characteristics and physical 
properties. 

.2 Certificates: submit certificates signed by manufacturer certifying that 
materials comply with specified performance characteristics and physical 
properties. 

.3 Instructions: submit manufacturer's installation instructions. 
.2 Manufacturer's Field Reports: manufacturer's field reports specified. 
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.4 Closeout Submittals: 

.1 Submit maintenance and engineering data for incorporation into manual specified in 
Section 00 10 00 – General Instructions in accordance with ANSI/NFPA 20. 

.2 Manufacturer's Catalog Data, including specific model, type, and size for: 
.1 Pipe and fittings. 
.2 Alarm valves. 
.3 Valves, including gate, check, and globe. 
.4 Water motor alarms. 
.5 Sprinkler heads. 
.6 Pipe hangers and supports. 
.7 Pressure or flow switch. 
.8 Fire department connections. 
.9 Excess pressure pump. 
.10 Mechanical couplings. 

.3 Drawings: 
.1 Sprinkler heads and piping system layout. 

.1 Prepare 760mm by 1050mm detail working drawings of system 
layout in accordance with NFPA 13, "Working Drawings (Plans)". 

.2 Show data essential for proper installation of each system. 

.3 Show details, plan view, elevations, and sections of systems supply 
and piping. 

.4 Show piping schematic of systems supply, devices, valves, pipe, and 
fittings.  Show point to point electrical wiring diagrams. 

.2 Electrical wiring diagrams. 
.4 Design Data: 

.1 Calculations of sprinkler system design. 

.2 Indicate type and design of each system and certify that each system has 
performed satisfactorily in the manner intended for not less than 18 months. 

.5 Field Test Reports: 
.1 Preliminary tests on piping system. 

.6 Records: 
.1 As-built drawings of each system. 

.1 After completion, but before final acceptance, submit complete set 
of as-built drawings of each system for record purposes. 

.2 Submit 760mm by 1050mm drawings with title block similar to full 
size contract drawings. 

.7 Operation and Maintenance Manuals: 
.1 Provide maintenance data for incorporation into manual specified in Section 

00 10 00 – General Instructions. 
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1.5 QUALITY ASSURANCE 

.1 Qualifications: 

.1 Installer: company or person specializing in wet sprinkler systems with documented 
experience. 

1.6 MAINTENANCE 

.1 Extra Materials: 

.1 Provide maintenance materials in accordance with Section 00 10 00 – General 
Instructions. 

.2 Provide spare sprinklers and tools as required by ANSI/NFPA 13. 

1.7 DELIVERY, STORAGE, AND HANDLING 

.1 Packing, shipping, handling and unloading: 

.1 Deliver, store and handle in accordance with Section 00 10 00 – General Instructions. 

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

.2 Storage and Protection: 

.1 Store materials indoors, in dry location. 

.2 Store and protect materials from exposure to harmful weather conditions and at 
temperature and humidity conditions recommended by manufacturer. 

.3 Waste Management and Disposal: 

.1 Construction/Demolition Waste Management and Disposal: separate waste materials 
for reuse and recycling in accordance with Section 00 10 00 – General Instructions. 

Part 2 Products 

2.1 ABOVE GROUND PIPING SYSTEMS 

.1 Provide fittings for changes in direction of piping and for connections. 

.1 Make changes in piping sizes through tapered reducing pipe fittings, bushings will 
not be permitted. 

.2 Perform welding in shop; field welding will not be permitted. 

.3 Conceal piping in areas with suspended ceiling. 

2.2 PIPE, FITTINGS AND VALVES 

.1 Pipe: 

.1 Ferrous: to ANSI/NFPA 13. 

.2 Copper tube: to ANSI/NFPA 13. 
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.2 Fittings and joints to ANSI/NFPA 13: 

.1 Ferrous: screwed, welded, flanged or roll grooved. 

.2 Copper tube: screwed, soldered, brazed. 

.3 Provide threaded or grooved-end type fittings into which sprinkler heads, sprinkler 
head riser nipples, or drop nipples are threaded. 

.4 Plain-end fittings with mechanical couplings and fittings which use steel gripping 
devices to bite into pipe when pressure is applied will not be permitted. 

.5 Rubber gasketed grooved-end pipe and fittings with mechanical couplings are 
permitted in pipe sizes 32mm (1-1/4”) and larger. 

.6 Fittings: ULC approved for use in wet pipe sprinkler systems. 

.7 Ensure fittings, mechanical couplings, and rubber gaskets are supplied by same 
manufacturer. 

.8 Side outlet tees using rubber gasketed fittings are not permitted. 

.9 Sprinkler pipe and fittings: metal. 

.3 Valves: 

.1 ULC listed for fire protection service. 

.2 Gate valves: open by counter-clockwise rotation. 

.3 Provide rising stem OS & Y valve beneath each alarm valve in each riser when more 
than one alarm valve is supplied from same water supply pipe. 

.4 Check valves: flanged clear opening swing-check type with flanged inspection and 
access cover plate for sizes 10cm and larger. 

.5 Provide gate valve in piping protecting elevator hoistways, machine rooms, and 
machinery spaces. 

.4 Pipe hangers: 

.1 ULC listed for fire protection services in accordance with NFPA. 

2.3 SPRINKLER HEADS 

.1 General: to ANSI/NFPA 13 and ULC listed for fire services. 

.2 Sprinkler Head Type: 

.1 Type C: pendant chrome glass bulb type. 

.3 Provide sprinkler heads with orifice sized to match existing. 

.1 Release element of each head to be of intermediate temperature rating or higher as 
suitable for specific application, and match existing sprinkler head ratings. 

.2 Provide polished chromium-plated pendent sprinklers below suspended ceilings. 

.3 Provide corrosion-resistant sprinkler heads and sprinkler head guards in accordance 
with NFPA 13. 

.4 Provide sprinkler heads as indicated. 

.5 Deflector: not more than 75mm below suspended ceilings. 

.6 Ceiling plates: not more than 25mm deep. 

.7 Ceiling cups: not permitted. 
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2.4 PIPE SLEEVES 

.1 Provide pipe sleeves where piping passes through walls, floors, and roofs. 

.2 Secure sleeves in position and location during construction. 

.3 Provide sleeves of sufficient length to pass through entire thickness of walls, floors, and roofs. 

.4 Provide 2.5cm minimum clearance between exterior of piping and interior of sleeve or core-
drilled hole. 

.1 Firmly pack space with mineral wool insulation. 

.2 Seal space at both ends of sleeve or core-drilled hole with mechanically adjustable 
segmented elastomeric seal. 

.3 In fire walls and fire floors, seal both ends of pipe sleeves or core-drilled holes with 
ULC listed fill, void, or cavity material. 

.5 Sleeves in Masonry and Concrete Walls, Floors, and Roofs: 

.1 Provide hot-dip galvanized steel sleeves. 

.2 Core drilling of masonry and concrete may be provided in lieu of pipe sleeves when 
cavities in core-drilled hole are completely grouted smooth. 

.6 Sleeves in materials other than masonry and concrete walls, floors and roofs: 

.1 Provide 0.61mm thick galvanized steel sheet. 

2.5 ESCUTCHEON PLATES 

.1 Provide split hinge type metal plates for piping passing through walls, floors, and ceilings in 
exposed spaces. 

.2 Provide polished stainless steel plates in finished spaces. 

.3 Provide paint finish on metal plates in unfinished spaces. 

2.6 SPARE PARTS CABINET 

.1 Provide metal cabinet with extra sprinkler heads and sprinkler head wrench adjacent to each 
alarm valve.  Number and types of extra sprinkler heads as specified in NFPA 13. 

Part 3 Execution 

3.1 MANUFACTURER'S INSTRUCTIONS 

.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheet. 

3.2 INSTALLATION 

.1 Install, inspect and test to acceptance in accordance with ANSI/NFPA 13 and ANSI/NFPA 
25. 
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3.3 PIPE INSTALLATION 

.1 Install piping straight and true to bear evenly on hangers and supports.  Do not hang piping 
from plaster ceilings. 

.2 Keep interior and ends of new piping and existing piping thoroughly cleaned of water and 
foreign matter. 

.3 Keep piping systems clean during installation by means of plugs or other approved methods.  
When work is not in progress, securely close open ends of piping to prevent entry of water 
and foreign matter. 

.4 Inspect piping before placing into position. 

3.4 ELECTRICAL CONNECTIONS 

.1 Provide electrical work associated with this section under Section 26 05 00 - Common Work 
Results - for Electrical. 

.2 Provide fire alarm system under Section 28 31 00 - Fire Alarm System. 

.3 Provide control and fire alarm wiring, including connections to fire alarm systems, in 
accordance with National Electrical Code. 

.4 Provide wiring in rigid metal conduit or intermediate metal conduit. 

3.5 DISINFECTION 

.1 Disinfect new piping. 

.2 Fill piping systems with solution containing minimum of 50 parts per million of chlorine and 
allow solution to stand for minimum of 24h. 

.3 Flush solution from systems with clean water until maximum residual chlorine content is not 
greater than 0.2 parts per million or residual chlorine content of domestic water supply. 

.4 Obtain at least two (2) consecutive satisfactory bacteriological samples from piping, analyzed 
by certified laboratory, and submit results prior to piping being placed into service. 

3.6 CONNECTIONS TO EXISTING WATER SUPPLY SYSTEMS 

.1 Notify Departmental Representative in writing at least 15 days prior to connection date. 

.2 Use tapping valve and mechanical joint type sleeves for connections to be made under 
pressure. 

.3 Bolt sleeves around main piping. 

.4 Bolt valve to branch connection.  Open valve, attach drilling machine, make tap, close valve, 
and remove drilling machine, without interruption of service. 

.5 Furnish materials required to make connections into existing water supply systems, and 
perform excavating, backfilling, and other incidental labour as required. 
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3.7 FIELD PAINTING 

.1 Clean, pre-treat, prime, and paint new systems including valves, piping, conduit, hangers, 
supports, miscellaneous metalwork, and accessories. 

.2 Apply coatings to clean, dry surfaces, using clean brushes. 

.3 Clean surfaces to remove dust, dirt, rust, and loose mill scale. 

.4 Immediately after cleaning, provide metal surfaces with one (1) coat of pre-treatment primer 
applied to minimum dry film thickness of 0.3mil, and one (1) coat of zinc chromate primer 
applied to minimum dry film thickness of 1.0mil. 

.5 Shield sprinkler heads with protective covering while painting is in progress. 

.6 Upon completion of painting, remove protective covering from sprinkler heads. 

.7 Remove sprinkler heads which have been painted and replace with new sprinkler heads. 

.8 Provide primed surfaces with following: 

.1 Piping in Finished Areas: 
.1 Provide primed surfaces with two (2) coats of paint to match adjacent 

surfaces. 
.2 Provide valves and operating accessories with one (1) coat of red alkyd gloss 

enamel applied to minimum dry film thickness of 1.0mil. 
.3 Provide piping with 50mm wide red self-adhering red plastic bands spaced 

at maximum of 6m intervals throughout piping systems. 
.2 Piping in Unfinished Areas: 

.1 Provide primed surfaces with one (1) coat of red alkyd gloss enamel applied 
to minimum dry film thickness of 1.0mil in spaces above suspended ceilings, 
pipe chases, mechanical equipment room, and spaces where walls or ceiling 
are not painted or not constructed of a prefinished material. 

.2 Provide piping with 50mm wide red self-adhering red plastic bands spaced 
at maximum of 6 m intervals. 

3.8 FIELD QUALITY CONTROL 

.1 Site Test, Inspection: 

.1 Perform test to determine compliance with specified requirements in presence of 
Departmental Representative. 

.2 Test, inspect, and approve piping before covering or concealing. 

.3 Preliminary Tests: 
.1 Hydrostatically test each system at 200 psig for a 2h period with no leakage 

or reduction in pressure. 
.2 Flush piping with potable water in accordance with NFPA 13. 
.3 Piping above suspended ceilings: tested, inspected, and approved before 

installation of ceilings. 
.4 Test alarms and other devices. 
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.5 Test water flow alarms by flowing water through inspector's test connection. 
 When tests have been completed and corrections made, submit signed and 
dated certificate in accordance with NFPA 13. 

.4 Formal Tests and Inspections: 
.1 Do not submit request for formal test and inspection until preliminary test 

and corrections are completed and approved. 
.2 Submit written request for formal inspection at least 15 days prior to 

inspection date. 
.3 Repeat required tests as directed. 
.4 Correct defects and make additional tests until systems comply with contract 

requirements. 
.5 Furnish appliances, equipment, instruments, connecting devices, and 

personnel for tests. 

.2 Manufacturer's Field Services: 

.1 Obtain written report from manufacturer verifying compliance of Work, in handling, 
installing, applying, protecting and cleaning of product and submit Manufacturer's 
Field Reports as described in PART 1 - SUBMITTALS. 

.2 Provide manufacturer's field services consisting of product use recommendations and 
periodic site visits for inspection of product installation in accordance with 
manufacturer's instructions. 

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

3.9 CLEANING 

.1 Proceed in accordance with Section 00 10 00 – General Instructions. 

.2 Upon completion and verification of performance of installation, remove surplus materials, 
excess materials, rubbish, tools and equipment. 

END OF SECTION 
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Part 1 General 

1.1 SUBMITTALS 

.1 Submittals: in accordance with Section 00 10 00 – General Instructions. 

.2 Shop drawings; submit drawings stamped and signed by professional engineer registered or 
licensed in Province of Ontario, Canada. 

.3 Shop drawings to show: 

.1 Mounting arrangements. 

.2 Operating and maintenance clearances. 

.4 Shop drawings and product data accompanied by: 

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

.2 Acoustical sound power data, where applicable. 

.3 Points of operation on performance curves. 

.4 Manufacturer to certify current model production. 

.5 Certification of compliance to applicable codes. 

.5 Closeout Submittals: 

.1 Provide operation and maintenance data for incorporation into manual specified in 
Section 00 10 00 – General Instructions. 

.2 Operation and maintenance manual approved by, and final copies deposited with, 
Departmental Representative before final inspection. 

.3 Operation data to include: 
.1 Control schematics for systems including environmental controls. 
.2 Description of systems and their controls. 
.3 Description of operation of systems at various loads together with reset 

schedules and seasonal variances. 
.4 Operation instruction for systems and component. 
.5 Description of actions to be taken in event of equipment failure. 
.6 Valves schedule and flow diagram. 
.7 Colour coding chart. 

.4 Maintenance data to include: 
.1 Servicing, maintenance, operation and trouble-shooting instructions for each 

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

.5 Performance data to include: 
.1 Equipment manufacturer's performance datasheets with point of operation as 

left after commissioning is complete. 
.2 Equipment performance verification test results. 
.3 Special performance data as specified. 
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.4 Testing, adjusting and balancing reports as specified in Section 23 05 93 - 
Testing, Adjusting and Balancing for HVAC. 

.6 Approvals: 
.1 Submit one (1) draft copy of Operation and Maintenance Manual to 

Departmental Representative for approval. Submission of individual data 
will not be accepted unless directed by Departmental Representative. 

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

.7 Additional data: 
.1 Prepare and insert into operation and maintenance manual additional data 

when need for it becomes apparent during specified demonstrations and 
instructions. 

.8 Site records: 
.1 Departmental Representative will provide one (1) set of reproducible 

mechanical drawings. Provide sets of prints as required for each phase of 
work. Mark changes as work progresses and as changes occur. Include 
changes to existing mechanical systems, control systems and low voltage 
control wiring. 

.2 Transfer information weekly to reproducibles, revising reproducibles to 
show work as actually installed. 

.3 Use different colour waterproof ink for each service. 

.4 Make available for reference purposes and inspection. 
.9 As-built drawings: 

.1 Prior to start of Testing, Adjusting and Balancing for HVAC, finalize 
production of as-built drawings. 

.2 Identify each drawing in lower right hand corner in letters at least 12 mm 
high as follows: - "AS BUILT DRAWINGS: THIS DRAWING HAS BEEN 
REVISED TO SHOW MECHANICAL SYSTEMS AS INSTALLED" 
(Signature of Contractor) (Date). 

.3 Submit to Departmental Representative for approval and make corrections as 
directed. 

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

.5 Submit completed reproducible as-built drawings with Operating and 
Maintenance Manuals. 

.10 Submit copies of as-built drawings for inclusion in final TAB report. 

1.2 MAINTENANCE 

.1 Furnish spare parts in accordance with Section 00 10 00 – General Instructions as follows: 

.1 One set of packing for each pump. 

.2 One casing joint gasket for each size pump. 

.3 One glass for each gauge glass. 

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

.3 Furnish one commercial quality grease gun, grease and adapters to suit different types of 
grease and grease fittings. 
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1.3 DELIVERY, STORAGE, AND HANDLING 

.1 Waste Management and Disposal: 

.1 Construction/Demolition Waste Management and Disposal: separate waste materials 
for reuse and recycling in accordance with Section 00 10 00 – General Instructions. 

Part 2 Products 

2.1 NOT USED 

.1 Not Used. 

Part 3 Execution 

3.1 PAINTING REPAIRS AND RESTORATION 

.1 Do painting in accordance with generally accepted industry best practices. 

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

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

3.2 CLEANING 

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

3.3 FIELD QUALITY CONTROL 

.1 Manufacturer's Field Services: 

.1 Obtain written report from manufacturer verifying compliance of Work, in handling, 
installing, applying, protecting and cleaning of product and submit Manufacturer's 
Field Reports as described in PART 1 - SUBMITTALS. 

.2 Provide manufacturer's field services consisting of product use recommendations and 
periodic site visits for inspection of product installation in accordance with 
manufacturer's instructions. 

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

3.4 DEMONSTRATION 

.1 Supply tools, equipment and personnel to demonstrate and instruct operating and maintenance 
personnel in operating, controlling, adjusting, trouble-shooting and servicing of all systems 
and equipment during regular work hours, prior to acceptance. 

.2 Use operation and maintenance manual, as-built drawings, and audio visual aids as part of 
instruction materials. 

.3 Instruction duration time requirements as specified in appropriate sections. 
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.4 Departmental Representative may record these demonstrations on video tape for future 
reference. 

3.5 PROTECTION 

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

END OF SECTION 
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Part 1 General 

1.1 REFERENCES 

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

.1 ANSI/ASME B16.15-[06], Cast Bronze Threaded Fittings, Classes 125 and 250. 

.2 ANSI/ASME B16.18-[01], Cast Copper Alloy Solder Joint Pressure Fittings. 

.3 ANSI/ASME B16.22-[01], Wrought Copper and Copper Alloy Solder Joint Pressure 
Fittings. 

.4 ANSI/ASME B16.24-[01], Cast Copper Alloy Pipe Flanges and Flanged Fittings, 
Class 150, 300, 400, 600, 900, 1500 and 2500. 

.2 ASTM International Inc. 

.1 ASTM A307-[07b], Standard Specification for Carbon Steel Bolts and Studs, 60,000 
PSI Tensile Strength. 

.2 ASTM B88M-[05], Standard Specification for Seamless Copper Water Tube 
(Metric). 

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

.1 ANSI/AWWA C111/A21.11-[07], Rubber-Gasket Joints for Ductile-Iron Pressure 
Pipe and Fittings. 

.4 Canadian Standards Association (CSA International) 

.1 CSA B242-[05], Groove and Shoulder Type Mechanical Pipe Couplings. 

.5 Department of Justice Canada (Jus) 

.1 Canadian Environmental Protection Act, 1999, c. 33 (CEPA). 

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

.1 Material Safety Data Sheets (MSDS). 

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

.1 MSS-SP-67-[02a], Butterfly Valves. 

.2 MSS-SP-70-[06], Gray Iron Gate Valves, Flanged and Threaded Ends. 

.3 MSS-SP-71-[05], Gray Iron Swing Check Valves, Flanged and Threaded Ends. 

.4 MSS-SP-80-[03], Bronze Gate, Globe, Angle and Check Valves. 

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

.1 NRCC 38728, National Plumbing Code of Canada (NPC) - [1995]. 

.9 Transport Canada (TC) 

.1 Transportation of Dangerous Goods Act, 1992, c. 34 (TDGA). 
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1.2 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Provide submittals in accordance with Section 00 10 00 – General Instructions. 

.2 Product Data: 

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

.3 Closeout Submittals: 

.1 Provide maintenance data for incorporation into manual specified in Section 00 10 00 
– General Instructions. 

1.3 DELIVERY, STORAGE AND HANDLING 

.1 Separate and recycle waste materials in accordance with Section 00 10 00 – General 
Instructions. 

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

.3 Handle and dispose of hazardous materials in accordance with CEPA, TDGA, Regional and 
Municipal regulations. 

Part 2 Products 

2.1 PIPING 

.1 Domestic hot, cold and recirculation systems, within building. 

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

.2 Buried or embedded: copper tube, soft annealed, type L: to ASTM B88M, in long 
lengths and with no buried joints. 

2.2 FITTINGS 

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

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

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

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

.5 NPS 2 and larger: roll grooved to CSA B242. 

2.3 JOINTS 

.1 Rubber gaskets, latex-free 1.6mm thick: to AWWA C111. 

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

.3 Solder: 95/5 tin copper alloy. 
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.4 Teflon tape: for threaded joints. 

.5 Grooved couplings: designed with angle bolt pads to provide rigid joint, complete with 
EPDM flush seal gasket. 

.6 Dielectric connections between dissimilar metals: dielectric fitting, complete with 
thermoplastic liner. 

2.4 BALL VALVES 

.1 NPS 2 and under, soldered: 

.1 Class 150 to: ANSI/ASME B16.18. 

.2 Bronze body, stainless steel ball, PTFE adjustable packing, brass gland and PTFE 
seat, steel lever handle c/w extension to accommodate insulation, with NPT to copper 
adaptors.  

.3 Standard of Acceptance: Apollo, model: 70-200 Series or approved equivalent. 

Part 3 Execution 

3.1 APPLICATION 

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

3.2 INSTALLATION 

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

.2 Install pipe work in accordance with Section 23 05 01 - Installation of Pipework 
supplemented as specified herein. 

.3 Assemble piping using fittings manufactured to ANSI standards. 

.4 Install cold water supply piping below and away from hot water supply and hot water 
recirculation piping and other hot piping so as to maintain temperature of cold water as low as 
possible. 

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

.6 Buried tubing: 

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

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

3.3 VALVES 

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

.2 Balance recirculation system using lockshield globe valves. Mark settings and record on 
as-built drawings on completion. 
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3.4 PRESSURE TESTS 

.1 Conform to requirements of Section 22 05 00 - Common Work Results for Plumbing. 

.2 Test pressure: greater of 1.2 times maximum system operating pressure or 860 kPa. 

3.5 FLUSHING AND CLEANING 

.1 Flush new work branch connections for 4h. Let stand for 24h, then flush an additional 2h. 

3.6 PRE-START-UP INSPECTIONS 

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

.2 Verify that system can be completely drained. 

3.7 DISINFECTION 

.1 Flush out, disinfect and rinse system to requirements of Departmental Representative. 

3.8 START-UP 

.1 Timing: Start up after: 

.1 Pressure tests have been completed. 

.2 Disinfection procedures have been completed. 

.3 Certificate of static completion has been issued. 

.4 Water treatment systems operational. 

.2 Provide continuous supervision during start-up. 

.3 Start-up procedures: 

.1 Establish circulation and ensure that air is eliminated. 

.2 Check pressurization to ensure proper operation and to prevent water hammer, 
flashing and/or cavitation. 

.3 Monitor piping domestic hot water and domestic cold water piping systems for 
freedom of movement and pipe expansion as designed. 

.4 Rectify start-up deficiencies. 

3.9 CLEANING 

.1 Clean in accordance with Section 00 10 00 – General Instructions. 

.2 Waste Management: separate waste materials for reuse and recycling in accordance with 
Section 00 10 00 – General Instructions. 

END OF SECTION 
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Part 1 General 

1.1 REFERENCES 

.1 ASTM International Inc. 

.1 ASTM B32-[08], Standard Specification for Solder Metal. 

.2 ASTM B306-[02], Standard Specification for Copper Drainage Tube (DWV). 

.3 ASTM C564-[03a], Standard Specification for Rubber Gaskets for Cast Iron Soil 
Pipe and Fittings. 

.2 Canadian Standards Association (CSA International). 

.1 CSA B67-[1972(R1996)], Lead Service Pipe, Waste Pipe, Traps, Bends and 
Accessories. 

.2 CAN/CSA-B70-[06], Cast Iron Soil Pipe, Fittings and Means of Joining. 

.3 CAN/CSA-B125.3-[05], Plumbing Fittings. 

.3 Green Seal Environmental Standards (GSES) 

.1 Standard GS-36-[00], Commercial Adhesives. 

.4 South Coast Air Quality Management District (SCAQMD), California State 

.1 SCAQMD Rule 1168-[A2005], Adhesive and Sealant Applications. 

1.2 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Provide submittals in accordance with Section 00 10 00 – General Instructions. 

.2 Product Data: 

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

1.3 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle in accordance with Section 00 10 00 – General Instructions. 

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

.3 Packaging Waste Management: remove for reuse and return or recycling of pallets, crates, 
paddling and packaging materials in accordance with Section 00 10 00 – General Instructions. 
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Part 2 Products 

2.1 COPPER TUBE AND FITTINGS 

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

.1 Fittings: 
.1 Cast brass: to CAN/CSA-B125.3. 
.2 Wrought copper: to CAN/CSA-B125.3. 

.2 Solder: to ASTM B32. 

Part 3 Execution 

3.1 APPLICATION 

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

3.2 INSTALLATION 

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

3.3 TESTING 

.1 Pressure test buried systems before backfilling. 

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

3.4 PERFORMANCE VERIFICATION 

.1 Cleanouts: 

.1 Ensure accessible and that access doors are correctly located. 

.2 Open, cover with linseed oil and re-seal. 

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

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

.3 Storm water drainage: 

.1 Verify domes are secure. 

.2 Ensure weirs are correctly sized and installed correctly. 

.3 Verify provisions for movement of roof system. 

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

.5 Affix applicable label (storm, sanitary, vent, pump discharge etc.) complete with directional 
arrows every floor or 4.5m (whichever is less). 
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3.5 CLEANING 

.1 Clean in accordance with Section 00 10 00 – General Instructions. 

.2 Waste Management: separate waste materials for reuse and recycling in accordance with 
Section 00 10 00 – General Instructions. 

END OF SECTION 
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Part 1 General 

1.1 REFERENCES 

.1 Canadian Standards Association (CSA International) 

.1 CAN/CSA-B45 Series-[02(R2008)], Plumbing Fixtures. 

.2 CAN/CSA-B125.3-[05], Plumbing Fittings. 

.3 CAN/CSA-B651-[04], Accessible Design for the Built Environment. 

1.2 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Provide submittals in accordance with Section 00 10 00 – General Instructions. 

.2 Product Data: 

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

1.3 CLOSEOUT SUBMITTALS 

.1 Provide maintenance data in accordance with Section 00 10 00 – General Instructions. 

.2 Include: 

.1 Description of fixtures and trim, giving manufacturer's name, type, model, year and 
capacity. 

.2 Details of operation, servicing and maintenance. 

.3 List of recommended spare parts. 

1.4 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle in accordance with Section 00 10 00 – General Insructions. 

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

.3 Packaging Waste Management: remove for reuse and return or recycling of pallets, crates, 
paddling and packaging materials in accordance with Section 00 10 00 – General Instructions. 

Part 2 Products 

2.1 MANUFACTURED UNITS 

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

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

.3 Exposed plumbing brass to be chrome plated. 

.4 Number, locations: architectural drawings to govern. 
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.5 Fixtures to be product of one manufacturer. 

.6 Trim to be product of one manufacturer. 

.7 All piping (domestic water supply and waste fittings and piping) below fixtures shall be 
complete with barrier free under sink protectors. 

.8 Stainless Steel Countertop Sinks 

.1 KS1: single compartment, ledge back. 
.1 Single bowl, ledge back 20-gauge, 18-8 stainless steel. 
.2 Outside size: 560mm x 440mm x 200mm (22”x17-1/4”x8”). 
.3 Mirror finished rim with satin finished bowl. 
.4 Fully undercoated sink. 
.5 Standard of Acceptance: Franke Kindred Canada, model: QSLA22147/8/1. 
.6 Barrier Free Trim:  

.1 Chrome plated metal construction, one-piece, self-contained 
cartridge of non-metallic or non-ferrous stainless steel. 

.2 Operation: 
.1 Single lever handle. 
.2 Pull-on/push-off. 
.3 Operates with less than 5lbs force. 

.3 Flow:  
.1 Aerator limited to 7.6L/min (1.5gpm) at 413kPa (60psi). 

.4 Finish: polished chrome. 

.5 Standard of Acceptance: Moen, model:  Protégé 87485 or approved 
equivalent. 

.7 Waste fitting: integral stainless steel basket strainer/stopper, tailpiece, cast 
brass P-trap with cleanout. 

.9 Instantaneous Domestic Hot Water Dispenser 

.1 HWD1: Instantaneous Hot Water Dispenser 
.1 Capacity: 2.5L (2/3 Gallon) stainless steel tank dispenses 60 cups of 93oC 

(200oF). 
.2 Electrical: 120V, 750W, 6.25A heating element complete with grounded 3-

prong plug. 
.3 Thermostat: snap-action, adjustable from 71oC to 99oC (160oF to 210oF) 

with factory pre-set at 93oC (200oF).  
.4 Insulation: complies with UL 94FH-1 flammability. 
.5 Valve: instant, self-closing. 
.6 Recommended Supply Pressure: 207 – 827 kPa (30 – 120 psi). 
.7 Required Hole Diameter: 40mm (1-1/2”) standard sink hole. 

.2 Standard of Acceptance: InSinkErator, model TranScape H-WAVE-SS or approved 
equivalent. 
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.10 Fixture Piping: 

.1 Domestic Hot Water and Domestic Cold Water supplies to each fixture: 
.1 Chrome plated flexible supply pipes each with screwdriver stop, reducers, 

escutcheon. 
.2 Complete with barrier free under sink protectors. 

.2 Waste: 
.1 Brass P-trap with clean out on each fixture not having integral trap. 
.2 Chrome plated in all exposed places. 
.3 Complete with barrier free under sink protectors. 

Part 3 Execution 

3.1 APPLICATION 

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

3.2 INSTALLATION 

.1 Mounting heights: 

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

.2 Physically handicapped: to comply with most stringent of either NBCC or 
CAN/CSA-B651. 

3.3 ADJUSTING 

.1 Conform to water conservation requirements specified this section. 

.2 Adjustments: 

.1 Adjust water flow rate to design flow rates. 

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

.3 Checks: 

.1 Aerators: operation, cleanliness. 

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

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

.4 Thermostatic controls: 

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

.1 Clean in accordance with Section 00 10 00 – General Instructions. 

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

.2 Waste Management: separate waste materials for reuse and recycling in accordance with 
Section 00 10 00 – General Instructions. 

END OF SECTION 
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Part 1 General 

1.1 SUBMITTALS 

.1 Submittals: in accordance with Section 00 10 00 – General Instructions. 

.2 Shop drawings; submit drawings stamped and signed by professional engineer registered or 
licensed in Province of Ontario, Canada. 

.3 Shop drawings to show: 

.1 Mounting arrangements. 

.2 Operating and maintenance clearances. 

.4 Shop drawings and product data accompanied by: 

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

.2 Acoustical sound power data, where applicable. 

.3 Points of operation on performance curves. 

.4 Manufacturer to certify current model production. 

.5 Certification of compliance to applicable codes. 

.5 Closeout Submittals: 

.1 Provide operation and maintenance data for incorporation into manual specified in 
Section 00 10 00 – General Instructions. 

.2 Operation and maintenance manual approved by, and final copies deposited with, 
Departmental Representative before final inspection. 

.3 Operation data to include: 
.1 Control schematics for systems including environmental controls. 
.2 Description of systems and their controls. 
.3 Description of operation of systems at various loads together with reset 

schedules and seasonal variances. 
.4 Operation instruction for systems and component. 
.5 Description of actions to be taken in event of equipment failure. 
.6 Valves schedule and flow diagram. 
.7 Colour coding chart. 

.4 Maintenance data to include: 
.1 Servicing, maintenance, operation and trouble-shooting instructions for each 

item of equipment. 
.2 Data to include schedules of tasks, frequency, tools required and task time. 
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.5 Performance data to include: 
.1 Equipment manufacturer's performance datasheets with point of operation as 

left after commissioning is complete. 
.2 Equipment performance verification test results. 
.3 Special performance data as specified. 
.4 Testing, adjusting and balancing reports as specified in Section 23 05 93 - 

Testing, Adjusting and Balancing for HVAC. 
.6 Approvals: 

.1 Submit one (1) draft copy of the Operation and Maintenance Manual to 
Departmental Representative for approval. Submission of individual data 
will not be accepted unless directed by Departmental Representative. 

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

.7 Additional data: 
.1 Prepare and insert into operation and maintenance manual additional data 

when need for it becomes apparent during specified demonstrations and 
instructions. 

.8 Site records: 
.1 Departmental Representative will provide one (1) set of reproducible 

mechanical drawings. Provide sets of prints as required for each phase of 
work. Mark changes as work progresses and as changes occur. Include 
changes to existing mechanical systems, control systems and low voltage 
control wiring. 

.2 Transfer information weekly to reproducibles, revising reproducibles to 
show work as actually installed. 

.3 Use different colour waterproof ink for each service. 

.4 Make available for reference purposes and inspection. 
.9 As-built drawings: 

.1 Prior to start of Testing, Adjusting and Balancing for HVAC, finalize 
production of as-built drawings. 

.2 Identify each drawing in lower right hand corner in letters at least 12 mm 
high as follows: - "AS BUILT DRAWINGS: THIS DRAWING HAS BEEN 
REVISED TO SHOW MECHANICAL SYSTEMS AS INSTALLED" 
(Signature of Contractor) (Date). 

.3 Submit to Departmental Representative for approval and make corrections as 
directed. 

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

.5 Submit completed reproducible as-built drawings with Operating and 
Maintenance Manuals. 

.10 Submit copies of as-built drawings for inclusion in final TAB report. 



NRC Common Work Results For HVAC 23 05 00 
Project No.  Page 3 of 4 
M55-5130  2/15/2016 
 

1.2 MAINTENANCE 

.1 Furnish spare parts in accordance as follows: 

.1 One set of packing for each pump. 

.2 One casing joint gasket for each size pump. 

.3 One head gasket set for each heat exchanger. 

.4 One glass for each gauge glass. 

.5 One filter cartridge or set of filter media for each filter or filter bank in addition to 
final operating set. 

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

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

1.3 DELIVERY, STORAGE, AND HANDLING 

.1 Waste Management and Disposal: 

.1 Construction/Demolition Waste Management and Disposal: separate waste materials 
for reuse and recycling in accordance with Section 00 10 00 – General Instructions. 

Part 2 Products 

2.1 NOT USED 

.1 Not used. 

Part 3 Execution 

3.1 PAINTING REPAIRS AND RESTORATION 

.1 Do painting in accordance with generally accepted industry best practices. 

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

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

3.2 CLEANING 

.1 Clean interior and exterior of all systems including strainers. Vacuum interior of ductwork 
and air handling units. 
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3.3 FIELD QUALITY CONTROL 

.1 Manufacturer's Field Services: 

.1 Obtain written report from manufacturer verifying compliance of Work, in handling, 
installing, applying, protecting and cleaning of product and submit Manufacturer's 
Field Reports as described in PART 1 - SUBMITTALS. 

.2 Provide manufacturer's field services consisting of product use recommendations and 
periodic site visits for inspection of product installation in accordance with 
manufacturer's instructions. 

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

3.4 DEMONSTRATION 

.1 Supply tools, equipment and personnel to demonstrate and instruct operating and maintenance 
personnel in operating, controlling, adjusting, trouble-shooting and servicing of all systems 
and equipment during regular work hours, prior to acceptance. 

.2 Use operation and maintenance manual, as-built drawings, and audio visual aids as part of 
instruction materials. 

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

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

3.5 PROTECTION 

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

END OF SECTION 



NRC Installation of Pipework 23 05 05 
Project No.  Page 1 of 5 
M55-5130  2/15/2016 
 

Part 1 General 

1.1 REFERENCES 

.1 Canadian General Standards Board (CGSB) 

.1 CAN/CGSB-1.181-[99], Ready-Mixed Organic Zinc-Rich Coating. 

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

.1 ASTM A53/A53M-[04], Standard Specification for Pipe, Steel, Black and Hot-
Dipped, Zinc-Coated Welded and Seamless. 

.2 ASTM A181/A181M-[01], Standard Specification for Carbon Steel Forgings for 
General Purpose Fitting. 

1.2 SUBMITTALS 

.1 Provide submittals in accordance with Section 00 10 00 – General Instructions. 

1.3 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle in accordance with manufacturer’s recommendations. 

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

.3 Packaging Waste Management: remove for reuse and return by manufacturer of pallets, 
crates, paddling and packaging materials in accordance with Section 00 10 00 – General 
Instructions. 

Part 2 Products 

2.1 NOT USED 

.1 Not Used. 

Part 3 Execution 

3.1 APPLICATION 

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

3.2 CONNECTIONS TO EQUIPMENT 

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

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

.3 Use double swing joints when equipment mounted on vibration isolation and when piping 
subject to movement. 
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.4 Provide flexible connectors complete with all accessories for air handling units, heat 
exchangers, pumps, chillers, cooling towers, etc. 

3.3 CLEARANCES 

.1 Provide clearance around systems, equipment and components for observation of operation, 
inspection, servicing, maintenance and as recommended by manufacturer. 

.2 Provide space for disassembly, removal of equipment and components as recommended by 
manufacturer or as indicated (whichever is greater) without interrupting operation of other 
system, equipment, and components. 

3.4 DRAINS 

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

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

.3 Pipe each drain valve discharge separately to above floor drain. Discharge to be visible. 

.4 Drain valves: NPS ½ or ¾ gate or globe valves unless indicated otherwise, with hose end 
male thread, cap and chain. 

.5 Drawings do not show all valves. Contractor shall be responsible to provide all drain valves 
required. 

3.5 DIELECTRIC COUPLINGS, UNIONS & FLANGE KITS 

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

.2 Locations: where dissimilar metals are joined. 

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

.4 NPS 2 & Over: isolating flange kits to suit temperature, pressure and working fluid. 

3.6 PIPEWORK INSTALLATION 

.1 Screwed fittings jointed with Teflon tape. 

.2 Protect openings against entry of foreign material. 

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

.4 Pipe routing on drawings is only indicative and does not show all valves, fittings supports and 
accessories. Contractor shall verify site conditions prior to commencement of work, and allow 
for all required piping accessories and supports. 

.5 Assemble piping using fittings manufactured to ANSI standards. 
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.6 Saddle type branch fittings may be used on mains if branch line is no larger than half size of 
main. 

.1 Hole saw (or drill) and ream main to maintain full inside diameter of branch line 
prior to welding saddle. 

.7 Install exposed piping, equipment, rectangular cleanouts and similar items parallel or 
perpendicular to building lines. 

.8 Install concealed pipework to minimize furring space, maximize headroom, conserve space. 

.9 Slope piping, except where indicated, in direction of flow for positive drainage and venting. 

.10 Install, except where indicated, to permit separate thermal insulation of each pipe. 

.11 Group piping wherever possible. 

.12 Ream pipes, remove scale and other foreign material before assembly. 

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

.14 Provide for thermal expansion as indicated. 

.15 Valves: 

.1 Install in accessible locations. 

.2 Remove interior parts before soldering. 

.3 Install with stems above horizontal position unless otherwise indicated. 

.4 Valves accessible for maintenance without removing adjacent piping. 

.5 Install globe valves in bypass around control valves. 

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

.7 Use chain operators on valves NPS 2-1/2 and larger where installed more than 
2400mm (95 inches) above floor in Mechanical Rooms. 

.16 Check Valves: 

.1 Install silent check valves on discharge of pumps and in vertical pipes with 
downward flow and elsewhere as indicated. 

.2 Install swing check valves in horizontal lines on discharge of pumps and elsewhere as 
indicated. 

.17 Provide flexible connectors complete with accessories on all equipment. 

3.7 SLEEVES 

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

.2 Material: schedule 40 black steel pipe. 

.3 Construction: foundation walls and where sleeves extend above finished floors to have 
annular fins continuously welded on at mid-point. 
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.4 Sizes: 6mm (1/4 inch) minimum clearance between sleeve and uninsulated pipe or between 
sleeve and insulation. 

.5 Installation: 

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

.2 Other floors: terminate 25mm (1 inch) above finished floor. 

.3 Before installation, paint exposed exterior surfaces with heavy application of 
zinc-rich paint to CAN/CGSB-1.181. 

.6 Sealing: 

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

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

.3 Sleeves installed for future use: fill with lime plaster or other easily removable filler. 

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

3.8 ESCUTCHEONS 

.1 Install on pipes passing through walls, partitions, floors, and ceilings in finished areas. 

.2 Construction: one piece type with set screws. Chrome or nickel plated brass or type 302 
stainless steel. 

.3 Sizes: outside diameter to cover opening or sleeve. Inside diameter to fit around pipe or 
outside of insulation if so provided. 

3.9 PREPARATION FOR FIRESTOPPING 

.1 Material and installation within annular space between pipes, ducts, insulation and adjacent 
fire separation to be fire stopped. 

.2 Uninsulated unheated pipes not subject to movement: No special preparation. 

.3 Uninsulated heated pipes subject to movement: wrap with non-combustible smooth material 
to permit pipe movement without damaging fires topping material or installation. 

.4 Insulated pipes and ducts: ensure integrity of insulation and vapour barriers. 

3.10 FLUSHING OUT OF PIPING SYSTEMS 

.1 Flush system in accordance with Section 23 08 02 - Cleaning and Start-up of Mechanical 
Piping Systems. 

.2 Before start-up, clean interior of piping systems in accordance with requirements of Section 
00 10 00 – General Instructions supplemented as specified in relevant mechanical sections. 

.3 Preparatory to acceptance, clean and refurbish equipment and leave in operating condition, 
including replacement of filters in piping systems. 
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3.11 PRESSURE TESTING OF EQUIPMENT AND PIPEWORK 

.1 Advise Departmental Representative 48h minimum prior to performance of pressure tests. 

.2 Pipework: test as specified in relevant sections of mechanical specification. 

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

.4 Prior to tests, isolate equipment and other parts which are not designed to withstand test 
pressure or media. 

.5 Conduct tests in presence of Departmental Representative. 

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

.7 Insulate or conceal work only after approval and certification of tests by Departmental 
Representative. 

3.12 EXISTING SYSTEMS 

.1 Connect into existing piping systems at times approved by Departmental Representative. 

.2 Request written approval 10 days minimum, prior to commencement of work. 

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

.4 Ensure daily clean-up of existing areas. 

3.13 CLEANING 

.1 Clean in accordance with Section 00 10 00 – General Instructions. Remove surplus materials, 
excess materials, rubbish, tools and equipment. 

.2 Waste Management: separate waste materials for reuse and recycling in accordance with 
Section 00 10 00 – General Instructions. 

END OF SECTION 
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Part 1 General 

1.1 REFERENCES 

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

.1 ANSI/ASME B31.1-[04], Power Piping. 

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

.1 ASTM A125-[1996(R2001)], Specification for Steel Springs, Helical, Heat-Treated. 

.2 ASTM A307-[04], Specification for Carbon Steel Bolts and Studs, 60,000 PSI 
Tensile Strength. 

.3 ASTM A563-[04a], Specification for Carbon and Alloy Steel Nuts. 

.3 Factory Mutual (FM). 

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

.1 Material Safety Data Sheets (MSDS). 

.5 Manufacturer's Standardization Society of the Valves and Fittings Industry (MSS) 

.1 MSS SP58-[2002], Pipe Hangers and Supports - Materials, Design and Manufacture. 

.2 ANSI/MSS SP69-[2003], Pipe Hangers and Supports - Selection and Application. 

.3 MSS SP89-[2003], Pipe Hangers and Supports - Fabrication and Installation 
Practices. 

.6 Underwriter's Laboratories of Canada (ULC). 

1.2 SYSTEM DESCRIPTION 

.1 Design Requirements: 

.1 Construct pipe hanger and support to manufacturer's recommendations utilizing 
manufacturer's regular production components, parts and assemblies. 

.2 Base maximum load ratings on allowable stresses prescribed by MSS SP58.ASME 
B31.1 or :   
.1 Ensure that supports, guides, anchors do not transmit excessive quantities of 

heat to building structure. 
.3 Design hangers and supports to support systems under conditions of operation, allow 

free expansion and contraction, prevent excessive stresses from being introduced into 
pipework or connected equipment. 

.4 Provide for vertical adjustments after erection and during commissioning. Amount of 
adjustment in accordance with MSS SP58. 

.5 Provide all other bases, hangers and supports as per manufacturer’s requirements. 
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.2 Performance Requirements: 

.1 Design supports, platforms, catwalks and hangers to withstand seismic events as 
specified in the Ontario Building Code for geographic region and specification 
Section 23 05 48 – Vibration and Seismic Control for HVAC Piping and Equipment. 

1.3 SUBMITTALS 

.1 Submittals: in accordance with specification Section 00 10 00 – General Instructions. 

.2 Shop drawings: submit drawings stamped and signed by Professional Engineer registered 
or licensed in the Province of Ontario, Canada. 

.3 Submit shop drawings and product data for the following items: 

.1 Bases, hangers and supports. 

.2 Connection to equipment and structure. 

.3 Structural assemblies. 

.4 Closeout Submittals: 

.1 Provide maintenance data for incorporation into manual specified in specification 
Section 00 10 00 – General Instructions. 

1.4 DELIVERY, STORAGE, AND HANDLING 

.1 Packing, shipping, handling and unloading: 

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

1.5 WASTE MANAGEMENT AND DISPOSAL 
.1 Construction/Demolition Waste Management and Disposal: separate waste materials 

for reuse and recycling in accordance with Section 00 10 00 – General Instructions. 

Part 2 Products 

2.1 GENERAL 

.1 Fabricate hangers, supports and sway braces in accordance with ANSI B31.1 and MSS SP58. 

.2 Use components for intended design purpose only. Do not use for rigging or erection 
purposes. 

2.2 PIPE HANGERS 

.1 Finishes: 

.1 Pipe hangers and supports: galvanized after manufacture. 

.2 Use electro-plating galvanizing process or hot dipped galvanizing process. 

.3 Ensure steel hangers in contact with copper piping are epoxy coated. 
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.2 Upper attachment structural: suspension from lower flange of I-Beam: 

.1 Cold piping NPS 2 maximum: malleable iron C-clamp with hardened steel cup point 
setscrew, locknut and carbon steel retaining clip. 
.1 Rod: 9 mm UL listed. 

.2 Cold piping NPS 2 1/2 or greater, hot piping: malleable iron beam clamp, eye rod, 
jaws and extension with carbon steel retaining clip, tie rod, nuts and washers, UL 
listed and FM approved to MSS-SP58 and MSS-SP69. 

.3 Upper attachment structural: suspension from upper flange of I-Beam: 

.1 Cold piping NPS 2 maximum: ductile iron top-of-beam C-clamp with hardened steel 
cup point setscrew, locknut and carbon steel retaining clip, UL listed and FM 
approved to MSS SP69. 

.2 Cold piping NPS 2 1/2 or greater, hot piping: malleable iron top-of-beam jaw-clamp 
with hooked rod, spring washer, plain washer and nut UL listed and FM approved. 

.4 Upper attachment to concrete: 

.1 Ceiling: carbon steel welded eye rod, clevis plate, clevis pin and cotters with weldless 
forged steel eye nut. Ensure eye 6mm (1/4”) minimum greater than rod diameter. 

.2 Concrete inserts: wedge shaped body with knockout protector plate UL listed and FM 
approved to MSS SP69. 

.5 Shop and field-fabricated assemblies: 

.1 Trapeze hanger assemblies: to MSS SP89. 

.2 Steel brackets: to MSS SP89. 

.3 Sway braces for seismic restraint: in accordance with Ontario Building Code and 
Section 23 05 48 – Vibration and Seismic Control for HVAC Piping and Equipment. 

.6 Hanger rods: threaded rod material to MSS SP58: 

.1 Ensure that hanger rods are subject to tensile loading only. 

.2 Provide linkages where lateral or axial movement of pipework is anticipated. 

.3 Do not use 22mm (3/4”) rod. 

.7 Pipe attachments: material to MSS SP58: 

.1 Attachments for steel piping: carbon steel black. 

.2 Attachments for copper piping: copper plated black steel. 

.3 Use insulation protection saddles for hot pipework. 

.4 Oversize pipe hangers and supports. 

.8 Adjustable clevis: material to MSS SP69 UL listed and FM approved, clevis bolt with nipple 
spacer and vertical adjustment nuts above and below clevis. 

.1 Ensure "U" has hole in bottom for rivetting to insulation shields. 

.9 Yoke style pipe roll: carbon steel yoke, rod and nuts with cast iron roll, to MSS SP69. 
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.10 U-bolts: carbon steel to MSS SP69 with 2 nuts at each end to ASTM A563. 

.1 Finishes for steel pipework: black. 

.2 Finishes for copper, glass, brass or aluminum pipework: black], with formed portion 
epoxy coated. 

.11 Pipe rollers: cast iron roll and roll stand with carbon steel rod to MSS SP69. Shop and field 
fabricated assemblies: 

.1 Trapeze Hanger Assemblies: to MSS SP-89. 

.2 Steel Brackets: to MSS SP-89. 

.3 Sway Braces for Seismic Restraint Systems: to MSS SP-89. 

2.3 RISER CLAMPS 

.1 Steel or cast iron pipe: black carbon steel to MSS SP58, type 42, UL listed and FM approved. 

.2 Copper pipe: carbon steel copper plated to MSS SP58, type 42. 

.3 Bolts: to ASTM A307. 

.4 Nuts: to ASTM A563. 

2.4 INSULATION PROTECTION SHIELDS 

.1 Insulated cold piping: 

.1 64 kg/m3 density insulation plus insulation protection shield to: MSS SP69, 
galvanized sheet carbon steel. Length designed for maximum 3m span. 

.2 Insulated hot piping: 

.1 Curved plate 300mm long, with edges turned up, for pipe sizes NPS 2-1/2 and over, 
carbon steel to comply with MSS SP69. 

.2 Curved plate 300mm long, with edges turned up, welded-in centre plate for pipe sizes 
NPS 12 and over, carbon steel to comply with MSS SP69. 

2.5 CONSTANT SUPPORT SPRING HANGERS 

.1 Springs: alloy steel to ASTM A125, shot peened, magnetic particle inspected, with +/-5% 
spring rate tolerance, tested for free height, spring rate, loaded height and provided with 
Certified Mill Test Report (CMTR). 

.2 Load adjustability: 10 % minimum adjustability each side of calibrated load. Adjustment 
without special tools. Adjustments not to affect travel capabilities. 

.3 Provide upper and lower factory set travel stops. 

.4 Provide load adjustment scale for field adjustments. 

.5 Total travel to be actual travel + 20%, difference between total travel and actual travel 25mm 
minimum. 
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.6 Individually calibrated scales on each side of support calibrated prior to shipment, complete 
with calibration record. 

2.6 VARIABLE SUPPORT SPRING HANGERS 

.1 Vertical movement: 13mm minimum, 50mm maximum, use single spring pre-compressed 
variable spring hangers. 

.2 Vertical movement greater than 50mm: use double spring pre-compressed variable spring 
hanger with 2 springs in series in single casing. 

.3 Variable spring hanger complete with factory calibrated travel stops. Provide certificate of 
calibration for each hanger. 

.4 Steel alloy springs: to ASTM A125, shot peened, magnetic particle inspected, with +/-5 % 
spring rate tolerance, tested for free height, spring rate, loaded height and provided with 
CMTR. 

2.7 EQUIPMENT SUPPORTS 

.1 Fabricate equipment supports not provided by equipment manufacturer from structural 
grade steel. Submit calculations with shop drawings. 

2.8 EQUIPMENT ANCHOR BOLTS AND TEMPLATES 

.1 Provide templates to ensure accurate location of anchor bolts. 

Part 3 Execution 

3.1 MANUFACTURER'S INSTRUCTIONS 

.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheet. 

3.2 INSTALLATION 

.1 Install in accordance with: 

.1 Manufacturer's instructions and recommendations. 

.2 Vibration Control Devices: 

.1 Install on piping systems at pumps, boilers, chillers, cooling towers, and as indicated. 

.3 Clamps on riser piping: 

.1 Support independent of connected horizontal pipework using riser clamps and riser 
clamp lugs welded to riser. 

.2 Bolt-tightening torques to industry standards. 

.3 Steel pipes: install below coupling or shear lugs welded to pipe. 

.4 Cast iron pipes: install below joint. 
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.4 Clevis plates: 

.1 Attach to concrete with 4 minimum concrete inserts, one at each corner. 

.5 Provide supplementary structural steelwork where structural bearings do not exist or where 
concrete inserts are not in correct locations. 

.6 Use approved constant support type hangers where: 

.1 vertical movement of pipework is 13mm or more, 

.2 transfer of load to adjacent hangers or connected equipment is not permitted. 

.7 Use variable support spring hangers where: 

.1 transfer of load to adjacent piping or to connected equipment is not critical. 

.2 variation in supporting effect does not exceed 25 % of total load. 

3.3 HANGER SPACING 

.1 Plumbing piping:  to Canadian Plumbing Code, Provincial Code and authority having 
jurisdiction. 

.2 Fire protection: to applicable fire code. 

.3 Gas and fuel oil piping: up to NPS 1/2: every 1.8 m. 

.4 Copper piping: up to NPS 1/2: every 1.5 m. 

.5 Flexible joint roll groove pipe: in accordance with table below, but not less than one hanger at 
joints. 

.6 Within 300mm of each elbow. 

Maximum Pipe 
Size : NPS 

Maximum Spacing 
Steel 

Maximum Spacing 
Copper 

up to 1-1/4 2.1 m 1.8 m 
1-1/2 2.7 m 2.4 m 

2 3.0 m 2.7 m 
2-1/2 3.6 m 3.0 m 

3 3.6 m 3.0 m 
3-1/2 3.9 m 3.3 m 

4 4.2 m 3.6 m 
5 4.8 m  
6 5.1 m  
8 5.7 m  

10 6.6 m  
12 6.9 m  

.7 Pipe work greater than NPS 12: to MSS SP69. 

3.4 HANGER INSTALLATION 

.1 Install hanger so that rod is vertical under operating conditions. 

.2 Adjust hangers to equalize load. 
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.3 Support from structural members. Where structural bearing does not exist or inserts are not in 
suitable locations, provide supplementary structural steel members. 

3.5 HORIZONTAL MOVEMENT 

.1 Angularity of rod hanger resulting from horizontal movement of pipework from cold to hot 
position not to exceed 4 degrees from vertical. 

.2 Where horizontal pipe movement is less than 13 mm, offset pipe hanger and support so that 
rod hanger is vertical in the hot position. 

3.6 FINAL ADJUSTMENT 

.1 Adjust hangers and supports: 

.1 Ensure that rod is vertical under operating conditions. 

.2 Equalize loads. 

.2 Adjustable clevis: 

.1 Tighten hanger load nut securely to ensure proper hanger performance. 

.2 Tighten upper nut after adjustment. 

.3 C-clamps: 

.1 Follow manufacturer's recommended written instructions and torque values when 
tightening C-clamps to bottom flange of beam. 

.4 Beam clamps: 

.1 Hammer jaw firmly against underside of beam. 

END OF SECTION 
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Part 1 General 

1.1 REFERENCES 

.1 Canadian Gas Association (CGA) 

.1 CSA/CGA B149.1-[05], Natural Gas and Propane Installation Code. 

.2 Canadian General Standards Board (CGSB) 

.1 CAN/CGSB-1.60-[97], Interior Alkyd Gloss Enamel. 

.2 CAN/CGSB-24.3-[92], Identification of Piping Systems. 

.3 National Fire Protection Association (NFPA) 

.1 NFPA 13-[2002], Standard for the Installation of Sprinkler Systems. 

.2 NFPA 14-[2003], Standard for the Installation of Standpipe and Hose Systems. 

1.2 SUBMITTALS 

.1 Product Data: 

.2 Submittals: in accordance with Section 00 10 00 – General Instructions. 

.3 Product data to include paint colour chips, other products specified in this section. 

.4 Samples: 

.1 Submit samples in accordance with Section 00 10 00 – General Instructions 

.2 Samples to include nameplates, labels, tags, lists of proposed legends. 

1.3 DELIVERY, STORAGE, AND HANDLING 

.1 Packing, shipping, handling and unloading: 

.1 Deliver, store and handle in accordance with Section 00 10 00 – General Instructions. 

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

.2 Waste Management and Disposal: 

.1 Construction/Demolition Waste Management and Disposal: separate waste materials 
for reuse and recycling in accordance with Section 00 10 00 – General Instructions. 

.2 Dispose of unused paint and coating material at official hazardous material 
collections site.  

.3 Do not dispose of unused paint and coating material into sewer system, into streams, 
lakes, onto ground or in locations where it will pose health or environmental hazard. 
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Part 2 Products 

2.1 MANUFACTURER'S EQUIPMENT NAMEPLATES 

.1 Metal or plastic laminate nameplate mechanically fastened to each piece of equipment by 
manufacturer. 

.2 Lettering and numbers raised or recessed. 

.3 Information to include, as appropriate: 

.1 Equipment: manufacturer's name, model, size, serial number, capacity. 

.2 Motor: voltage, Hz, phase, power factor, duty, frame size. 

2.2 SYSTEM NAMEPLATES 

.1 Colours: 

.1 Hazardous: red letters, white background. 

.2 Elsewhere: black letters, white background (except where required otherwise by 
applicable codes). 

.2 Construction: 

.1 3mm thick laminated plastic or white anodized aluminum, matte finish, with square 
corners, letters accurately aligned and machine engraved into core. 

.3 Sizes: 

.1 Conform to following table: 
 
Size # (mm) Sizes (mm) No. of Lines Height of Letters (mm) 

1 10 x 50 1 3 
2 13 x 75 1 5 
3 13 x 75 2 3 
4 20 x 100 1 8 
5 20 x 100 2 5 
6 20 x 200 1 8 
7 25 x 125 1 12 
8 25 x 125 2 8 
9 35 x 200 1 20 

 
.2 Use maximum of 25 letters/numbers per line. 

.4 Locations: 

.1 Terminal cabinets, control panels: use size #5. 

.2 Equipment in Mechanical Rooms: use size #9. 
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.5 Identification for PWGSC Preventive Maintenance Support System (PMSS): 

.1 Use arrangement of Main identifier, Source identifier, Destination identifier. 

.2 Equipment in Mechanical Room: 
.1 Main identifier: size #9. 
.2 Source and Destination identifiers: size #6. 
.3 Terminal cabinets, control panels: size #5. 

.3 Equipment elsewhere: sizes as appropriate. 

2.3 EXISTING IDENTIFICATION SYSTEMS 

.1 Apply existing identification system to new work. 

.2 Where existing identification system does not cover for new work, use identification system 
specified this section. 

.3 Before starting work, obtain written approval of identification system from Departmental 
Representative. 

2.4 PIPING SYSTEMS GOVERNED BY CODES 

.1 Identification: 

.1 Sprinklers: to NFPA 13. 

2.5 IDENTIFICATION OF PIPING SYSTEMS 

.1 Identify contents by background colour marking, pictogram (as necessary), legend; direction 
of flow by arrows. To CAN/CGSB 24.3 except where specified otherwise. 

.2 Pictograms: 

.1 Where required: Workplace Hazardous Materials Information System (WHMIS) 
regulations. 

.3 Legend: 

.1 Block capitals to sizes and colours listed in CAN/CGSB 24.3. 

.4 Arrows showing direction of flow: 

.1 Outside diameter of pipe or insulation less than 75mm: 100mm long x 50mm high. 

.2 Outside diameter of pipe or insulation 75mm and greater: 150mm long x 50mm high. 

.3 Use double-headed arrows where flow is reversible. 

.5 Extent of background colour marking: 

.1 To full circumference of pipe or insulation. 

.2 Length to accommodate pictogram, full length of legend and arrows. 
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.6 Materials for background colour marking, legend, arrows: 

.1 Pipes and tubing 20mm and smaller: waterproof and heat-resistant pressure sensitive 
plastic marker tags. 

.2 Other pipes: pressure sensitive vinyl with protective overcoating, waterproof contact 
adhesive undercoating, suitable for ambient of 100% RH and continuous operating 
temperature of 150 degrees C and intermittent temperature of 200 degrees C. 

.7 Colours and Legends: 

.1 Where not listed, obtain direction from Departmental Representative. 

.2 Colours for legends, arrows: to following table: 
 
Background Colour Legend, Arrows 
Yellow Black 
Green White 
Red White 
  

.3 Background colour marking and legends for piping systems: 
   
** Add design temperature 
++ Add design temperature and pressure 
 
Contents Background Colour Markings Legend 
Domestic Hot Water Green DHW SUPPLY 
Domestic Cold Water Green DCW SUPPLY 
Sanitary Drain Green SAN 
Sanitary Vent Green SAN VENT 
Sprinklers to Codes - Red SPRINKLERS 

2.6 IDENTIFICATION DUCTWORK SYSTEMS 

.1 50mm high stencilled letters and directional arrows 150mm long x 50mm high. 

.2 Colours: back, or co-ordinated with base colour to ensure strong contrast. 

2.7 VALVES, CONTROLLERS 

.1 Brass tags with 12mm stamped identification data filled with black paint. 

.2 Include flow diagrams for each system, of approved size, showing charts and schedules with 
identification of each tagged item, valve type, service, function, normal position, location of 
tagged item. 

2.8 CONTROLS COMPONENTS IDENTIFICATION 

.1 Identify all systems, equipment, components, controls, sensors with system nameplates 
specified in this section. 

.2 Inscriptions to include function and (where appropriate) fail-safe position. 
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2.9 LANGUAGE 

.1 Identification in English and French. 

.2 Use one nameplate and label for both languages. 

Part 3 Execution 

3.1 MANUFACTURER'S INSTRUCTIONS 

.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheet. 

3.2 TIMING 

.1 Provide identification only after any required painting has been completed. 

3.3 INSTALLATION 

.1 Perform work in accordance with CAN/CGSB-24.3 except as specified otherwise. 

.2 Provide ULC or CSA registration plates as required by respective agency. 

.3 Identify systems, equipment to conform to PWGSC PMSS. 

3.4 NAMEPLATES 

.1 Locations: 

.1 In conspicuous location to facilitate easy reading and identification from operating 
floor. 

.2 Standoffs: 

.1 Provide for nameplates on hot and/or insulated surfaces. 

.3 Protection: 

.1 Do not paint, insulate or cover. 

3.5 LOCATION OF IDENTIFICATION ON PIPING AND DUCTWORK SYSTEMS 

.1 On long straight runs in open areas in boiler rooms, equipment rooms, galleries, tunnels: at 
not more than 17m intervals and more frequently if required to ensure that at least one is 
visible from any one viewpoint in operating areas and walking aisles. 

.2 Adjacent to each change in direction. 

.3 At least once in each small room through which piping or ductwork passes. 

.4 On both sides of visual obstruction or where run is difficult to follow. 

.5 On both sides of separations such as walls, floors, partitions. 
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.6 Where system is installed in pipe chases, ceiling spaces, galleries, confined spaces, at entry 
and exit points, and at access openings. 

.7 At beginning and end points of each run and at each piece of equipment in run. 

.8 At point immediately upstream of major manually operated or automatically controlled valves, 
and dampers. Where this is not possible, place identification as close as possible, preferably 
on upstream side. 

.9 Identification easily and accurately readable from usual operating areas and from access 
points. 

.1 Position of identification approximately at right angles to most convenient line of 
sight, considering operating positions, lighting conditions, risk of physical damage or 
injury and reduced visibility over time due to dust and dirt. 

3.6 VALVES, CONTROLLERS 

.1 Valves and operating controllers, except at plumbing fixtures, radiation, or where in plain 
sight of equipment they serve: secure tags with non-ferrous chains or closed "S" hooks. 

.2 Install one (1) copy of flow diagrams, valve schedules mounted in frame behind non-glare 
glass where directed by Departmental Representative. Provide one (1) copy (reduced in size if 
required) in each operating and maintenance manual. 

.3 Number valves in each system consecutively. 

3.7 CLEANING 

.1 Proceed in accordance with Section 00 10 00 – General Instructions. 

.2 Upon completion and verification of performance of installation, remove surplus materials, 
excess materials, rubbish, tools and equipment. 

END OF SECTION 
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Part 1 General 

1.1 SUMMARY 

.1 TAB is used throughout this Section to describe the process, methods and requirements of 
testing, adjusting and balancing for HVAC. 

.2 TAB means to test, adjust and balance to perform in accordance with requirements of 
Contract Documents and to do other work as specified in this section. 

1.2 QUALIFICATIONS OF TAB PERSONNEL 

.1 Submit names of personnel to perform TAB to Departmental Representative within 15 days of 
award of contract. 

.2 Provide documentation confirming qualifications, successful experience. 

.3 TAB: performed in accordance with the requirements of standard under which TAB Firm's 
qualifications are approved: 

.1 Associated Air Balance Council, (AABC) National Standards for Total System 
Balance, MN-1-[2002]. 

.2 National Environmental Balancing Bureau (NEBB) TABES, Procedural Standards 
for Testing, Adjusting, Balancing of Environmental Systems-[1998]. 

.3 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA), 
HVAC TAB HVAC Systems - Testing, Adjusting and Balancing-[2002]. 

.4 Recommendations and suggested practices contained in the TAB Standard: mandatory. 

.5 Use TAB Standard provisions, including checklists, and report forms to satisfy Contract 
requirements. 

.6 Use TAB Standard for TAB, including qualifications for TAB Firm and Specialist and 
calibration of TAB instruments. 

.7 Where instrument manufacturer calibration recommendations are more stringent than those 
listed in TAB Standard, use manufacturer's recommendations. 

.8 TAB Standard quality assurance provisions such as performance guarantees form part of this 
contract. 

.1 For systems or system components not covered in TAB Standard, use TAB 
procedures developed by TAB Specialist. 

.2 Where new procedures, and requirements, are applicable to Contract requirements 
have been published or adopted by body responsible for TAB Standard used (AABC, 
NEBB, or TABB), requirements and recommendations contained in these procedures 
and requirements are mandatory. 
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1.3 PURPOSE OF TAB 

.1 Test to verify proper and safe operation, determine actual point of performance, evaluate 
qualitative and quantitative performance of equipment, systems and controls at design, 
average and low loads using actual or simulated loads 

.2 Adjust and regulate equipment and systems to meet specified performance requirements and 
to achieve specified interaction with other related systems under normal and emergency loads 
and operating conditions. 

.3 Balance systems and equipment to regulate flow rates to match load requirements over full 
operating ranges. 

1.4 EXCEPTIONS 

.1 TAB of systems and equipment regulated by codes, standards to satisfaction of authority 
having jurisdiction. 

1.5 CO-ORDINATION 

.1 Schedule time required for TAB (including repairs, re-testing) into project construction and 
completion schedule to ensure completion before acceptance of project. 

.2 Do TAB of each system independently and subsequently, where interlocked with other 
systems, in unison with those systems. 

1.6 PRE-TAB REVIEW 

.1 Review contract documents before project construction is started and confirm in writing to 
Departmental Representative adequacy of provisions for TAB and other aspects of design and 
installation pertinent to success of TAB. 

.2 Review specified standards and report to Departmental Representative in writing proposed 
procedures which vary from standard. 

.3 During construction, co-ordinate location and installation of TAB devices, equipment, 
accessories, measurement ports and fittings. 

1.7 START-UP 

.1 Follow start-up procedures as recommended by equipment manufacturer unless specified 
otherwise. 

.2 Follow special start-up procedures specified elsewhere in Division 23. 

1.8 OPERATION OF SYSTEMS DURING TAB 

.1 Operate systems for length of time required for TAB and as required by Departmental 
Representative for verification of TAB reports. 
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1.9 START OF TAB 

.1 Notify Departmental Representative 7 days prior to start of TAB. 

.2 Start TAB when building is essentially completed, including: 

.3 Installation of ceilings, doors, windows, other construction affecting TAB. 

.4 Application of weatherstripping, sealing, and caulking. 

.5 Pressure, leakage, other tests specified elsewhere Division 23. 

.6 Provisions for TAB installed and operational. 

.7 Start-up, verification for proper, normal and safe operation of mechanical and associated 
electrical and control systems affecting TAB including but not limited to: 

.1 Proper thermal overload protection in place for electrical equipment. 

.2 Air systems: 
.1 Filters in place, clean. 
.2 Duct systems clean. 
.3 Ducts, air shafts, ceiling plenums are airtight to within specified tolerances. 
.4 Correct fan rotation. 
.5 Fire, smoke, volume control dampers installed and open. 
.6 Coil fins combed, clean. 
.7 Access doors, installed, closed. 
.8 Outlets installed, volume control dampers open. 

.3 Liquid systems: 
.1 Flushed, filled, vented. 
.2 Correct pump rotation. 
.3 Strainers in place, baskets clean. 
.4 Isolating and balancing valves installed, open. 
.5 Calibrated balancing valves installed, at factory settings. 
.6 Chemical treatment systems complete, operational. 

1.10 APPLICATION TOLERANCES 

.1 Do TAB to following tolerances of design values: 

.1 HVAC systems: plus 5%, minus 5%. 

1.11 ACCURACY TOLERANCES 

.1 Measured values accurate to within plus or minus 2% of actual values. 
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1.12 INSTRUMENTS 

.1 Prior to TAB, submit to Departmental Representative list of instruments used together with 
serial numbers. 

.2 Calibrate in accordance with requirements of most stringent of referenced standard for either 
applicable system or HVAC system. 

.3 Calibrate within 3 months of TAB. Provide certificate of calibration to Departmental 
Representative. 

1.13 SUBMITTALS 

.1 Submit, prior to commencement of TAB: 

.2 Proposed methodology and procedures for performing TAB if different from referenced 
standard. 

1.14 PRELIMINARY TAB REPORT 

.1 Submit for checking and approval of Departmental Representative, prior to submission of 
formal TAB report, sample of rough TAB sheets. Include: 

.1 Details of instruments used. 

.2 Details of TAB procedures employed. 

.3 Calculations procedures. 

.4 Summaries. 

1.15 TAB REPORT 

.1 Format in accordance with referenced standards. 

.2 TAB report to show results in SI units and to include: 

.1 Project record drawings. 

.2 System schematics. 

.3 Submit one (1) electronic and three (3) printed copies of TAB Report to Departmental 
Representative for verification and approval, in English. 

1.16 VERIFICATION 

.1 Reported results subject to verification by Departmental Representative. 

.2 Provide personnel and instrumentation to verify up to 30% of reported results. 

.3 Number and location of verified results as directed by Departmental Representative. 

.4 Pay costs to repeat TAB as required to satisfaction of Departmental Representative. 
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1.17 SETTINGS 

.1 After TAB is completed to satisfaction of Departmental Representative, replace drive guards, 
close access doors, lock devices in set positions, ensure sensors are at required settings. 

.2 Permanently mark settings to allow restoration at any time during life of facility. Do not 
eradicate or cover markings. 

1.18 COMPLETION OF TAB 

.1 TAB considered complete when final TAB Report received and approved by Departmental 
Representative. 

1.19 AIR SYSTEMS 

.1 Standard: TAB to most stringent of TAB standards of AABC, NEBB, SMACNA or 
ASHRAE. 

.2 Do TAB of systems, equipment, components, controls specified Division 23. Systems, 
equipment, components, controls as follows: 

.1 AHU-1: Speciality Desiccant Air Handling System. 

.2 AHU-2: Flexible Cabin Laboratory Air Handling System. 

.3 RAF: Flexible Cabin Laboratory Return Fan. 

.4 XAF: Exhaust Fan. 

.3 Qualifications: personnel performing TAB current member in good standing of AABC or 
NEBB and qualified to standards of AABC or NEBB. 

.4 Quality assurance: perform TAB under direction of supervisor qualified to standards of 
AABC or NEBB. 

.5 Measurements: to include as appropriate for systems, equipment, components, controls: air 
velocity, static pressure, flow rate, pressure drop (or loss), temperatures (dry bulb, wet bulb, 
dewpoint), duct cross-sectional area, RPM, electrical power, voltage, noise, vibration. 

.6 Locations of equipment measurements: to include as appropriate: 

.1 Inlet and outlet of dampers, filter, coil, humidifier, fan, other equipment causing 
changes in conditions. 

.2 At controllers, controlled device. 

.7 Locations of systems measurements to include as appropriate: main ducts, main branch, 
sub-branch, run-out (or grille, register or diffuser). 

1.20 POST-OCCUPANCY TAB 

.1 Measure DBT, WBT (or %RH), air velocity, air flow patterns, NC levels, in occupied zone of 
following areas: Flexible Cabin Laboratory (FCL). 
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Part 2 Products 

2.1 NOT USED 

.1 Not used. 

Part 3 Execution 

3.1 NOT USED 

.1 Not used. 

END OF SECTION 
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Part 1 General 

1.1 REFERENCES 

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

.1 Material Safety Data Sheets (MSDS). 

.2 Sheet Metal and Air Conditioning Contractor's National Association (SMACNA) 

.1 SMACNA HVAC Air Duct Leakage Test Manual, [1985]. 

1.2 SUBMITTALS 

.1 Make submittals in accordance with Section 00 10 00 – General Instructions. 

.2 Test Reports: submit certified test reports from approved independent testing laboratories 
indicating compliance with specifications for specified performance characteristics and 
physical properties. Include pressure test information and results as follows: 

.1 Submit proposed report form and test report format to Departmental Representative 
for approval at least three (3) months before proposed date of first series of tests. Do 
not start tests until approval received in writing from Departmental Representative. 

.2 Prepare report of results and submit to Departmental Representative within 24h of 
completion of tests. Include: 
.1 Schematic of entire system. 
.2 Schematic of section under test showing test site. 
.3 Required and achieved static pressures. 
.4 Orifice differential pressure at test sites. 
.5 Permissible and actual leakage flow rate (L/s) for test sites. 
.6 Witnessed certification of results. 

.3 Include test reports in final TAB report. 

.4 Certificates: submit certificates signed by manufacturer certifying that materials 
comply with specified performance characteristics and physical properties. 

.5 Instructions: submit manufacturer's installation instructions. 

.6 Manufacturer's field reports specified. 

1.3 QUALITY ASSURANCE 

.1 Pre-Installation Meetings: 

.1 Convene pre-installation meeting one (1) week prior to beginning on-site 
installations. 
.1 Verify project requirements. 
.2 Review installation conditions. 
.3 Co-ordination with other building sub-trades. 
.4 Review manufacturer's  installation instructions and warranty requirements. 
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Part 2 Products 

2.1 TEST INSTRUMENTS 

.1 Test apparatus to include: 

.1 Fan capable of producing required static pressure. 

.2 Duct section with calibrated orifice plate mounted and accurately located pressure 
taps. 

.3 Flow measuring instrument compatible with the orifice plate. 

.4 Calibration curves for orifice plates used. 

.5 Flexible duct for connecting to ductwork under test. 

.6 Smoke bombs for visual inspections. 

.2 Test apparatus: accurate to within +/- 3% of flow rate and pressure. 

.3 Submit details of test instruments to be used to Departmental Representative at least one (1) 
month before anticipated start date. 

.4 Test instruments: calibrated and certificate of calibration deposited with Departmental 
Representative no more than 28 days before start of tests. 

.5 Re-calibrated every six months thereafter. 

2.2 EQUIPMENT LEAKAGE TOLERANCES 

.1 Equipment and system components such as VAV boxes, duct heating leakage: 5%. 

.2  Laboratory equipment and system components such as air valves and ducts: 0%. 

Part 3 Execution 

3.1 MANUFACTURER'S INSTRUCTIONS 

.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheet. 

3.2 TEST PROCEDURES 

.1 Maximum lengths of ducts to be tested consistent with capacity of test equipment. 

.2 Section of duct to be tested to include: 

.1 Fittings, branch ducts, tap-ins. 

.3 Repeat tests until specified pressures are attained. Bear costs for repairs and repetition to tests. 

.4 Base partial system leakage calculations on SMACNA HVAC Air Duct Leakage Test 
Manual. 

.5 Seal leaks that can be heard or felt, regardless of their contribution to total leakage. 
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3.3 SITE TOLERANCES 

.1 System leakage tolerances specified are stated as percentage of total flow rate handled by 
system. Pro-rate specified system leakage tolerances. Leakage for sections of duct systems: 
not to exceed total allowable leakage. 

.2 Leakage tests on following systems not to exceed specified leakage rates. 

.1 Small duct systems up to 250 Pa: leakage 2%. 

.2 VAV box and duct on downstream side of VAV box: leakage 2%. 

.3 Large low pressure duct systems up to 500 Pa: leakage 2%. 

.4 HP duct systems up to 1000 Pa pressure classification, including upstream side of 
VAV boxes: leakage 1. 

.3 Evaluation of test results to use surface area of duct and pressure in duct as basic parameters. 

3.4 TESTING 

.1 Test ducts before installation of insulation or other forms of concealment. 

.2 Test after seals have cured. 

.3 Test when ambient temperature will not affect effectiveness of seals, and gaskets. 

.4 Flexible connections to VAV boxes. 

3.5 FIELD QUALITY CONTROL 

.1 Manufacturer's Field Services. 

.1 Have manufacturer of products, supplied under this Section, review Work involved 
in the handling, installation/application, protection and cleaning, of its products and 
submit written reports, in acceptable format, to verify compliance of Work with 
Contract. 

.2 Manufacturer's Field Services: provide manufacturer's field services consisting of 
product use recommendations and periodic site visits for inspection of product 
installation in accordance with manufacturer's instructions. 

.3 Schedule site visits, to review Work, at stages listed: 
.1 After delivery and storage of products, and when preparatory Work, or other 

Work, on which the Work of this Section depends, is complete but before 
installation begins. 

.2 Twice during progress of Work at 25% and 60% complete. 

.3 Upon completion of the Work, after cleaning is carried out. 
.4 Obtain reports, within three (3) days of review, and submit, immediately, to 

Departmental Representative. 
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.2 Performance Verification: 

.1 Departmental Representative to witness tests and to verify reported results. 

.2 To be certified by same TAB agency approved by Departmental Representative to 
undertake TAB on this project. 

3.6 CLEANING 

.1 Upon completion and verification of performance of installation, remove surplus materials, 
excess materials, rubbish, tools and equipment. 

END OF SECTION 
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Part 1 General 

1.1 REFERENCES 

.1 Definitions: 

.1 For purposes of this section: 
.1 "CONCEALED" - insulated mechanical services and equipment in 

suspended ceilings and non-accessible chases and furred-in spaces. 
.2 "EXPOSED" - means  "not concealed" as previously defined. 
.3 Insulation systems - insulation material, fasteners, jackets, and other 

accessories. 
.2 TIAC Codes: 

.1 CRD: Code Round Ductwork. 

.2 CRF: Code Rectangular Finish. 

.2 Reference Standards: 

.1 American Society of Heating, Refrigeration and Air Conditioning Engineers 
(ASHRAE) 
.1 ANSI/ASHRAE/IESNA 90.1-[04], SI; Energy Standard for Buildings 

Except Low-Rise Residential Buildings. 
.2 ASTM International Inc. 

.1 ASTM B209M-[07], Standard Specification for Aluminum and Aluminum-
Alloy Sheet and Plate (Metric). 

.2 ASTM C335-[05ae1], Standard Test Method for Steady State Heat Transfer 
Properties of Pipe Insulation. 

.3 ASTM C411-[05], Standard Test Method for Hot-Surface Performance of 
High-Temperature Thermal Insulation. 

.4 ASTM C449/C449M-[00], Standard Specification for Mineral 
Fiber-Hydraulic-Setting Thermal Insulating and Finishing Cement. 

.5 ASTM C547-[07e1], Standard Specification for Mineral Fiber Pipe 
Insulation. 

.6 ASTM C553-[02e1], Standard Specification for Mineral Fiber Blanket 
Thermal Insulation for Commercial and Industrial Applications. 

.7 ASTM C612-[04e1], Standard Specification for Mineral Fiber Block and 
Board Thermal Insulation. 

.8 ASTM C795-[03], Standard Specification for Thermal Insulation for Use in 
Contact with Austenitic Stainless Steel. 

.9 ASTM C921-[03a], Standard Practice for Determining the Properties of 
Jacketing Materials for Thermal Insulation. 

.3 Canadian General Standards Board (CGSB) 
.1 CGSB 51-GP-52Ma-[89], Vapour Barrier, Jacket and Facing Material for 

Pipe, Duct and Equipment Thermal Insulation. 



NRC Duct Insulation 23 07 13 
Project No.  Page 2 of 6 
M55-5130  2/15/2016 
 

.4 Canada Green Building Council (CaGBC) 
.1 LEED Canada-NC Version 1.0-[2004], LEED (Leadership in Energy and 

Environmental Design): Green Building Rating System Reference Package 
For New Construction and Major Renovations. 

.2 Rating System Addenda for New Construction and Major Renovations 
LEED Canada-NC Version 1.0-[Addendum 2007]. 

.3 LEED Canada-CI Version 1.0-[2007], LEED (Leadership in Energy and 
Environmental Design):  Green Building Rating System Reference Guide 
For Commercial Interiors. 

.5 Green Seal Environmental Standards (GSES) 
.1 Standard GS-36-[00], Commercial Adhesives. 

.6 South Coast Air Quality Management District (SCAQMD), California State 
.1 SCAQMD Rule 1168-[A2005], Adhesive and Sealant Applications. 

.7 Thermal Insulation Association of Canada (TIAC): National Insulation Standards 
(2005). 

.8 Underwriters Laboratories of Canada (ULC) 
.1 CAN/ULC-S102-[03], Method of Test for Surface Burning Characteristics 

of Building Materials and Assemblies. 
.2 CAN/ULC-S701-[05], Standard for Thermal Insulation, Polystyrene, Boards 

and Pipe Covering. 

1.2 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Provide submittals in accordance with Section 00 10 00 – General Instructions. 

.2 Product Data: 

.1 Provide manufacturer's printed product literature and datasheets for duct insulation, 
and include product characteristics, performance criteria, physical size, finish and 
limitations. 
.1 Description of equipment giving manufacturer's name, type, model, year and 

capacity. 
.2 Details of operation, servicing and maintenance. 
.3 Recommended spare parts list. 

.3 Shop Drawings: 

.1 Provide drawings stamped and signed by professional engineer registered or licensed 
in Province of Ontario, Canada. 

.4 Samples: 

.1 Submit for approval: complete assembly of each type of insulation system, insulation, 
coating, and adhesive proposed. 

.2 Mount sample on 12mm plywood board. 

.3 Affix typewritten label beneath sample indicating service. 

.5 Manufacturer’s Instructions: 

.1 Provide manufacturer's written duct insulation jointing recommendations. and special 
handling criteria, installation sequence, and cleaning procedures. 
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1.3 QUALITY ASSURANCE 

.1 Qualifications: 

.1 Installer: specialist in performing work of this section, and have at least three (3) 
years successful experience in this size and type of project, qualified to standards and 
member of TIAC in good standing. 

1.4 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle in accordance with Section 00 10 00 – General Instructions. 

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

.3 Packaging Waste Management: remove for reuse and return to manufacturer of pallets, crates, 
paddling and packaging materials. 

Part 2 Products 

2.1 FIRE AND SMOKE RATING 

.1 To CAN/ULC-S102: 

.1 Maximum flame spread rating: 25. 

.2 Maximum smoke developed rating: 50. 

2.2 INSULATION 

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

.2 Thermal conductivity ("k" factor) not to exceed specified values at 24 degrees C mean 
temperature when tested in accordance with ASTM C335. 

.3 TIAC Code C-1: Rigid mineral fibre board to ASTM C612, with or without factory applied 
vapour retarder jacket to CGSB 51-GP-52Ma (as scheduled in PART 3 of this Section). 

.4 TIAC Code C-2: Mineral fibre blanket to ASTM C553 faced with or without factory applied 
vapour retarder jacket to CGSB 51-GP-52Ma (as scheduled in PART 3 of this section). 

.1 Mineral fibre: to ASTM C553. 

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

.3 Maximum "k" factor: to ASTM C553. 

2.3 JACKETS 

.1 Canvas: 

.1 220gm/m2 cotton, plain weave, treated with dilute fire retardant lagging adhesive to 
ASTM C921. 

.2 Lagging adhesive: compatible with insulation. 

.1 Maximum VOC limit 200g/L to SCAQMD Rule 1168. 
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2.4 ACCESSORIES 

.1 Vapour retarder lap adhesive: 

.1 Water based, fire retardant type, compatible with insulation. 
.1 Maximum VOC limit 200g/L to SCAQMD Rule 1168. 

.2 Indoor Vapour Retarder Finish: 

.1 Vinyl emulsion type acrylic, compatible with insulation. 

.3 Insulating Cement: hydraulic setting on mineral wool, to ASTM C449. 

.4 ULC Listed Canvas Jacket: 

.1 220gm/m2 cotton, plain weave, treated with dilute fire retardant lagging adhesive to 
ASTM C921. 

.5 Outdoor Vapour Retarder Mastic: 

.1 Vinyl emulsion type acrylic, compatible with insulation. 

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

.6 Tape: self-adhesive, aluminum, reinforced, 50mm wide minimum. 

.7 Contact adhesive: quick-setting 

.1 Maximum VOC limit 200g/L to SCAQMD Rule 1168. 

.8 Canvas adhesive: washable. 

.1 Maximum VOC limit 200g/L to SCAQMD Rule 1168. 

.9 Tie wire: 1.5mm stainless steel. 

.10 Banding: 12mm wide, 0.5mm thick stainless steel. 

.11 Facing: 25mm stainless steel hexagonal wire mesh stitched on one face of insulation with 
expanded metal lath on other face. 

.12 Fasteners: 4mm diameter pins with 35mm diameter clips, length to suit thickness of 
insulation. 

Part 3 Execution 

3.1 APPLICATION 

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

3.2 PRE-INSTALLATION REQUIREMENTS 

.1 Pressure test ductwork systems complete, witness and certify. 

.2 Ensure surfaces are clean, dry, free from foreign material. 
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3.3 INSTALLATION 

.1 Install in accordance with TIAC National Standards. 

.2 Apply materials in accordance with manufacturer’s instructions and as indicated. 

.3 Use two (2) layers with staggered joints when required nominal thickness exceeds 75mm. 

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

.1 Ensure hangers, and supports are outside vapour retarder jacket. 

.5 Hangers and supports in accordance with Section 23 05 29 - Hangers and Supports for HVAC 
Piping and Equipment. 

.1 Apply high compressive strength insulation where insulation may be compressed by 
weight of ductwork. 

.6 Fasteners: install at 300mm on centre in horizontal and vertical directions, minimum two (2) 
rows each side. 

.7 Install insulation a minimum of 3m from exterior wall penetrations when ducts pass through 
exterior walls. 

.8 Install insulation a minimum of 3m from exterior wall for all exhaust ductwork. 

.9 Fasteners: install at 300mm on centre in horizontal and vertical directions, minimum 2 rows 
each side. 

3.4 DUCTWORK INSULATION SCHEDULE 

.1 Insulation types and thicknesses: conform to following table: 

 TIAC Code Vapour 
Retarder 

Thickness 
(mm) 

Rectangular cold and dual temperature 
supply air ducts C-1 yes 50 

Round cold and dual temperature supply 
air ducts C-2 yes 50 

Rectangular warm air ducts C-1 no 25 
Round warm air ducts C-1 no 25 
Supply, return and exhaust ducts exposed 
in space being served   none 

Outside air ducts to mixing plenum C-1 yes 25 
Mixing plenums C-1 yes 25 
Exhaust Duct (within 3m of exterior wall 
penetrations) C-1 no 25 

Rectangular ducts outside C-1 special 50 
Round ducts outside C-1 special 50 
Acoustically lined ducts none   
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.2 Exposed round ducts 600mm and larger, smaller sizes where subject to abuse: 

.1 Use TIAC code C-1 insulation, scored to suit diameter of duct. 
.1 Finishes: conform to following table: 

 
 TIAC Code 

Rectangular Round 
Indoor, concealed none none 
Indoor, exposed within mechanical room CRF/1 CRD/2 
Indoor, exposed elsewhere CRF/2 CRD/3 
Outdoor, exposed to precipitation CRF/3 CRD/4 
Outdoor, elsewhere CRF/4 CRD/5 

3.5 CLEANING 

.1 Clean in accordance with Section 00 10 00 – General Instructions. 

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

.2 Waste Management: separate waste materials for reuse and recycling in accordance with 
Section 00 10 00 – General Instructions. 

END OF SECTION 
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Part 1 General 

1.1 REFERENCES 

.1 American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. 
(ASHRAE). 

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

.1 ASTM A480/A480M-[03c], Standard Specification for General Requirements for 
Flat-Rolled Stainless and Heat-Resisting Steel Plate, Sheet and Strip. 

.2 ASTM A635/A635M-[02], Standard Specification for Steel, Sheet and Strip, 
Heavy-Thickness Coils, Carbon, Hot Rolled. 

.3 ASTM A653/A653M-[03], Standard Specification for Steel Sheet, Zinc Coated 
(Galvanized) or Zinc-Iron Alloy Coated (Galvannealed) by the Hot-Dip Process. 

.3 Department of Justice Canada (Jus). 

.1 Canadian Environmental Protection Act (CEPA), 1999, c. 33 . 

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

.1 Material Safety Data Sheets (MSDS). 

.5 National Fire Protection Association (NFPA). 

.1 NFPA 90A-[02], Standard for the Installation of Air-Conditioning and Ventilating 
Systems. 

.2 NFPA 90B-[02], Standard for the Installation of Warm Air Heating and Air-
Conditioning Systems. 

.3 NFPA 96-[01], Standard for Ventilation Control and Fire Protection of Commercial 
Cooking Operations. 

.6 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA). 

.1 SMACNA HVAC Duct Construction Standards - Metal and Flexible, 2nd Edition 
[1995] and Addendum No. 1, [1997]. 

.2 SMACNA HVAC Air Duct Leakage Test Manual, [1985], 1st Edition. 

.3 IAQ Guideline for Occupied Buildings Under Construction [1995], 1st Edition. 

.7 Transport Canada (TC). 

.1 Transportation of Dangerous Goods Act (TDGA), 1992, c. 34. 

1.2 SUBMITTALS 

.1 Submit shop drawings and product data in accordance with Section 00 10 00 – General 
Instructions. 

.2 Product Data: 

.1 Submit manufacturer’s instructions, printed product literature and data sheets for 
metal ducts and include product characteristics, performance criteria, physical size, 
finish and limitations. 
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1.3 QUALITY ASSURANCE 

.1 Certification of Ratings: 

.1 Catalogue or published ratings shall be those obtained from tests carried out by 
manufacturer or independent testing agency signifying adherence to codes and 
standards. 

1.4 DELIVERY, STORAGE AND HANDLING 

.1 Protect on site stored or installed absorptive material from moisture damage. 

.2 Store and manage hazardous materials in accordance with Section 00 10 00 – General 
Instructions. 

.3 Waste Management and Disposal: 

.1 Separate waste materials for reuse and recycling in accordance with Section 00 10 00 
– General Instructions. 

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

.3 Collect and separate for disposal paper, plastic, polystyrene, and corrugated 
cardboard packaging material in appropriate on-site bins for recycling off site by 
Contractor. 

.4 Separate for reuse and recycling and place in designated containers steel, metal and 
plastic. 

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

.6 Handle and dispose of hazardous materials in accordance with CEPA, TDGA, 
Regional and Municipal Regulations. 

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

Part 2 Products 

2.1 SEAL CLASSIFICATION 

.1 Classification as follows: 

 

Maximum Pressure [Pa] SMACNA Seal Class 
500 C 
250 C 
125 C 
125 Unsealed 

 

.2 Seal classification: 

.1 Class A: longitudinal seams, transverse joints, duct wall penetrations and connections 
made airtight with sealant and tape. 

.2 Class B: longitudinal seams, transverse joints and connections made airtight with 
sealant. 
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.3 Class C: transverse joints and connections made air tight with gaskets, sealants or 
combination thereof. Longitudinal seams unsealed. 

.4 Unsealed seams and joints. 

2.2 SEALANT 

.1 Sealant: oil resistant, polymer type flame resistant duct sealant. Temperature range of minus 
30 degrees C to plus 93 degrees C. 

2.3 TAPE 

.1 Tape: polyvinyl treated, open weave fiberglass tape, 50mm wide. 

2.4 DUCT LEAKAGE 

.1 In accordance with SMACNA HVAC Air Duct Leakage Test Manual. 

2.5 FITTINGS 

.1 Fabrication: to SMACNA. 

.2 Radiused elbows. 

.1 Rectangular: centerline radius: 1.5 times width of duct. 

.2 Round: smooth radius, centreline radius: 1.5 times diameter. 

.3 Mitred elbows, rectangular: 

.1 To 400 mm: with single thickness turning vanes. 

.2 Over 400 mm: with double thickness turning vanes. 

.4 Branches: 

.1 Rectangular main and branch: with radius on branch at 1.5 times width of duct. 

.2 Round main and branch: enter main duct at 45 degrees with conical connection. 

.3 Provide volume control damper in branch duct near connection to main duct. 

.4 Main duct branches: with splitter damper. 

.5 Transitions: 

.1 Diverging: 20 degrees maximum included angle. 

.2 Converging: 30 degrees maximum included angle. 

.6 Offsets: 

.1 Full radiused elbows. 

.7 Obstruction deflectors: maintain full cross-sectional area. 

.1 Maximum included angles: as for transitions. 
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2.6 FIRE STOPPING 

.1 Retaining angles around duct, on both sides of fire separation. 

.2 Fire stopping material and installation must not distort duct. 

2.7 GALVANIZED STEEL 

.1 Lock forming quality: to ASTM A653/A653M, Z90 zinc coating. 

.2 Thickness, fabrication and reinforcement: to SMACNA. 

.3 Joints: to ASHRAE & SMACNA. Proprietary manufactured duct joint to be considered to be 
a Class A seal. 

2.8 ALUMINUM 

.1 To ASHRAE & SMACNA. Aluminum type: 3003-H-14. 

.2 Thickness, fabrication and reinforcement: to SMACNA. 

.3 Joints: to ASHRAE & SMACNA to be continuous weld. 

2.9 HANGERS AND SUPPORTS 

.1 Hangers and Supports: [in accordance with Section 23 05 29 - Hangers and Supports for 
HVAC Piping and Equipment. 

.1 Strap hangers: of same material as duct but next sheet metal thickness heavier than 
duct. 
.1 Maximum size duct supported by strap hanger: 500. 

.2 Hanger configuration: to ASHRAE & SMACNA. 

.3 Hangers: galvanized steel angle with galvanized steel rods to ASHRAE & SMACNA 
per the following table: 
 

Duct Size 
[mm] 

Angle Size 
[mm] 

Rod Size 
[mm] 

up to 750 25 x 25 x 3 6 
751 to 1050 40 x 40 x 3 6 

1051 to 1500 40 x 40 x 3 10 
1501 to 2100 50 x 50 x 3 10 
2101 to 2400 50 x 50 x 5 10 
2401 and over 50 x 50 x 6 10 

   
.4 Upper hanger attachments: 

.1 For concrete: manufactured concrete inserts. 

.2 For steel joist: manufactured joist clamp. 

.3 For steel beams: manufactured beam clamps. 
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Part 3 Execution 

3.1 GENERAL 

.1 Do work in accordance with SMACNA. 

.2 Do not break continuity of insulation vapour barrier with hangers or rods. 

.1 Insulate strap hangers 100mm beyond insulated duct. Ensure diffuser is fully seated] 

.3 Support risers in accordance with SMACNA. 

.4 Install breakaway joints in ductwork on sides of fire separation. 

.5 Install proprietary manufactured flanged duct joints in accordance with manufacturer's 
instructions. 

.6 Manufacture duct in lengths and diameter to accommodate installation of acoustic duct lining 
for all locations indicated. 

3.2 HANGERS 

.1 Strap hangers: install in accordance with SMACNA. 

.2 Angle hangers: complete with locking nuts and washers. 

.3 Hanger spacing: in accordance with SMACNA as follows: 

 

Duct Size 
[mm] 

Spacing 
[mm] 

to 1500 3000 
1501 and over 2500 

3.3 WATERTIGHT DUCT 

.1 Provide watertight duct for: 

.1 All exterior ductwork. 

.2 Form bottom of horizontal duct without longitudinal seams. 

.1 Weld joints of bottom and side sheets. 

.2 Seal other joints with duct sealer. 

.3 Fit base of riser with 150mm deep drain sump and 32 mm drain connected, with deep seal 
trap and valve and discharging to grade. 

3.4 SEALING AND TAPING 

.1 Apply sealant in accordance with SMACNA. 

.2 Bed tape in sealant and recoat with minimum of one (1) coat of sealant to manufacturer’s 
recommendations. 
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3.5 LEAKAGE TESTS 

.1 Refer to Section 23 05 94 - Pressure Testing of Ducted Air Systems. 

.2 In accordance with SMACNA HVAC Duct Leakage Test Manual. 

.3 Do leakage tests in sections. 

.4 Zero leakage ductwork testing shall be entire duct segment with all flanged equipment in 
place and blind flanges at ends of runs. 

.5 Make trial leakage tests as instructed to demonstrate workmanship. 

.6 Do not install additional ductwork until trial test has been passed. 

.7 Complete test before performance insulation or concealment work. 

END OF SECTION 
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Part 1 General 

1.1 REFERENCES 

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

.1 Material Safety Data Sheets (MSDS). 

.2 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA). 

.1 SMACNA - HVAC Duct Construction Standards - Metal and Flexible, [95]. 

1.2 SUBMITTALS 

.1 Submittals in accordance with Section 00 10 00 – General Instructions. 

.2 Product Data: 

.1 Submit manufacturer's printed product literature, specifications and data sheet. 
Indicate the following: 
.1 Flexible connections. 
.2 Duct access doors. 
.3 Turning vanes. 
.4 Instrument test ports. 

.3 Test Reports: submit certified test reports from approved independent testing laboratories 
indicating compliance with specifications for specified performance characteristics and 
physical properties. 

.1 Certification of ratings: catalogue or published ratings to be those obtained from tests 
carried out by manufacturer or independent testing agency signifying adherence to 
codes and standards. 

.4 Certificates: submit certificates signed by manufacturer certifying that materials comply with 
specified performance characteristics and physical properties. 

.5 Instructions: submit manufacturer's installation instructions. 

.6 Manufacturer's Field Reports: manufacturer's field reports specified. 

.7 Closeout submittals: submit maintenance and engineering data for incorporation into manual 
specified in Section 00 10 00 – General Instructions. 

1.3 QUALITY ASSURANCE 

.1 Pre-Installation Meetings: 

.1 Convene pre-installation meeting one (1) week prior to beginning on-site 
installations. 
.1 Verify project requirements. 
.2 Review installation conditions. 
.3 Co-ordination with other building sub-trades. 
.4 Review manufacturer's installation instructions and warranty requirements. 
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1.4 DELIVERY, STORAGE AND HANDLING 

.1 Waste Management and Disposal: 

.1 Separate waste materials for reuse and recycling in accordance with Section 00 10 00 
– General Instructions. 

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

.3 Collect and separate for disposal paper, plastic, polystyrene, corrugated cardboard 
packaging material in appropriate on-site bins for recycling off site. 

.4 Separate for reuse and recycling and place in designated containers steel, metal, and 
plastic in accordance with Section 00 10 00 – General Instructions.  

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

Part 2 Products 

2.1 GENERAL 

.1 Manufacture in accordance with SMACNA - HVAC Duct Construction Standards. 

2.2 FLEXIBLE CONNECTIONS 

.1 Frame: galvanized sheet metal frame with fabric clenched by means of double locked seams. 

.2 Material: 

.1 Fire resistant, self-extinguishing, neoprene coated glass fabric, temperature rated at 
minus 40 degrees C to plus 90 degrees C, density of 1.3kg/m2. 

2.3 ACCESS DOORS IN DUCTS 

.1 Non-Insulated Ducts: sandwich construction of same material as duct, one sheet metal 
thickness heavier, minimum 0.6mm thick complete with sheet metal angle frame. 

.2 Insulated Ducts: sandwich construction of same material as duct, one sheet metal thickness 
heavier, minimum 0.6mm thick complete with sheet metal angle frame and 25 mm thick rigid 
glass fibre insulation. 

.3 Gaskets: neoprene. 

.4 Hardware: 

.1 Up to 300 x 300mm: two sash locks complete with safety chain. 

.2 301 to 450 mm: four sash locks complete with safety chain. 

.3 451 to 1000 mm: piano hinge and minimum two sash locks. 

.4 Doors over 1000 mm: piano hinge and  two  handles operable from both sides. 

.5 Hold open devices. 

.6 300 x 300mm glass viewing panels. 
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2.4 INSTRUMENT TEST 

.1 1.6mm thick steel zinc plated after manufacture. 

.2 Cam lock handles with neoprene expansion plug and handle chain. 

.3 28mm minimum inside diameter. Length to suit insulation thickness. 

.4 Neoprene mounting gasket. 

2.5 SPIN-IN COLLARS 

.1 Conical galvanized sheet metal spin-in collars with lockable butterfly damper. 

.2 Sheet metal thickness to co-responding round duct standards. 

Part 3 Execution 

3.1 MANUFACTURER'S INSTRUCTIONS 

.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and data 
sheet. 

3.2 INSTALLATION 

.1 Flexible Connections: 

.1 Install in following locations: 
.1 Inlets and outlets to air handling units and fans. 
.2 Inlets and outlets of exhaust and return air fans. 
.3 As indicated. 

.2 Length of connection: 100mm. 

.3 Minimum distance between metal parts when system in operation: 75 mm. 

.4 Install in accordance with recommendations of SMACNA. 

.5 When fan is running: 
.1 Ducting on sides of flexible connection to be in alignment. 
.2 Ensure slack material in flexible connection. 

.2 Access Doors and Viewing Panels: 

.1 Size: 
.1 600 x 1200 mm for person size entry. 
.2 900 x 900mm for servicing entry. 
.3 450 x 450mm for viewing. 
.4 As indicated. 
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.2 Locations: 
.1 Fire and smoke dampers. 
.2 Control dampers. 
.3 Devices requiring maintenance. 
.4 Required by code. 
.5 Reheat coils. 
.6 Elsewhere as indicated. 

.3 Instrument Test Ports: 

.1 General: 
.1 Install in accordance with recommendations of SMACNA and in accordance 

with manufacturer's instructions. 
.2 Locate to permit easy manipulation of instruments. 
.3 Install insulation port extensions as required. 
.4 Locations: 

.1 For traverse readings: 
.1 Ducted inlets to roof and wall exhausters. 
.2 Inlets and outlets of other fan systems. 
.3 Main and sub-main ducts. 
.4 And as indicated. 

.2 For temperature readings: 
.1 At outside air intakes. 
.2 In mixed air applications in locations as approved by Departmental 

Representative. 
.3 At inlet and outlet of coils and duct reheat. 
.4 Downstream of junctions of two converging air streams of different 

temperatures. 
.5 Elsewhere as indicated. 

3.3 CLEANING 

.1 Perform cleaning operations as specified in Section 00 10 00 – General Instructions and in 
accordance with manufacturer's recommendations. 

.2 Upon completion and verification of performance of installation, remove surplus materials, 
excess materials, rubbish, tools and equipment. 

END OF SECTION 
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Part 1 General 

1.1 REFERENCES 

.1 American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. 
(ASHRAE). 

.2 Department of Justice Canada (Jus). 

.1 Canadian Environmental Protection Act (CEPA), 1999, c. 33. 

.2 Transportation of Dangerous Goods Act, 1992 (TDGA), c. 34. 

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

.1 Material Safety Data Sheets (MSDS). 

.4 National Fire Protection Association (NFPA). 

.1 NFPA 90A-[12], Standard for the Installation of Air-Conditioning and Ventilating 
Systems. 

.2 NFPA 90B-[15], Standard for Installation of Warm Air Heating and Air-
Conditioning Systems. 

.5 Sheet Metal and Air-Conditioning Contractors' National Association (SMACNA). 

.1 SMACNA HVAC Duct Construction Standards - Metal and Flexible, [95] 
(Addendum No.1, November 1997). 

.2 SMACNA IAQ Guideline for Occupied Buildings under Construction, 1st Edition 
[95]. 

.6 Underwriters' Laboratories Inc. (UL). 

.1 UL 181-[96], Standard for Factory-Made Air Ducts and Air Connectors. 

.7 Underwriters' Laboratories of Canada (ULC). 

.1 CAN/ULC-S110-[1986(R2001)], Fire Tests for Air Ducts. 

1.2 SUBMITTALS 

.1 Make submittals in accordance with Section 00 10 00 – General Instructions. 

.2 Show Drawings: at a minimum, include information on the following items as part of the shop 
drawing submission for review by Departmental Representative: 

.1 Thermal Properties. 

.2 Friction Loss. 

.3 Acoustical Loss. 

.4 Leakage. 

.5 Fire Rating. 
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1.3 QUALITY ASSURANCE 

.1 Certification of Ratings: 

.1 Catalogue or published ratings to be those obtained from tests carried out by 
manufacturer or independent testing agency signifying adherence to codes and 
standards. 

1.4 DELIVERY, STORAGE AND HANDLING 

.1 Protect on site stored or installed absorptive material from moisture damage. 

.2 Waste Management and Disposal: 

.1 Separate waste materials for reuse and recycling. Remove from site and dispose of 
packaging materials at appropriate recycling facilities. 

.2 Collect and separate for disposal paper, plastic, polystyrene and corrugated cardboard 
packaging material for recycling. 

.3 Place materials defined as hazardous or toxic in designated containers. Handle and 
dispose of hazardous materials in accordance with CEPA, TDGA, Regional and 
Municipal regulations. 

.4 Ensure emptied containers are sealed and stored safely. 

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

Part 2 Products 

2.1 NON-METALLIC INSULATED 

.1 General: 

.1 Factory fabricated to CAN/ULC-181 and complies with NFPA90A & NFPA90B. 

.2 Core material shall not support mold and mildew growth. 

.3 Fully lined for efficient air delivery. 

.4 Large diameter, heavy, spring steel wire helix for stability and mechanical abuse 
resistance. 

.5 Acoustically rated CPE core for quiet performance. Core shall be constructed in such 
a manner it shall not unravel when cut. 

.6 All components shall be self-extinguishing. 

.2 Performance Characteristics: 

.1 Operating Pressure: 2.49kPa (10 IN WC) for 100mm through 300mm diameter. 

.2 Operating Temperature Range: -29oC through 121oC (-20oF through 250oF) 

.3 Velocity (maximum): 25.4 m/s (500 FPM). 

.4 R-Value: 4.2 

.5 Surface Burning Characteristics: 
.1 Maximum Flame Spread: 25. 
.2 Maximum Smoke Development: 50. 
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.6 Oxygen Index Ratings: 
.1 CPE Core: 3.13. 
.2 Metalized Jacked: 45.7 

.7 Vapour Transmission Rating (U.S. Perm): 0.05. 

.3 Standard of Acceptance: Thermaflex M-KE, or approved equivalent. 

Part 3 Execution 

3.1 DUCT INSTALLATION 

.1 Install in accordance with: CAN/ULC-S110, UL-181, NFPA 90A, NFPA 90B and 
SMACNA. 

END OF SECTION 
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Part 1 General 

1.1 REFERENCES 

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

.1 ASTM C423-[02a], Standard Test Method for Sound Absorption and Sound 
Absorption Coefficients by the Reverberation Room Method. 

.2 ASTM C916-[85(2001)e1], Standard Specification for Adhesives for Duct Thermal 
Insulation. 

.3 ASTM C1071-[00], Standard specification for Fibrous Glass Duct Lining Insulation 
(Thermal and Sound Absorbing Material). 

.4 ASTM C1338-[00], Standard Test Method for Determining Fungi Resistance of 
Insulation Materials and Facings. 

.5 ASTM G21-[96(2002)], Standard Practice for Determining Resistance of Synthetic 
Polymeric Materials to Fungi. 

.2 Department of Justice Canada (Jus). 

.1 Canadian Environmental Protection Act (CEPA), 1999, c. 33. 

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

.1 Material Safety Data Sheets (MSDS). 

.4 National Fire Protection Association (NFPA). 

.1 NFPA 90A-[02], Standard for the Installation of Air Conditioning and Ventilating 
Systems. 

.2 NFPA 90B-[02], Standard for the Installation of Warm Air Heating and Air 
Conditioning Systems. 

.5 North American Insulation Manufacturers Association (NAIMA). 

.1 NAIMA AH116-[5th Edition], Fibrous Glass Duct Construction Standards. 

.6 Sheet Metal and Air Conditioning Contractor's National Association (SMACNA). 

.1 SMACNA, HVAC DCS, HVAC, Duct Construction Standards, Metal and 
Flexible-[95 (Addendum No.1, Nov. 97)]. 

.2 SMACNA IAQ Guideline for Occupied Buildings 95. 

.7 Transport Canada (TC). 

.1 Transportation of Dangerous Goods Act (TDGA), 1992, c. 34. 

.8 Underwriter's Laboratories of Canada (ULC). 

.1 CAN/ULC-S102-[03-EN], Methods of Test for Surface Burning Characteristics of 
Building Materials and Assemblies. 
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1.2 SUBMITTALS 

.1 Submit product data in accordance with Section 00 10 00 – General Instructions. 

1.3 DELIVERY, STORAGE AND HANDLING 

.1 Store and manage hazardous materials in accordance with Section 00 10 00 – General 
Instructions. 

.2 Protect on site stored or installed absorptive material from moisture damage. 

1.4 WASTE MANAGEMENT AND DISPOSAL 

.1 Separate waste materials for reuse and recycling in accordance with Section 00 10 00 – 
General Instructions. 

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

.3 Collect and separate for disposal paper, plastic, polystyrene, and corrugated cardboard 
packaging material in appropriate on-site bins for recycling off site.  

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

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

.6 Ensure emptied containers are sealed and stored safely. 

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

Part 2 Products 

2.1 ACOUSTIC DUCT LINER 

.1 Rigid: 

.1 Use on flat surfaces where indicated. 

.2 25mm thick, to ASTM C1071, Type II, fibrous glass rigid board duct liner. 

.3 Operating Temperature: maximum 121 degrees C to ASTM C411. 

.4 Air Velocity: maximum 30.5m/s to ASTM C1071. 

.5 Water Repellency: >6 to INDA IST 80.6.  

.6 Fungi Resistance: 
.1 Does not breed or promote to ASTM C1338. 
.2 No growth to ASTM G21. 

.7 Bacteria Resistance: 
.1 No growth to ASTM G22. 
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.8 Surface Burning Characteristics: 
.1 Maximum Flame Spread Index: 25. 
.2 Maximum Smoke Development Index: 50. 
.3 Tested in accordance with CAN/ULC-S102, NFPA 90A and NFPA 90B, 

ASTM E84, UL 723, NFPA 255, and NFPA 259. 
.9 Additional Specification Compliance: 

.1 ASTM C1071, Type II. 

.2 ASHRAE 62. 

.3 MEA#353-93-M. 

.4 SMACNA Applications Standards for Duct Liners. 

.5 NAIMA Fibrous Glass Duct Liner Installation Standard. 

.6 CGSB 51.10-92. 
.10 Standard of Acceptance: Johns Manville Permacote Linacoustic R-300, or approved 

equivalent. 

2.2 ADHESIVE 

.1 Adhesive: to NFPA 90A, NFPA 90B, and ASTM C916. 

.2 Flame spread rating shall not exceed 25. Smoke development rating shall not exceed 50. 
Temperature range minus 29 degrees C to plus 93 degrees C. 

.3 Water-based fire retardant type. 

2.3 FASTENERS 

.1 Weld pins 2.0mm diameter, length to suit thickness of insulation. Metal retaining clips, 32mm 
square. 

2.4 JOINT TAPE 

.1 Polyvinyl treated open weave fiberglass membrane 50mm wide. 

2.5 SEALER 

.1 Meet requirements of NFPA 90A and NFPA 90B. 

.2 Flame spread rating shall not exceed 25. Smoke development rating shall not exceed 50. 
Temperature range minus 68 degrees C to plus 93 degrees C. 

Part 3 Execution 

3.1 GENERAL 

.1 Do work in accordance with SMACNA HVAC DCS, except as specified otherwise. 

.2 Line inside of ducts where indicated. 

.3 Duct dimensions, as indicated, are clear inside duct lining. 
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3.2 ACOUSTIC DUCT LINER 

.1 Install in accordance with manufacturer's recommendations, and as follows: 

.1 Fasten to interior sheet metal surface with 100% coverage of adhesive to ASTM 
C916. 
.1 Exposed leading edges and transverse joints to be factory coated or coated 

with adhesive during fabrication. 
.2 In addition to adhesive, install weld pins, spaced per direction of the manufacturer to 

minimally compress duct liner and sufficiently hold it firmly in place. 

.2 Install in accordance with the NAIMA Fibrous glass Duct Linter Installation Standard. 

3.3 JOINTS 

.1 Seal butt joints, exposed edges, weld pin and clip penetrations and damaged areas of liner 
with joint tape and sealer. Install joint tape in accordance with manufacturer's written 
recommendations, and as follows: 

.1 Bed tape in sealer. 

.2 Apply two coats of sealer over tape. 

.2 Replace damaged areas of liner at discretion of Departmental Representative. 

.3 Protect leading and trailing edges of duct sections with sheet metal nosing having 15mm 
overlap and fastened to duct. 

END OF SECTION 
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Part 1 General 

.1 Air Conditioning and Mechanical Contractors (AMCA) 

.1 AMCA Publication 99-[2003], Standards Handbook. 

.2 AMCA 300-[1996], Reverberant Room Method for Sound Testing of Fans. 

.3 AMCA 301-[1990], Methods for Calculating Fan Sound Ratings from Laboratory 
Test Data. 

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

.1 ANSI/AMCA 210-[1999], Laboratory Methods of Testing Fans for Aerodynamic 
Performance Rating. 

.3 Canadian General Standards Board (CGSB) 

.1 CAN/CGSB 1.181-[99], Ready-Mixed Organic Zinc-Rich Coating. 

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

.1 Material Safety Data Sheets (MSDS). 

1.2 SYSTEM DESCRIPTION 

.1 Performance Requirements: 

.1 Catalogued or published ratings for manufactured items: obtained from tests carried 
out by manufacturer or those ordered by manufacturer from independent testing 
agency signifying adherence to codes and standards in force. 

.2 Capacity: flow rate, total static pressure, bhp, efficiency, revolutions per minute, 
power, model, size, sound power data and as indicated on schedule. 

.3 Fans: statically and dynamically balanced, constructed in conformity with AMCA 99. 

.4 Sound ratings: comply with AMCA 301, tested to AMCA 300. Supply unit with 
AMCA certified sound rating seal. 

.5 Performance ratings: based on tests performed in accordance with ANSI/AMCA 210. 
Supply unit with AMCA certified rating seal, except for propeller fans smaller than 
300mm diameter. 

1.3 SUBMITTALS 

.1 Product Data: 

.1 Submit manufacturer's printed product literature, specifications and datasheet in 
accordance with Section 00 10 00 – General Instructions. Include product 
characteristics, performance criteria, and limitations. 

.2 Shop Drawings: 

.1 Submit shop drawings and product data in accordance with Section 00 10 00 – 
General Instructions. 
.1 Shop Drawings: submit drawings stamped and signed by professional 

engineer registered or licensed in Province of Ontario, Canada. 
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.2 Provide: 
.1 Fan performance curves showing point of operation, BHP and efficiency. 
.2 Sound rating data at point of operation. 

.3 Indicate: 
.1 Motors, sheaves, bearings, shaft details. 
.2 Minimum performance achievable with variable speed controllers as 

appropriate. 

.3 Quality assurance submittals: submit following in accordance with Section 00 10 00 – 
General Instructions. 

.1 Certificates: submit certificates signed by manufacturer certifying that materials 
comply with specified performance characteristics and physical properties. 

.2 Instructions: submit manufacturer's installation instructions. 

.4 Closeout Submittals: 

.1 Provide operation and maintenance data for incorporation into manual specified in 
Section 00 10 00 – General Instructions. 

1.4 MAINTENANCE 

.1 Extra Materials: 

.1 Provide maintenance materials in accordance with Section 00 10 00 – General 
Instructions. 
.1 Spare parts to include: 

.1 Matched sets of belts. 
.2 Furnish list of individual manufacturer's recommended spare parts for equipment, 

include: 
.1 Bearings and seals. 
.2 Addresses of suppliers. 
.3 List of specialized tools necessary for adjusting, repairing or replacing. 

1.5 DELIVERY, STORAGE, AND HANDLING 

.1 Packing, shipping, handling and unloading: 

.1 Deliver, store and handle in accordance with Section 00 10 00 – General Instructions. 

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

.2 Waste Management and Disposal: 

.1 Construction/Demolition Waste Management and Disposal: separate waste materials 
for reuse and recycling in accordance with Section 00 10 00 – General Instructions. 
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Part 2 Products 

2.1 CENTRIFUGAL INLINE FANS  

.1 Description: 

.1 Fans shall be flanged, duct mounted, direct driven centrifugal square inline. 

.2 Certifications: 

.1 Fans shall be manufactured at an ISO 9001 certified facility. 

.2 Fans shall be listed by Underwriters Laboratories (UL 705) and UL listed for Canada 
(cUL 705). 

.3 Fans shall bear the AMCA certified rating seal for sound and air performance. 

.3 Construction: 

.1 Fans shall be of bolted construction utilizing corrosion resistant fasteners. 

.2 Housing shall be minimum 18 gauge galvanized steel with integral duct collars. 

.3 Bolted access doors shall be provided on three sides, sealed with closed cell neoprene 
gasketing. 

.4 Housing shall be pre-drilled to accommodate universal mounting feet for vertical or 
horizontal installation. 

.5 Unit shall bear engraved aluminum nameplate. Nameplate shall indicate design CFM, 
static pressure and maximum fan RPM. 

.6 Unit shall be shipped in ISTA certified transit testing packaging. 

.4 Wheel: 

.1 Centrifugal backward inclined, constructed of 100% aluminum, including a precision 
machined cast aluminum hub. 

.2 Inlet shall overlap an aerodynamic aluminum inlet cone to provide maximum 
performance and efficiency. 

.3 Balanced in accordance with AMCA Standard 204-[96], Balance Quality and 
Vibration Levels for Fans. 

.5 Motor: 

.1 Heavy duty type with permanently lubricated sealed ball bearings and furnished at 
the specified voltage, phase and enclosure. 

.6  Drives: 

.1 Drive shall be precision machined cast iron, keyed and securely attached to the wheel 
and motor shafts. Drives sized for 150% of installed motor horsepower. 

.2 Variable pitch motor drive shall be factory set to the specified fan rpm. 

.7 Standard of Acceptance: 

.1 Exhaust Fan XAF1: Loren Cook 90SQN10D, or approved equivalent. 

.2 Return Fan RAF1: Loren Cook 90SQN10D c/w VFD, or approved equivalent. 
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Part 3 Execution 

3.1 MANUFACTURER'S INSTRUCTIONS 

.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheet. 

3.2 FAN INSTALLATION 

.1 Install fans as indicated, complete with resilient mountings specified in Section 23 05 48 - 
Vibration and Seismic Controls for HVAC Piping and Equipment, flexible electrical leads 
and flexible connections in accordance with Section 23 33 00 - Air Duct Accessories. 

.2 Provide sheaves and belts required for final air balance. 

.3 Bearings and extension tubes to be easily accessible. 

.4 Access doors and access panels to be easily accessible. 

3.3 ANCHOR BOLTS AND TEMPLATES 

.1 Size anchor bolts to withstand seismic acceleration and velocity forces as specified by 
manufacturer. 

3.4 CLEANING 

.1 Proceed in accordance with Section 00 10 00 – General Instructions. 

.2 Upon completion and verification of performance of installation, remove surplus materials, 
excess materials, rubbish, tools and equipment. 

END OF SECTION 
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Part 1 General 

1.1 SYSTEM DESCRIPTION 

.1 Performance Requirements: 

.1 Catalogued or published ratings for manufactured items: obtained from tests carried 
out by manufacturer or those ordered by manufacturer from independent testing 
agency signifying adherence to codes and standards. 

1.2 SUBMITTALS 

.1 Product Data: 

.1 Submit manufacturer's printed product literature, specifications and datasheet in 
accordance with Section 00 10 00 – General instructions. Include product 
characteristics, performance criteria, and limitations. 

.2 Indicate following: 
.1 Capacity. 
.2 Throw and terminal velocity. 
.3 Noise criteria. 
.4 Pressure drop. 
.5 Neck velocity. 

.2 Quality assurance submittals: submit following in accordance with Section 00 10 00 – 
General Instructions. 

.1 Certificates: submit certificates signed by manufacturer certifying that materials 
comply with specified performance characteristics and physical properties. 

.2 Instructions: submit manufacturer's installation instructions. 

1.3 DELIVERY, STORAGE, AND HANDLING 

.1 Packing, shipping, handling and unloading: 

.1 Deliver, store and handle in accordance with Section 00 10 00 – General Instructions. 

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

.2 Waste Management and Disposal: 

.1 Construction/Demolition Waste Management and Disposal: separate waste materials 
for reuse and recycling in accordance with Section 00 10 00 – General Instructions. 
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1.4 MAINTENANCE 

.1 Extra Materials: 

.1 Provide maintenance materials in accordance with Section 00 10 00 – General 
Instructions. 

.2 Include: 
.1 Keys for volume control adjustment. 
.2 Keys for air flow pattern adjustment. 

Part 2 Products 

2.1 GENERAL 

.1 To meet capacity, pressure drop, terminal velocity, throw, noise level, and neck velocity as 
indicated. 

.2 Frames: 

.1 Full perimeter gaskets. 

.2 Plaster frames where set into plaster or gypsum board, and as specified. 

.3 Concealed fasteners. 

.3 Concealed manual volume control damper operators. 

.4 Colour: as directed by Departmental Representative and as indicated. 

2.2 MANUFACTURED UNITS 

.1 Grilles, registers and diffusers of same generic type, products of one manufacturer. 

2.3 SUPPLY DIFFUSERS 

.1 Type A: 

.1 Size: as indicated on drawings. 

.2 Construction: steel, directional modular core, perforated face diffusers consisting of 
louvered pattern control modules, heavy gauge backpans, and a hinged perforated 
face screen. Perforated face screen shall have a free area of no less than 51%. An 
extended inlet collar of sufficient length to accommodate connection of round 
flexible ductwork shall be an integral part of the frame assembly along with volume 
control damper. 

.3 Mounting Type: t-bar lay-in. 

.4 Finish: B12 white powder coat in accordance with ASTM D1654 per ASTM D610 & 
ASTM D714. 

.5 Standard of Acceptance: EH Price 150/600x600/PDMC-BN/3/B12, or approved 
equivalent. 
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.2 Type B: 

.1 Size: as indicated on drawings. 

.2 Construction: steel, directional modular core, perforated face diffusers consisting of 
louvered pattern control modules, heavy gauge backpans, and a hinged perforated 
face screen. Perforated face screen shall have a free area of no less than 51%. An 
extended inlet collar of sufficient length to accommodate connection of round 
flexible ductwork shall be an integral part of the frame assembly along with volume 
control damper. 

.3 Mounting Type: t-bar lay-in. 

.4 Finish: B12 white powder coat in accordance with ASTM D1654 per ASTM D610 & 
ASTM D714. 

.5 Standard of Acceptance: EH Price 200/600x600/ PDMC-BN/3/B12, or approved 
equivalent. 

2.4 RETURN GRILLES 

.1 General: perforated face to blend unobtrusively with interior design. 

.2 Type C / Type E: 

.1 Size: as indicated on drawings. 

.2 Construction: aluminum.  

.3 Perforated Core: 5mm (3/16”) holes on 6mm (1/4”) centres staggered at 60 degrees. 

.4 Border: 25mm t-bar lay-in mount, extruded aluminum. 

.5 Finish: B12 white powder coat in accordance with ASTM D1654 per ASTM D610 & 
ASTM D714. 

.6 Standard of Acceptance: EH Price 600x300/10A/LI/B12, or approved equivalent. 

.3 Type D: 

.1 Size: as indicated on drawings. 

.2 Construction: aluminum.  

.3 Eggcrate Core: 13mm x 13mm x 13mm (½”x½”x½”) 

.4 Border: 25mm t-bar lay-in mount, extruded aluminum. 

.5 Finish: B12 white powder coat in accordance with ASTM D1654 per ASTM D610 & 
ASTM D714. 

.6 Cross Talk Silencer: 
.1 Size and configuration: as indicated on drawings. 
.2 Silencer performance characteristics, including insertion loss and pressure 

drop shall be attained through testing in accordance with ASTM E477. 
.3 Construction: 22 gauges solid steel casing, 26 gauge solid steel internal 

noses at inlet and outlet completed with dual-density absorptive fiberglass 
media. 

.4 Acoustic Media: shot-free inorganic rigidly fastened to casing of silencer on 
both ends, and attached to the outer casing with a minimum of two stiffeners. 
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.5 Combustion Ratings: acoustic medial shall have combustion rating in 
accordance with ASTM D84, UL723 and NFPA255: 
.1 Flame Spread Classification: < 25. 
.2 Smoke Development Rating: < 50. 

.7 Standard of Acceptance: EH Price 600x300/80/TB/B12 complete with acoustic 
silencer EH Price 600x250x950/XTL, or approved equivalents. 

2.5 EXHAUST GRILLES 

.1 Type F: 

.1 Size: as indicated on drawings. 

.2 Construction: aluminum.  

.3 Eggcrate Core: 13mm x 13mm x 13mm (½”x½”x½”) 

.4 Border: 25mm t-bar lay-in mount, extruded aluminum. 

.5 Finish: B12 white powder coat in accordance with ASTM D1654 per ASTM 
D610 & ASTM D714. 

.6 Standard of Acceptance: EH Price 600x300/80/TB/B12, or approved equivalent. 

Part 3 Execution 

3.1 MANUFACTURER'S INSTRUCTIONS 

.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheet. 

3.2 INSTALLATION 

.1 Install in accordance with manufacturer’s instructions. 

.2 Install with flat head, stainless steel screws in countersunk holes where fastenings are visible. 

.3 Bolt grilles, registers and diffusers in place. 

3.3 CLEANING 

.1 Proceed in accordance with Section 00 10 00 – General Instructions. 

.2 Upon completion and verification of performance of installation, remove surplus materials, 
excess materials, rubbish, tools and equipment. 

END OF SECTION 
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Part 1 General 

1.1 REFERENCES 

.1 American National Standards Institute (ANSI)/ National Fire Protection Association (NFPA) 

.1 ANSI/NFPA 96-[04], Standard for Ventilation Control and Fire Protection of 
Commercial Cooking Operations. 

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

.1 ASTM E90-[04], Standard Test Method for Laboratory Measurement of Airborne 
Sound Transmission Loss of Building Partitions and Elements. 

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

.1 Material Safety Data Sheets (MSDS). 

.4 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA) 

.5 Society of Automotive Engineers (SAE) 

1.2 SYSTEM DESCRIPTION 

.1 Performance Requirements: 

.1 Catalogued or published ratings for manufactured items: obtained from tests carried 
out by manufacturer or those ordered by manufacturer from independent testing 
agency signifying adherence to codes and standards. 

1.3 SUBMITTALS 

.1 Product Data: 

.1 Submit manufacturer's printed product literature, specifications and datasheet in 
accordance with Section 00 10 00 – General Instructions. Include product 
characteristics, performance criteria, and limitations. 

.2 Indicate following: 
.1 Pressure drop. 
.2 Face area. 
.3 Free area. 

.2 Quality assurance submittals: submit following in accordance with Section 00 10 00 – 
General Instructions. 

.1 Certificates: submit certificates signed by manufacturer certifying that materials 
comply with specified performance characteristics and physical properties. 

.2 Instructions: submit manufacturer's installation instructions. 

.3 Test Reports: 

.1 Submit certified data from independent laboratory substantiating acoustic and 
aerodynamic performance to ASTM E90. 
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1.4 DELIVERY, STORAGE, AND HANDLING 

.1 Packing, shipping, handling and unloading: 

.1 Deliver, store and handle in accordance with Section 00 10 00 – General Instructions. 

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

.2 Waste Management and Disposal: 

.1 Construction/Demolition Waste Management and Disposal: separate waste materials 
for reuse and recycling in accordance with Section 00 10 00 – General Instructions. 

Part 2 Products 

2.1 FIXED LOUVRES - ALUMINUM 

.1 Construction: welded with exposed joints ground flush and smooth. 

.2 Material: extruded aluminum alloy 6063-T5. 

.3 Blade: stormproof pattern with centre watershed in blade, reinforcing bosses and maximum 
blade length of 1500mm. 

.4 Frame, head, sill and jamb: 100mm deep one piece extruded aluminum, minimum 3mm thick 
with approved caulking slot, integral to unit. 

.5 Mullions: at 1500mm maximum centres. 

.6 Fastenings: stainless steel SAE-194-8F with SAE-194-SFB nuts and resilient neoprene 
washers between aluminum and head of bolt, or between nut, stainless steel washer and 
aluminum body. 

.7 Screen: 12mm exhaust mesh, 2mm diameter wire aluminum birdscreen and insect guard 
inside face of louvres in formed U-frame. 

.8 Finish: anodized. Colour: to Departmental Representative approval. 

.9 Standard of Acceptance: Ventex 2425, or approved equivalent. 

Part 3 Execution 

3.1 MANUFACTURER'S INSTRUCTIONS 

.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheet. 
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3.2 INSTALLATION 

.1 In accordance with manufacturer's and SMACNA recommendations. 

.2 Reinforce and brace as indicated. 

.3 Anchor securely into opening. Seal with caulking to ensure weather tightness. 

3.3 CLEANING 

.1 Proceed in accordance with Section 00 10 00 – General Instructions. 

.2 Upon completion and verification of performance of installation, remove surplus materials, 
excess materials, rubbish, tools and equipment. 

END OF SECTION 
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Part 1 General 

1.1 REFERENCES 

.1 American National Standards Institute (ANSI). 

.1 ANSI C12.7-[1993(R1999)], Requirements for Watthour Meter Sockets. 

.2 ANSI/IEEE C57.13-[93], Standard Requirements for Instrument Transformers. 

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

.1 ASTM B148-[97(03)], Standard Specification for Aluminum-Bronze Sand Castings. 

.3 National Electrical Manufacturer's Association (NEMA). 

.1 NEMA 250-[03], Enclosures for Electrical Equipment (1000 Volts Maximum). 

.4 Air Movement and Control Association, Inc. (AMCA). 

.1 AMCA Standard 500-D-[98], Laboratory Method of Testing Dampers For Rating. 

.5 Canadian Standards Association (CSA International). 

.1 CSA-C22.1-[02], Canadian Electrical Code, Part 1 (19th Edition), Safety Standard 
for Electrical Installations. 

1.2 SUBMITTALS 

.1 Submit shop drawings and manufacturer’s installation instructions in accordance with Section 
00 10 00 – General Instructions for equipment and devices. 

.2 Pre-Installation Tests: submit samples at random from equipment shipped, as requested by 
Departmental Representative for testing before installation. Replace devices not meeting 
specified performance and accuracy. 

1.3 EXISTING CONDITIONS 

.1 Cutting & Patching: in accordance with Section 00 10 00 – General Instructions and as 
supplemented herein. 

.2 Repair surfaces damaged during execution of Work. 

.3 Turn over to Departmental Representative existing materials removed during construction and 
not identified for reuse. 
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Part 2 Products 

2.1 GENERAL 

.1 Control devices of each category shall be of single manufacturer and same type. 

.2 External trim materials to be corrosion resistant. Internal parts to be assembled in watertight 
assembly. 

.3 Operating conditions: 0oC through 32oC with 10 – 90% RH (non-condensing) unless 
otherwise specified. 

.4 Terminations: use standard conduit box with slot screwdriver, twist on connections or 
connector blocks unless otherwise specified. 

.5 Transmitters and sensors to be unaffected by external transmitters including walkie-talkies. 

.6 Account for hysteresis, relation time, maximum and minimum limits in applications of 
sensors and controls. 

.7 Outdoor installations: use weatherproof construction in NEMA 4 enclosures. 

.8 Devices installed in user occupied space shall not exceed Noise Criteria (NC) of 35. Noise 
generated by any device shall not be detectable above space ambient conditions. 

2.2  TEMPERATURE SENSORS 

.1 General: except for room sensors, to be resistance or thermocouple type to following 
requirements: 

.1 Thermocouples: limit to temperature range 200oC and over. 

.2 RTDs: 100 or 1000 ohms at 0oC (± 0.2 ohms) platinum element with strain 
minimizing construction, three (3) integral anchored lead wires. Coefficient of 
resistivity: 0.0038 ohms/ohmoC. 

.3 Sensing Element: hermetically sealed. 

.4 Stem & Tip Construction: copper or type 304 stainless steel. 

.5 Time Constant Response: less than 3-seconds to temperature change of 10oC. 

.6 Immersion Wells: 20DN (3/4 NPS) stainless steel spring loaded construction, with 
heat transfer compound compatible with sensor. Insertion length 100mm or as 
indicated on drawings. 
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.2 Room Temperature Sensors & Display Wall Modules: 

.1 Room Temperature Sensors and Display Wall Modules 

.2 To the following requirements: 
.1 LCD display to show space temperature and temperature setpoint. 
.2 Buttons for occupant selection of temperature setpoint and 

occupied/unoccupied mode. 
.3 Jack connection for plugging in laptop personal computer, contractor 

supplied zone terminal unit and contactor supplied palm compatible 
handheld device for access to zone bus. 

.4 Integral thermistor sensing element 10 000 ohms at 24oC. 

.5 Accuracy: 0.2oC over range of 0 to 70oC. 

.6 Stability: 0.02oC drift per year. 

.7 Separate mounting base for ease of installation. 
.3 Room Temperature Sensors: 

.1 To the following requirements: 
.1 Wall mounting, in slotted type covers having brushed aluminum 

finish or plastic cover and guard as indicated. 
.2 Element 10 – 50mm long RTD with ceramic tube or equivalent 

protection or thermistor, 10 000 ohm accuracy ± 0.2oC. 

2.3 WIRING 

.1 In accordance with this specification section unless otherwise specified. 

.2 For wiring under 70V use FT6 rated wiring where wiring is no run in conduit. Other cases use 
FT4 wiring. 

.3 Wiring must be continuous without joints. 

.4 Conduit colour coding shall meet NRC Standards. 

.5 Sizes: 

.1 Field wiring to digital device: #18AWG or #20AWG stranded twisted pair. 

.2 Analog input & output: shielded #18 minimum solid copper or #20 minimum 
stranded twisted pair. 
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Part 3 Execution 

3.1 MANUFACTURER'S INSTRUCTIONS 

.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheet. 

3.2 INSTALLATION 

.1 Install equipment, components so that manufacturer’s and CSA labels are visible and legible 
after commission is complete. 

.2 Install field control devices in accordance with manufacturer’s recommended methods, 
procedures and instructions. 

.3 Provide fire stopping where required in order to maintain fire rating integrity. 

.4 Electrical: 

.1 Complete installation in accordance with CSA C22.1-[09], Canadian Electrical Code, 
Part 1 (21st Edition), Safety Standard for Electrical Installations. 

.2 Terminate wires with screw terminal type connectors suitable for wire size and 
number of terminations. 

.3 All wiring within enclosures shall be neatly bundled and anchored to permit access 
and prevent restriction to devices and terminals. 

.4 All wiring and cabling including that within factory-fabricated panels shall be labeled 
at each end within 5cm (2”) of termination with EMCS point name. 

.5 Install Low Voltage Control Wiring EMT in the following circumstances: 
.1 Mechanical rooms, electrical rooms, service rooms and exposed wiring. All 

wiring in mechanical rooms, electrical rooms, service rooms and exposed 
wiring, or where wiring is subject to damage shall be in EMT. 

.2 Communication wiring shall be installed in EMT. Communication wiring to 
mean all wiring linking building controllers, field panels and Operator Work 
Stations (OWS). 

.3 All wiring supplying power to all levels of controllers shall be in EMT. 

.4 All wiring between building controllers, field panels and OWS shall be 
installed in EMT. Field panels to mean all panels not considered building 
controllers (ie. panels with I/P transducers). 

.6 EMT Installation: 
.1 EMT size to suit wiring requirements and to allow for future expansion 

capabilities specified for systems. 
.2 Maximum EMT fill not to exceed 40%. 
.3 Minimum EMT size is 1.905cm (3/4”) unless it is to a final device where 

1.27cm (1/2”) shall be acceptable. 
.4 Include one pull string in each EMT 1.905cm (3/4”) or larger. 



NRC Hvac Fans 23 34 00 
Project No.  Page 5 of 6 
M55-5130  2/15/2016 
 

.5 Wherever possible, all wiring in EMT shall be installed as continuous 
lengths, with no splices permitted between termination points or junction 
boxes. 

.6 Conceal all EMT, except within mechanical rooms, electrical rooms and 
service rooms. Install EMT to maintain minimum clearance of 15cm (6”) 
from high-temperature equipment (ie. steam piping or flues). 

.7 Flexible metal conduits and liquid-tight shall not exceed 0.3048m (1ft) in 
length and shall be supported at each end. Flexible metal conduits less than 
1.27cm (1/2”) electrical trade size shall not be used. In areas exposed to 
moisture, including chiller and boiler rooms, liquid-tight, flexible metal 
conduits shall be used. 

.8 EMT shall be adequately supported, properly reamed at both ends, and left 
clean and free of obstructions. EMT sections shall be joined with steel set-
screw connectors and couplings specific to EMT. Terminations must be 
made with fittings at boxes, and ends not terminating in boxes shall have 
bushing installed 

.9 Design drawings do not show conduit layout. 

.10 Do not run exposed conduits in normally occupied spaces unless otherwise 
indicated or unless impossible to do  otherwise. Departmental Representative 
to review prior to work commencement. 

.5 Communication Wiring: 

.1 Contractor shall adhere to NRC Standard practices. 

.2 Do not install communications wiring in raceway and enclosures containing Class 1 
wiring. 

.3 Maximum pulling, tension and bend radius for cable installation, as specified by 
cable manufacturer, shall not be exceeded during installation. 

.4 Contractor shall verify the integrity of the entire network following cable installation. 
Use appropriate test measure for each particular cable. 

.5 When a cable enters or exists a building, a lightning arrestor must be installed 
between the lines and ground. The lightning arrestor shall be installed according to 
manufacturer’s instructions. 

.6 All runs of communication wiring shall be unspliced length when that length is 
commercially available. 

.7 All communication wiring shall be labelled to indicate origination and destination 
data. 

3.3 TEMPERATURE SENSORS 

.1 Stabilize to ensure minimum field adjustments or calibrations. 

.2 Readily accessible and adaptable to each type of application to allow for quick easy 
replacement and servicing without special tools or skills. 
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3.4 PANELS 

.1 Arrange for conduit and tubing entry from top, bottom or either side. 

.2 Wiring and tubing within panels: locate in trays or individually clipped to back of panel. 

.3 Identify wiring and conduit clearly. 

3.5 IDENTIFICATION 

.1 Identify field devices in accordance with NRC Standards. 

3.6 TESTING AND COMMISSIONING 

.1 Calibrate and test field devices for accuracy and performance. 

.2 Make any and all necessary changes required to ensure devices function as per intended 
performance criteria. 

END OF SECTION 
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1 REFERENCES 

.1 Perform all work to meet or exceed the requirements of the Canadian Electrical Code, 
CSA Standard C22.1 - (latest edition). 

.2 Consider CSA Electrical Bulletins in force at time of tender submission, while not 
identified and specified by number in this Division, to be forming part of related CSA Part 
II standard. 

.3 Do overhead and underground systems in accordance with CSA C22.3 except where 
specified otherwise. 

.4 Where requirements of this specification exceed those of above mentioned standards, this 
specification shall govern. 

.5 Notify the NRC Departmental Representative as soon as possible when requested to 
connect equipment supplied by NRC which is not CSA approved. 

.6 Refer to Sections 00 10 00 & 0015 45. 

2 PERMITS AND FEES 

.1 Submit to Electrical Inspection Department and Supply Authority necessary number of 
drawings and specifications for examination and approval prior to commencement of 
work. 

.2 Pay all fees required for the performance of the work. 

3 START-UP 

.1 Instruct the NRC Departmental Representative and operating personnel in the operation, 
care and maintenance of equipment supplied under this contract. 

4 INSPECTION AND FEES 

.1 Furnish a Certificate of Acceptance from the Authorized Electrical Inspection Department 
on completion of work. 

.2 Request and obtain Special Inspection approval from the Authorized Electrical Inspection 
Department for any non-CSA approved control panels or other equipment fabricated by 
the contractor as part of this contract. 

.3 Pay all fees required for inspections. 

5 FINISHES 

.1 Shop finish metal enclosure surfaces by removal of rust and scale, cleaning, application of 
rust resistant primer inside and outside, and at least two coats of finish enamel. 

.1 Outdoor electrical equipment "equipment green" finish to EEMAC Y1-1-1955. 

.2 Indoor switchgear and distribution enclosures light grey to EEMAC 2Y-1-1958. 
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.2 Clean and touch up surfaces of shop-painted equipment scratched or marred during 
shipment or installation, to match original paint. 

6 ACOUSTICAL PERFORMANCE 

.1 In general provide equipment producing minimal sound levels in accordance with the best 
and latest practices established by the electrical industry. 

.2 Do not install any device or equipment containing a magnetic flux path metallic core, such 
as gas discharge lamp ballasts, dimmers, solenoids, etc., which are found to produce a 
noise level exceeding that of comparable available equipment. 

7 EQUIPMENT IDENTIFICATION 

.1 Identify with 3mm (1/8") Brother, P-Touch non-smearing tape, or an alternate approved 
by the NRC Departmental Representative, all electrical outlets shown on drawings and/or 
mentioned in the specifications. These are the lighting switches, recessed and surface 
mounted receptacles such as those in offices and service rooms and used to plug in office 
equipment, telecommunication equipment or small portable tools. Indicate only the source 
of power (Ex. for a receptacle fed from panel L32 circuit #1: "L32-1"). 

.2 Light fixtures are the only exceptions for electrical equipment identification (except as 
noted in 7.13 below). They are not to be identified. 

.3 Identify with lamicoid nameplates all electrical equipment shown on the drawings and/or 
mentioned in the specification such as motor control centers, switchgear, splitters, fused 
switches, isolation switches, motor starting switches, starters, panelboards, transformers, 
high voltage cables, industrial type receptacles, junction boxes, control panels, etc., 
regardless of whether or not the electrical equipment was furnished under this section of 
the specification. 

.4 Coordinate names of equipment and systems with other Divisions to ensure that names 
and numbers match. 

.5 Wording on lamicoid nameplates to be approved by the NRC Departmental 
Representative prior to fabrication. 

.6 Provide two sets of lamicoid nameplates for each piece of equipment; one in English and 
one in French. 

.7 Lamicoid nameplates shall identify the equipment, the voltage characteristics and the 
power source for the equipment. Example: A new 120/240 volt single phase circuit 
breaker panelboard, L16, is fed from panelboard LD1 circuit 10. 

"PANEL L16 
120/240 V 

FED FROM LD1-10" 
 

PANNEAU L16 
120/240 V 

 ALIMENTE PAR LD1-10 
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.8 Provide warning labels for equipment fed from two or more sources - "DANGER 
MULTIPLE POWER FEED" black letters on a yellow background. These labels are 
available from NRC's Facilities Maintenance group in building M-19. 

.9 Lamicoid nameplates shall be rigid lamicoid, minimum 1.5 mm (1/16") thick with: 

.1 Black letters engraved on a white background for normal power circuits. 

.2 Black letters engraved on a yellow background for emergency power circuits. 

.3 White letters engraved on a red background for fire alarm equipment. 

.10 For all interior lamicoid nameplates, mount nameplates using two-sided tape. 

.11 For all exterior lamicoid nameplates, mount nameplates using self-tapping 2.3 mm (3/32") 
dia. slot head screws - two per nameplate for nameplates under 75 mm (3") in height and a 
minimum of 4 for larger nameplates. Holes in lamicoid nameplates to be 3.7 mm (3/16") 
diameter to allow for expansion of lamicoid due to exterior conditions. 

.1 No drilling is to be done on live equipment. 

.2 Metal filings from drilling are to be vacuumed from the enclosure interiors. 

.12 All lamicoid nameplates shall have a minimum border of 3 mm (1/8"). Characters shall be 
9 mm (3/8") in size unless otherwise specified. 

.13 Identify lighting fixtures which are connected to emergency power with a label 
"EMERGENCY LIGHTING/ÉCLAIRAGE D'URGENCE", black letters on a yellow 
background. These labels are available from NRC's Facilities Maintenance group in 
building M-19. 

.14 Provide neatly typed updated circuit directories in a plastic holder on the inside door of 
new panelboards. 

.15 Carefully update panelboard circuit directories whenever adding, deleting, or modifying 
existing circuitry. 

8 WIRING IDENTIFICATION 

.1 Unless otherwise specified, identify wiring with permanent indelible identifying markings, 
using either numbered or coloured plastic tapes on both ends of phase conductors of 
feeders and branch circuit wiring. 

.2 Maintain phase sequence and colour coding throughout. 

9 CONDUIT AND CABLE IDENTIFICATION 

.1 All new conduits to be colour-coded EMT, type as follows: 

.1 Fire alarm – red conduit 

.2 Emergency power circuits – yellow conduit 

.3 Voice/data – blue conduit 

.4 Gas detection system – purple conduit 

.5 Building Automation system – orange conduit 

.6 Security system – green conduit 
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.7 Control system – black conduit 

.2 Apply paint to the covers of junction boxes and condulets of existing conduits as follows: 

.1 Fire alarm – red  

.2 Emergency power circuits – yellow  

.3 Voice/data – blue  

.4 Gas detection system – purple  

.5 Building Automation system – orange  

.6 Security system – green  

.7 Control system - black 

.3 For system running with cable, half-lap wrap with dedicated colored PVC tape to 100 mm 
width, tape every 5 m and both sides where cable penetrates a wall.   

.4 All other systems need not be coloured. 

10 MANUFACTURER’S & APPROVALS LABELS 

.1 Ensure that manufacturer's registration plates are properly affixed to all apparatus showing 
the size, name of equipment, serial number, and all information usually provided, 
including voltage, cycle, phase and the name and address of the manufacturer. 

.2 Do not paint over registration plates or approval labels. Leave openings through insulation 
for viewing the plates. Contractor's or sub-contractor's nameplate not acceptable. 

11 WARNING SIGNS AND PROTECTION 

.1 Provide warning signs, as specified or to meet requirements of Authorized Electrical 
Inspection Department and NRC Departmental Representative. 

.2 Accept the responsibility to protect those working on the project from any physical danger 
due to exposed live equipment such as panel mains, outlet wiring, etc. Shield and mark all 
live parts with the appropriate voltage. Caution notices shall be worded in both English 
and French. 

12 LOAD BALANCE 

.1 Measure phase current to new panelboards with normal loads operating at time of 
acceptance. Adjust branch circuit connections as required to obtain best balance of current 
between phases and record changes, and revise panelboard schedules. 

.2 Measure phase voltages at loads and adjust transformer taps to within 2% of rated voltage 
of equipment. 

13 MOTOR ROTATION 

.1 For new motors, ensure that motor rotation matches the requirements of the driven 
equipment. 

.2 For existing motors, check rotation before making wiring changes in order to ensure 
correct rotation upon completion of the job. 
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14 GROUNDING 

.1 Thoroughly ground all electrical equipment, cabinets, metal supporting frames, ventilating 
ducts and other apparatus where grounding is required in accordance with the 
requirements of the latest edition of the Canadian Electrical Code Part 1, C.S.A. C22.1 
and corresponding Provincial and Municipal regulations. Do not depend upon conduits to 
provide the ground circuits. 

.2 Run separate green insulated stranded copper grounding conductors in all electrical 
conduits including those feeding toggle switches and receptacles. 

15 TESTS 

.1 Provide any materials, equipment and labour required and make such tests deemed 
necessary to show proper execution of this work, in the presence of the NRC 
Departmental Representative. 

.2 Correct any defects or deficiencies discovered in the work in an approved manner at no 
additional expense to the Owner. 

.3 Megger all branch circuits and feeders using a 600V tester for 240V circuits and a 1000V 
tester for 600V circuits. If the resistance to ground is less than permitted by Table 24 of 
the Code, consider such circuits defective and do not energize. 

.4 The final approval of insulation between conductors and ground, and the efficiency of the 
grounding system is left to the discretion of the local Electrical Inspection Department. 

16 COORDINATION OF PROTECTIVE DEVICES 

.1 Ensure circuit protective devices such as overcurrent trips, fuses, are installed to values 
and settings as indicated on the Drawings. 

17 WORK ON LIVE EQUIPMENT & PANELS 

.1 NRC requires that work be performed on non-energized equipment, installation, 
conductors and power panels. For purposes of quotation assume that all work is to be done 
after normal working hours and that equipment, installation, conductors and power panels 
are to be de-energized when worked upon. 

END OF SECTION 
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Part 1 General 

1.1 RELATED WORK SPECIFIED ELSEWHERE 

.1 Common Work Results - Electrical Section 26 05 00 

1.2 MATERIALS 

.1 Provide only new equipment and materials, without blemish or defect, bearing Canadian 
Standards Association or Authorized Electrical Inspection Department labels, and subject 
to the approval of the NRC Departmental Representative. 

.2 After a contract is awarded, utilize alternative methods and/or materials only after 
receiving the NRC Departmental Representative’s approval. 

Part 2 Products 

2.1 BUILDING WIRES AND GENERAL REQUIREMENTS 

.1 Conductor material for branch circuit wiring and grounding:  

.1 Stranded copper. 

.2 Neutral wire: continuous throughout its length without breaks. 

.3 Separate insulated green grounding conductors in all electrical conduits. 

.4 All wire and cable insulation shall meet the C.S.A. Standards for the types and 
services hereinafter specified. Colours as per section 4-036 of Electrical Code. 

.5 Where otherwise specified, use wire and cable types as follows: 
.1 Type R90 XLPE cross-link polyethylene stranded for applications using 

wires sized No. 8 and larger. 
.2 Type T90 stranded for applications using wires sized No. 10 and smaller. 
.3 For fire alarm wiring refer to Section 283100. 
.4 Approved heat resistant wire for wiring through and at lighting and 

heating fixtures. Where insulation types are shown on the drawings other 
types shall not be used unless the specification is more restrictive. 

.6 Use BX cable only under the following conditions: 
.1 Wiring from a junction box to a recessed lighting fixture in suspended 

ceilings. Cable length not to exceed 1.5 m (5'), or 
.2 Wiring or switches or 15 amp receptacles in partitions having removable 

wall panels, or 
.3 When specifically called for on drawings. 

.7 Use stranded wire no smaller than No. 12 AWG for lighting and power and no 
smaller than No. 16 AWG for control wiring. 

.8 Conductors shall be soft copper properly refined and tinned having a minimum 
conductivity of 98%. 
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Part 3 Execution 

3.1 BUILDING WIRES 

.1 Install building wires as follows:  

.1 Make joints, taps and splices in approved boxes with solderless connectors.  Joints 
and/or splices are not acceptable inside a panelboard. 

.2 Ensure the lugs accommodate all the strands of the conductor. 

.3 Replace any wire or cable showing evidence of mechanical injury. 

.4 Use No. 10 AWG for branch circuit wiring extending more than 30 m (100 ft.) to 
farthest outlet from panel. 

.5 Circuit numbers indicated on the drawing are intended as a guide for the proper 
connection of multi-wire circuits at the panel. 

.6 Take care to keep the conductors free from twisting. 

.7 Use an approved lubricant for pulling in conduit. 

.8 Leave sufficient slack on all runs to permit proper splicing and connection of 
electrical devices. 

.9 Branch circuit wiring of 120 volt applications to be multi-wire utilizing common 
neutrals. Under no condition shall any switch break a neutral conductor. 

.10 Provide and install an approved fire- retardant wrap or coating for PVC jacketed 
cables installed in a grouped configuration of two or more. 

END OF SECTION 
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Part 1 General 

1.1 RELATED WORK SPECIFIED ELSEWHERE 

.1 Common Work Results - Electrical Section 26 05 00 

1.2 MATERIALS 

.1 Provide only new equipment and materials, without blemish or defect, 
bearing Canadian Standards Association or Authorized Electrical Inspection 
Department labels, and subject to the approval of the NRC Departmental 
Representative. 

.2 After a contract is awarded, utilize alternative methods and/or materials 
only after receiving the NRC Departmental Representative’s approval. 

Part 2 Products 

2.1 WIRE AND BOX CONNECTORS 

.1 Pressure type wire connectors sized to fit conductors.  

2.2 WIRING TERMINATIONS 

.1 Provide first grade wire and cable connectors suitable for the service on 
which they are used and install them in accordance with the latest trade 
practice. 

.2 Provide high quality extruded copper-free aluminium (0.4% or less) 
connectors for single and multi conductor cable. Steel and then zinc plated 
connectors for multi conductor cables.  

.3 When used in hazardous area, connectors should be certified for such 
location in Class, Division and Group.  

.4 For large conductor sizes, use bolted or compression solderless type 
connectors. 

.5 Use high temperature connectors and insulation on all connections of high 
temperature conductors. 

.6 Where connector types are called for on the drawings or in the specification, 
do not use other types. 

.7 Lugs, terminals, screws used for termination of wiring to be suitable for 
copper conductors. 

.8 For fire alarm wiring refer to Section 28 31 00. 
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Part 3 Execution 

3.1 INSTALLATION 

.1 Install stress cones, terminations, and splices in accordance with 
manufacturer's instructions. 

.2 Bond and ground as required [to CSA C22.2No.41]. 

END OF SECTION 
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Part 1 General 

1.1 RELATED WORK SPECIFIED ELSEWHERE 

.1 Common Work Results - Electrical Section 26 05 00 

1.2 MATERIALS 

.1 Provide only new equipment and materials, without blemish or defect, bearing Canadian 
Standards Association or Authorized Electrical Inspection Department labels, and subject 
to the approval of the NRC Departmental Representative. 

.2 After a contract is awarded, utilize alternative methods and/or materials only after 
receiving the NRC Departmental Representative’s approval. 

Part 2 Products 

2.1 FITTINGS 

.1 Fittings: manufactured for use with conduit specified. Coating: same as conduit.  

.2 Steel coupling for EMT. 

.3 Fittings for liquid-tight flexible conduits shall be liquid-tight connectors.  

.4 Provide expansion couplings for all conduits running in slabs through expansion joints. 
These shall be the type approved for use in concrete with a bonding conductor.   

.5 Factory bends are not permitted to be modified. Ensure conduit bends other than factory 
bends are made with an approved bender. Making offsets and other bends by cutting and 
rejoining factory bends are not permitted.   

2.2 OUTLET BOXES 

.1 Size boxes in accordance with CSA-C22. 

.2 Unless otherwise specified, provide galvanized steel outlet boxes at least 40mm (1-1/2") 
deep, single or ganged style, of proper size to accommodate devices used and shall be 
equipped with covers as necessary of the type designed for the specified fittings. Pull 
boxes shall be steel and shall be galvanized or painted to prevent rusting. For lighting 
fixture outlets, use 100mm (4") octagon boxes. 

.3 Equip with plaster rings for flush mounting devices in finished walls. 

.4 Blank cover plates for boxes without wiring devices. 

.5 Equip with centre fixture studs for light fixtures. 

.6 Use cast boxes where indicated and for surface mounted wiring. In areas above hung 
ceilings where appearance is not significant, pressed steel surface boxes may be used. 
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.7 Supply all outlet boxes and pull boxes sized according to code requirements unless 
specified otherwise on the drawings. 

2.3 SUPPORT HARDWARE 

.1 Use 10mm (3/8") threaded rod for suspended unistrut and conduit. 

.2 Unless otherwise specified, use 41mm x 41mm (1-5/8" x 1-5/8") galvanized steel unistrut 
for conduit support systems. 

Part 3 Execution 

3.1 INSTALLATION 

.1 Install outlet boxes as follows:  

.1 Support boxes independently of connecting conduits. 

.2 Make necessary mounting adjustments to the outlet to match interior finish. 

.3 Fill boxes with paper, sponges or foam or similar approved material to prevent 
entry of construction material. 

.4 Where more than one conduit enters a switch or receptacle box on the same side, 
provide a 100mm (4") minimum square box with a suitable plaster ring. 

.5 Location and appearance to be to the NRC Departmental Representative's 
approval. 

END OF SECTION 
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Part 1 General 

1.1 RELATED WORK SPECIFIED ELSEWHERE 

.1 Common Work Results - Electrical Section 26 05 00 

1.2 MATERIALS 

.1 Provide only new equipment and materials, without blemish or defect, bearing Canadian 
Standards Association or Authorized Electrical Inspection Department labels, and subject 
to the approval of the NRC Departmental Representative. 

.2 After a contract is awarded, utilize alternative methods and/or materials only after 
receiving the NRC Departmental Representative’s approval. 

Part 2 Products 

2.1 RACEWAYS 

.1 Conduit: 

.1 Each length of conduit to be new and bear the CSA Stamp of Approval.  

.2 Conduit, unless otherwise noted, to be EMT, no smaller than 12mm (1/2"). 

.3 Conduit to be coloured as required for systems described in section 260500.9. 

.2 Bushings and Connectors: 

.1 Insulated type, with the insulation an integral part of the fitting.   

.3 Conduit Fastening:  

.1 One hole malleable iron straps to secure surface conduits. Two hole straps for 
conduits larger than 50mm (2").  

.2 Beam clamps to secure conduits to exposed steel work.  

.3 Channel type supports for two or more conduits.  

.4 Pull Cord:  

.1 Polypropylene cord in empty conduit.  

.5 Unless specifically called for on the drawings, do not use flexible conduits but it is 
recognized that there may be applications where this material will be useful, such as 
equipment connections, etc. In such cases, obtain permission for its use from the NRC 
Departmental Representative. For tender purposes, assume that flexible conduits will not 
be permitted unless specifically called for on the drawings or equipment specifications. All 
flexible conduits for vapour-tight applications shall be liquid-tight flexible conduits (seal-
tight).  

.6 Provide expansion couplings for all conduits running in slabs through expansion joints. 
These shall be the type approved for use in concrete with a bonding conductor.    
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2.2 SURFACE RACEWAY SYSTEM 

.1  2-channel, Steel construction. Grey in colour. 

.2 To be complete with covers, cover plates, elbows, joints, end caps and all other 
accessories required to form a complete and functional system. 

.3 Standard of acceptance: Hubbell HBL4750 series or approved equal. 

2.3 SUPPORT HARDWARE 

.1 Use 10mm (3/8") threaded rod for suspended unistrut and conduit. 

.2 Unless otherwise specified, use 41mm x 41mm (1-5/8" x 1-5/8") galvanized steel unistrut 
for conduit support systems.  

Part 3 Execution 

3.1 RACEWAYS 

.1 Install raceways as follows:  

.1 Rigidly supported. 

.2 Workmanlike manner. 

.3 Maintain maximum headroom. 

.4 Concealed in finished area. 

.5 Surface-mounted in open area. 

.6 Do not pass conduits through structural members except as indicated. 

.7 Parallel to or at right angles to the building lines. 

.8 Thoroughly ream all conduits at ends and terminate with appropriate locknuts and 
bushings. 

.9 Cause minimum interference in spaces through which they pass. 

.10 Plug or cap conduit during construction to protect from dust, dirt or water. 

.11 Unless specifically indicated on drawings or with the permission of the NRC 
Departmental Representative, do not cast conduits in concrete. 

.12 Dry conduits out before installing wire. 

.13 Mechanically bend steel conduit larger than 22 mm (3/4") diameter. Bend conduit 
cold. 

.14 Do not cut or modify prefabricated bends. 

.15 PVC conduit as indicated. 

.16 Function and appearance to be to the NRC Departmental Representative's 
approval. 

.17 Seal conduit and cable openings in fire- rated walls and floors with an approved 
fire stop material. 

.18 Seal conduit and cable openings in exterior walls with a weatherproof silicone 
sealant. 

.19 Paint exposed conduits and boxes to match existing wall / ceiling except the 
colored EMT specified in 260500.  
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END OF SECTION 
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Part 1 General 

1.1 SHOP DRAWINGS AND PRODUCT DATA 

.1 Submit shop drawings and product data in accordance with Section 00 10 00. 

.2 Submit stamped engineered drawings for structures supporting transformers on walls or 
other structures other than the floor. 

.3 Prior to any installation of circuit breakers in either a new or existing installation, Contractor 
must submit three (3) copies of a certificate of origin,  from the manufacturer, duly signed by 
the factory and the local  manufacturer’s representative, certifying that all circuit breakers 
come from this manufacturer, they are new and they meet standards and regulations. These 
certificates must be submitted to the Departmental Representative for approval. 

.1 The above applies to all breakers rated above 240V. 

.2 The above applied to all breakers rated up to 240V and 100A or more. 

.4 A delay in the production of the certificate of origin won’t justify any extension of the 
contract and additional compensation. 

.5 Any work of manufacturing, assembly or installation should begin only after acceptance of the 
certificate of origin by Departmental Representative.  Unless complying with this 
requirement, Departmental Representative reserves the right to mandate the manufacturer 
listed on circuit breakers to authenticate all new circuit breakers under the contract at the 
Contractor’s expense. 

.6 In general, the certificate of origin must contain: 

.1 The name and address of the manufacturer and the person responsible for 
authentication. The responsible person must sign and date the certificate; 

.2 The name and address of the licensed dealer and the person of the distributor 
responsible for the Contractor’s account. 

.3 The name and address of the Contractor and the person responsible for the project. 

.4 The name and address of the local manufacturer’s representative. The local 
representative must sign and date the certificate. 

.5 The name and address of the building where circuit breakers will be installed: 
.1 Project title. 
.2 End user’s reference number. 
.3 The list of circuit breakers. 

.7  

1.2 IDENTIFICATION 

.1 Identification as per Section 26 05 00. 
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Part 2 Products 

2.1 GROUNDING 

.1 Insulated grounding conductors in accordance with Section 26 05 00. 

.2 Compression connectors for grounding to equipment provided with lugs. 

2.2 MOULDED CASE CIRCUIT BREAKER 

.1 Thermal-magnetic moulded case circuit breakers, quick-make, quick-break type, for 
manual and automatic operation with temperature compensation for 40°C ambient. 

.2 Common-trip breakers with single handle for multiple applications. 

.3 All new 120V to 600V circuit breakers installed on this project are to include the handle 
accessory, "Handle Padlock Attachment", which locks breakers on or off. 

.4 Magnetic instantaneous trip elements in circuit breakers, to operate only when the value of 
current reaches 10 times their setting. 

.5 Circuit breaker and panel to be of same manufacturer. 

.6 Circuit breakers minimum rating: 10K for 120/240V and 25K for 600/347V or greater if 
indicated. 

.7 Standard of acceptance: to match existing panel. 

Part 3 Execution 

3.1 GROUNDING 

.1 Install complete permanent, continuous, system and circuit, equipment, grounding systems 
including, conductors, compression connectors, accessories, as indicated, to conform to 
requirements of Engineer, and local authority having jurisdiction over installation. Where 
EMT is used, run ground wire in conduit. 

.2 Install connectors in accordance with manufacturer's instructions. 

.3 Protect exposed grounding conductors from mechanical injury. 

.4 Soldered joints not permitted. 

3.2 MOULDED CASE CIRCUIT BREAKERS 

.1 Install circuit breakers as indicated. 

END OF SECTION 
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Part 1 General 

1.1 RELATED WORK 

.1 Motors and controls to Sections 26 22 19, 26 29 03 & 26 29 10. 

1.2 MATERIALS 

.1 Provide only new equipment and materials, without blemish or defect, bearing Canadian 
Standards Association or Authorized Electrical Inspection Department labels, and subject 
to the approval of the NRC Departmental Representative. 

.2 After a contract is awarded, utilize alternative methods and/or materials only after 
receiving the NRC Departmental Representative's approval. 

1.3 SHOP DRAWINGS AND PRODUCT DATA 

.1 Submit shop drawings and product data in accordance with Section 00 10 00. 

1.4 IDENTIFICATION 

.1 Identification as per Section 26 05 00. 

Part 2 Products 

2.1 WIRING DEVICES 

.1 Switches: 

.1 Specification grade, shallow body, designed to withstand high inductive 
fluorescent loads CSA C22.2 No. 55. 

.2 Number of poles as indicated. 

.3 Captive mounting screws, quiet safe mechanical action with rust-proofed 
mounting strap and silver alloy contact points. 

.4 Toggle actuated, colour white unless otherwise indicated. 

.5 Brass screw terminals rated 20 AMP at rated volt. 

.6 Standard of acceptance: Hubbell, Leviton. 

.2 LED Dimming Switches: 

.1 0-10VDC, electronic, suitable for use with installed light fixture. 

.2 Rated for 1200W. 

.3 Suitable for use in “3-way” configuration where indicated. 

.4 Standard of acceptance:  
.1 Philips SR1200ZTUNV or equivalent approved by NRC Departmental 

Representative. 
.2 3-way style to be Philips SR3W or equivalent approved by NRC 

Departmental Representative. 
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.3 LED dimmable motion switches: 

.1 Dimmer with passive infrared sensors to control LED fixtures. 

.2 180° sensor field-of-view.  

.3 Up to 30’x30’ major motion coverage and 20’x20’ minor motion 
coverage. 

.4 Occupancy sensor can be set too auto-on/auto-off or manual-on/auto-off. 

.5 Adjustable timeout and high/low sensitivity adjustment. 

.6 Adjustable settings for auto-on light level: 100%, 50%, last light level, or 
locked pre-set light level.  

.7 Off warning fades lights to off over a period of 10 seconds. 

.8 120V. 

.9 5 year warranty. 

.10 Standard of acceptance: Lutron MSCL-OP153M-WH. 

.4 Receptacles: 

.1 Duplex type, CSA type 5-15R, 125 volt, 15A, U ground, specification grade 
with the following features: 

.1 Flush type with parallel blade slots. 

.2 Double-wiping contacts. 

.3 Double-grounding terminals. 

.4 Break-off feature for separate feeds. 

.5 One piece body, colour white unless otherwise indicated. 
.2 Special receptacles with ampacity and voltage as indicated. 
.3 Receptacles of one manufacturer throughout the project. 

.5 USB Charger receptacle:  

.1 Duplex receptacle, CSA type 5-15R, 125V, U ground.  

.2 Decora tamper-resistant. 

.3 Two 3.6A, 5VDC, 2.0 type A USB chargers.  

.4 Color white.  

.5 Standard of acceptance Leviton T5632-W or approved equal.  

.6 Cover Plates: 

.1 Cover plates for wiring devices. 

.2 Smooth white plastic for wiring devices mounted in flush-mounted outlet 
box. 

.3 Sheet metal cover plates for wiring devices mounted in surface-mounted 
outlet box. 

.4 Weatherproof covers to be die case aluminum. Standard of acceptance: 
Hubbell WPFS26. 

.5 Multi-outlet covers as indicated. 

.7 Splitters, Junction Boxes & Cabinets: 

.1 Sheet metal enclosure, welded corners and formed cover, provided as 
required. 



NRC Wiring Devices 26 27 26 
Project No.  Page 3 of 4 
M55-5130  2/15/2016 
 
Part 3 Execution 

3.1 LOCATION OF OUTLETS 

.1 The number and general location of outlets for lighting, power, telephones, etc., are to be 
as shown on the drawings. Install all outlets accurately and uniformly with respect to 
building details. When centering outlets, make allowance for overhead pipes, ducts, etc. 
and for variations in wall or ceiling finish, window trim, etc. Reinstall incorrectly installed 
outlets at no cost to the Owner. Make field power and control connections as indicated. 

.2 The location of all outlets as shown on the plans are approximate and are subject to 
change, up to 3m (10') without extra cost or credit provided the information is given prior 
to the installation of the outlet. 

.3 Unless otherwise specified, locate light switches on latch side of doors. Determine the 
direction of all door swings from the architectural drawings or on site, not from the 
electrical drawings. 

3.2 MOUNTING HEIGHTS 

.1 Mounting height of equipment is from finished floor to centreline of equipment unless 
specified or indicated otherwise. 

.2 If mounting height of equipment is not indicated verify before proceeding with 
installation. 

.3 Generally, locate outlets as follows: (except those otherwise shown on the drawings): 

.1 Local switches 1.2m (3'-11") to centreline. 

.2 Wall receptacles 400mm (1'-4") to centreline. 

.3 Clock receptacles 2.4m (8'-0") to centreline. 

.4 Lighting panels 1.8m (6'-0") to top. 

.5 Telephone and data communications outlet 400mm (1'-4") to centreline. 

.6 Fan coil speed control switch 1.2m (3'-11") to centreline. 

3.3 WIRING DEVICES 

.1 Install wiring devices as follows: 

.1 Where more than one local device is shown at one location, they are to be 
set under one cover plate. 

.2 Install single throw switches with handle in "up" position when switch 
closed. 

.3 Devices in gang type outlet box when more than one device is required in 
one location. 

.4 Protect stainless steel cover plate finish with paper or plastic film until 
painting and other work is finished. 

.5 Do not use cover plates meant for flush outlet boxes on surface-mounted 
boxes. 

.6 Install metal barriers where required. 
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.7 Remove insulation carefully from ends of conductors and connect wiring as 
required. 

.8 Bond and ground as required. 

3.4 SPLITTERS AND DEVICES 

.1 Installation of splitters, junction boxes, pull boxes & cabinets as follows: 

.1 Mount plumb, true and square to the building lines. 

.2 Install in inconspicuous but accessible locations. 

.3 Install pull boxes so as not to exceed 30 m (100') of conduit run between 
boxes or as indicated. 

END OF SECTION 
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Part 1 General 

1.1 RELATED WORK SPECIFIED ELSEWHERE 

.1 Common Work Results - Electrical Section 26 05 00 

1.2 MATERIALS 

.1 Provide only new equipment and materials, without blemish or defect, bearing Canadian 
Standards Association or Authorized Electrical Inspection Department labels, and subject 
to the approval of the NRC Departmental Representative. 

.2 After a contract is awarded, utilize alternative methods and/or materials only after 
receiving the NRC Departmental Representative's approval. 

1.3 SHOP DRAWINGS AND PRODUCT DATA 

.1 Submit shop drawings and product data in accordance with Section 001000. 

Part 2 Products 

2.1 SYSTEM PERFORMANCE 
.1 Control unit with generators, equalizers and amplifiers.  
.2 Equalization in narrow bands (more precise than 1/3 octave equalization). 
.3 Speakers with individual volume adjustment. Maximum six speakers per zone to 

give an optimum adjustment and flexibility. 
.4 Optional paging and music function.  
.5 Configuration software. 
.6 Programmable ramp-up function.  
.7 Automatic calibration process.  
.8 Real-time adaptive volume control of the masking level. The system needs to 

measure the ambient noise and adjusts the masking sound accordingly. When the 
distracting noise increases, the masking sound also increases, and vice versa.  

.9 Standard of acceptance: Soft dB.  

2.2 CONTROLLOR 

.1 Each unit has 1 to 8 individual channels, each with a white noise generator and random 
octave equalizers. 

.2 Individual calibration and configuration for each channel.  

.3 One to eight input active controls for automatic adjustment area to maximize occupant 
comfort. 

.4 Two auxiliary inputs for playing music or for call system.  
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.5 The unit is fully controllable via a wireless interface or a USB connection from a 
computer.  

2.3 SOFTWARE 

.1 Graphical interface for viewing, access and control of each speaker unit or project area 
directly on the plan of the premises.  

.2 Visualization on the map of control units, speakers, sensors and wiring.  

.3 Modification with a single click for any parameter. 

.4 Setup and calibration of sound masking system for each project unit or combination unit.  

.5 Equalize system of the masking spectrum for each channel system.  

.6 Equalization in thin strips for accuracy. 

.7 Volume adjustment function by area, in increments of 0.5dB. 

.8 Octave spectrum analyzer integrated to measure and verify the masking spectrum 
generated in the room. 

.9 NRC has full access to the software for configuration.  

2.4 SPEAKER 

.1 High-fidelity broad band speaker. 

.2 Each speaker is tested to ensure a flat frequency response. 

.3 Local adjustment level of masking at each speaker. 

.4 25V, 10W. 

.5 Sensitivity: 91dB. 

.6 Material: metal 

.7 Frequency response: 100-8000Hz. 

2.5 SENSOR 

.1 Measure the ambient noise in a zone. So the controller can adjust masking sound level 
based on this measurement.  

.2 Installed through a 9.5mm hole in acoustic tile.  

.3 Back electret type designed for high resistance to vibrations, high signal-to-noise ratio. 

.4 High sensitivity type. -35±4dB. 

.5 Directivity: Omnidirectional. 
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.6 Frequency rance: 20-20000Hz. 

.7 Size: 3/8”Dx2-3/4”L. 

.8 3V, 0.5mA. 

.9 S/N ratio: more than 62dB. 

.10 Measurement range: 35 to 95 dB at 17mV/Pa.  

Part 3 Execution 

3.1 INSTALLATION 

.1 Supply and install all devices, cabling and necessary accessories to provide a complete 
working sound masking system. 

.2 Provide calibration and programming upon job completion.  

.3 Provide training upon job completion. 

3.2 Warranty  

.1 5 year warranty for the whole system. 

END OF SECTION 
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Part 1 General 

1.1 RELATED WORK SPECIFIED ELSEWHERE 

.1 Common Work Results - Electrical Section 26 05 00 

1.2 MATERIALS 

.1 Provide only new equipment and materials, without blemish or defect, bearing Canadian 
Standards Association or Authorized Electrical Inspection Department labels, and subject 
to the approval of the NRC Departmental Representative. 

.2 After a contract is awarded, utilize alternative methods and/or materials only after 
receiving the NRC Departmental Representative's approval. 

1.3 SHOP DRAWINGS AND PRODUCT DATA 

.1 Submit shop drawings and product data in accordance with Section 001000. 

.2 Submit complete photometric data prepared by independent testing laboratory for 
luminaires where specified, for review by NRC Departmental Representative. 

Part 2 Products 

2.1 FINISHES 

.1 Baked enamel finish. 

.1 Metal surfaces of luminaire housing and reflectors finished with high gloss 
powder coated baked enamel applied after fabrication to give smooth uniform 
appearance, free from pinholes or defects. 

2.2 METAL SURFACES 

.1 Metal surfaces to be minimum 20 gauge steel. 

2.3 LIGHT CONTROL DEVICES 

.1 All luminaire lenses to be injection moulded clear virgin acrylic unless otherwise noted. 

2.4 LUMINAIRES 

.1 LED 

.1 Type 1:  
.1 120V 610mm x 1220mm, 40W-43W, suitable for recessed mounting in 

T-bar ceiling. 
.2 Rigid die embossed steel housing, 100mm deep, powder coated housing. 
.3 5-year warranty. 
.4 Removable LED boards and driver for ease of service/replacement. 
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.5 0-10V DC dimming. 

.6 Rated to deliver L80 performance for 50,000 hours. 

.7 4000k colour temperature, minimum 4000 Lumen output. 

.8 Standard of acceptance: Philips 2AVE-G-43L-840-4-ACR-UNV-DIM or 
equivalent approved by the NRC Departmental Representative. 

.2 Type 2:  
.1 l20V, 610mm x 1219mm, LED troffer, suitable for recessed mounting in 

T-bar ceiling. 
.2 5-year warranty. 
.3 Suitable for dimming. 
.4 Removable LED boards and driver for ease of service/replacement. 
.5 Rated to deliver L80 performance for 60,000 hours. 
.6 4000k colour temperature, 84 CRI, minimum 4700 lumen output 

minimum. 
.7 Standard of acceptance: Philips Ledalite 7406-L-C-C-Q-N-04-7-1-E-T or 

equivalent approved by the NRC Departmental Representative. 
.3 Type 3:  

.1 120V, 214mm round, LED down light. suitable for T-bar recess 
mounting. 

.2 5-year warranty. 

.3 Suitable for dimming. 

.4 Rated to deliver L80 performance for 50,000 hours. 

.5 4000k colour temperature, minimum 2400 lumen output. 

.6 Standard of acceptance: Philips Luxspace DN570B or equivalent 
approved by the NRC Departmental Representative. 

.4 Type 4:  
.1 120V 610mm x 610mm, 31W, suitable for recessed mounting in T-bar 

ceiling. 
.2 Rigid die embossed steel housing, 100mm deep, powder coated housing. 
.3 5-year warranty. 
.4 Removable LED boards and driver for ease of service/replacement. 
.5 0-10V DC dimming. 
.6 Rated to deliver L80 performance for 50,000 hours. 
.7 4000k colour temperature, minimum 3200 Lumen output. 
.8 Standard of acceptance: Philips 2AVE-G-43L-840-2-ACR-UNV-DIM or 

equivalent approved by the NRC Departmental Representative. 
.5 Type 5:  

.1 l20V, 1016mm, LED strip, suitable for surface mounting. 

.2 5-year warranty. 

.3 Suitable for dimming. 

.4 Removable LED boards and driver for ease of service/replacement. 

.5 Rated to deliver L80 performance for 50,000 hours. 

.6 4000k colour temperature, 89 CRI, minimum 795 lumen output 
minimum. 
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.7 Standard of acceptance: Philips eW 523-00068-14 or equivalent approved 
by the NRC Departmental Representative. 

Part 3 Execution 

3.1 INSTALLATION 

.1 Supply and install all lighting fixtures complete with lamps, switches, supports, etc., to 
provide a complete working lighting system. 

.2 Locate and install luminaires as indicated. 

3.2 LUMINAIRE SUPPORTS 

.1 For suspended ceiling installations support each luminaire, including exit lights and pot 
lights, independently of the ceiling support system with separate chains at each end. No. 
80 steel sash chain minimum. 

.2 Unless otherwise specified support fluorescent luminaires mounted in continuous rows 
once every 3.6 m (12'). 

3.3 WIRING 

.1 Connect luminaires to lighting circuits directly for exit fixtures and exterior floodlights. 

3.4 LUMINAIRE ALIGNMENT 

.1 Align luminaires mounted in continuous rows to form a straight uninterrupted line. 

.2 Align luminaires mounted individually parallel or perpendicular to building grid lines as 
shown on drawing. 

END OF SECTION 
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	001000 General Instructions
	1. SCOPE OF WORK
	.1 Work under this contract covers the interior fit-up in the Council's Building M-55, part of third floor of the National Research Council.
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	.2 New Electrical Layout - Power and Communication  5130-E02
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	3. COMPLETION
	.1 Complete all work by within 12 weeks of contract award date.

	4. GENERAL
	.1 The word "provide" in this Specification means to supply and install. 
	.2 Provide items mentioned in either the drawings or the specification.

	5. SPECIFIED ACCEPTABLE & ALTERNATIVE EQUIPMENT & MATERIALS
	.1 Materials and equipment scheduled and/or specified on the drawings or in the specifications have been selected to establish a performance and quality standard. In most cases, acceptable manufacturers are stated for any material or equipment specified by manufacturer's name and model number. Contractors may base their tender price on materials and equipment supplied by any of the manufacturers' names as acceptable for the particular material or equipment.
	.2 In addition to the manufacturers specified or named as acceptable, you may propose alternative manufacturers of materials or equipment to the Departmental Representative for acceptance. For a product to be considered as an alternative product substitute, make a written application to the Departmental Representative during the tender period, not later than ten (10) working days before tender closing.
	.3 Certify in writing that the alternative meets all requirements of the specified material or equipment. In addition, it shall be understood that all costs required by or as a result of acceptance or proposed alternatives, will be borne by the contractor.
	.4 Approval of alternatives will be signified by issue of an Addendum to the Tender Documents.
	.5 Any alternative manufacturers or materials submitted which are incomplete and cannot be evaluated, or are later than ten (10) working days before tender closing date or after the tender period, will not be considered.

	6. MINIMUM STANDARDS
	.1 Conform to or exceed minimum acceptable standards of the various applicable federal, provincial and municipal codes such as The National Building Code, The National Fire Code, Canadian Plumbing Code, Canadian Electrical Code, Canadian Code for Construction Safety and the Provincial Construction Safety Act. 
	.2 Work to conform to referenced standards and codes as reaffirmed or revised to date of specification.

	7. WORKPLACE HAZARDOUS MATERIAL INFORMATION SYSTEM (WHMIS)
	.1 The general contractor shall comply with Federal and Provincial legislation regarding the WHMIS. The contractor's responsibilities include, but are not limited to the following: 
	.1 To ensure that any controlled product brought on site by the contractor or sub-contractor is labeled; 
	.2 To make available to the workers and the Departmental Representative, Material Safety Data Sheets (MSDS) for these controlled products; 
	.3 To train own workers about WHMIS, and about the controlled products that they use on site; 
	.4 To inform other contractors, sub-contractors, the Departmental Representative, authorized visitors and outside inspection agency personnel about the presence and use of such products on the site. 
	.5 The site foreman or superintendent must be able to demonstrate, to the satisfaction of the Departmental Representative, that he/she has had WHMIS training and is knowledgeable in its requirements. The Departmental Representative can require 
	replacement of this person if this condition or implementation of WHMIS is not satisfactory. 


	8. DESIGNATED SUBSTANCE REPORT
	.1 A copy of the designated substance report BUILDING M-55 dated March 2011 as prepared by Oakhill Environmental Inc. is available from the Departmental Representative. 
	.1 Fulfill all constructor obligations in accordance with the requirements of the authority having jurisdiction.
	.2 Perform all work affecting existing hazardous materials as described in the report in accordance with the recommendations of the report.
	.3 Submit site specific plan for working with existing hazardous materials as described I the report to Departmental Representative in accordance with submittal procedures of Section 00 10 00.

	.2 Comply with the requirements of the Workplace Hazardous Materials Information System (WHMIS) regarding use, handling, storage, and disposal of hazardous materials; and regarding labelling and the provision of Material Safety Data Sheets (MSDS) acceptable to Human Resources Development Canada, Labour Program. 
	.3 For work in occupied buildings give the Departmental Representative 48 hours notice for work involving designated substances (Ontario Bill 208), hazardous substances (Canada Labour Code Part II Section 10), and before painting, caulking, installing carpet or using adhesives. 

	9. REQUIREMENTS OF BILL 208, SECTION 18(A)
	Under the requirements of Bill 208 of the Ontario Ministry of Labour Occupational Health & Safety Act, the following designated substances may be encountered while performing the work described in these contract documents: SPEC NOTE: The substances found in the following list are specific designated substances as defined by the Ontario Ministry of Labour and for which there are Designated Substance Regulations in place. This list should be edited to suit the requirements of the specific project
	.1 Lead, Asbestos, Mercury, Silica. 
	.1 It is the responsibility of the general contractor to ensure that each prospective subcontractor for this project has received a copy of the above list. 
	.2 The general contractor is advised to take the following precautions when dealing with the above substances: 



	10. COST BREAKDOWN
	.1 Submit, for approval by the Departmental Representative, a cost breakdown of tender 72 hours after the contract is awarded. 
	.2 Use the approved cost breakdown as the basis for submitting all claims.
	.3 Request Departmental Representative's verbal approval to amount of claim prior to preparing and submitting the claim in its final form.

	11. SUB-TRADES
	.1 Submit no later than 72 hours after tender closing, a complete list of sub trades for the Departmental Representative's review.

	12. PERSONNEL SECURITY AND IDENTIFICATION
	.1 All persons employed by the contractor, or by any subcontractor and present on the site must be security cleared in accordance with the requirements of the Section entitled Special Instructions to Tenderers.
	.2 All such persons must wear and keep visible identification badges as issued by the Security Office of NRC.

	13. WORKING HOURS AND SECURITY
	.1 Normal working hours on the NRC property are from 8:00 a.m. until 4:30 p.m., Monday to Friday inclusive, except statutory holidays. 
	.2 At all other times, special written passes are required for access to the building site. 
	.3 Before scheduling any work outside normal working hours, obtain permission from the Departmental Representative to perform the specific tasks. 
	.4 An escort may be required whenever working outside normal hours. Contractor to bear the associated costs. 

	14. SCHEDULE
	.1 The contractor shall prepare a detailed schedule, fixing the date for commencement and completion of the various parts of the work and update the said schedule. Such schedule shall be made available to the Departmental Representative not later than two weeks after the award of the contract and prior to commencement of any work on site.
	.2 Notify Departmental Representative in writing of any changes in the schedule.
	.3  Five (5) day(s) before the scheduled completion date, arrange to do an interim inspection with the Departmental Representative.

	15. PROJECT MEETINGS
	.1 Hold regular project meetings at times and locations approved by the Departmental Representative.
	.2 Notify all parties concerned of meetings to ensure proper coordination of work.
	.3 Departmental Representative will set times for project meetings and assume responsibility for recording and distributing minutes.

	16. SHOP DRAWINGS
	.1 Submit to Departmental Representative and Consultant for review, shop drawings, product data and samples specified within two (2) weeks after contract award. 
	.2 Submit to Departmental Representative and Consultant for review a complete list of all shop drawings, product data and samples specified and written confirmation of corresponding delivery dates within one (1) week after shop drawings, product data and samples approval date. This list shall be updated on a one (1) week basis and any changes to the list shall be immediately notified in writing to the Departmental Representative.
	.3 Review shop drawings, data sheets and samples prior to submission.
	.4 Submit electronic copy of all shop drawings and product data and samples for review, unless otherwise specified.
	.5 Review of shop drawings and product data by the Departmental Representative does not relieve the contractor of the responsibility for errors and omissions and for the conformity with contract documents.

	17. SAMPLES AND MOCK-UPS
	.1 Submit samples in sizes and quantities as specified.
	.2 Where colour, pattern or texture is criterion, submit full range of samples.
	.3 Construct field samples and mock-ups at locations acceptable to Departmental Representative.
	.4 Reviewed samples or mock-ups will become standards of workmanship and material against which installed work will be checked on the project.

	18. MATERIALS AND WORKMANSHIP
	.1 Install only new materials on this project unless specifically noted otherwise. 
	.2 Only first class workmanship will be accepted, not only with regard to safety, efficiency, durability, but also with regard to neatness of detail and performance.

	19. WORK & MATERIALS SUPPLIED BY OWNER
	.1 Work and materials not included in this contract are described on  drawings and in this specification. 
	.2 All data and communication cabling and terminations to be completed by others. General Contractor to allow access to the site and cooperate with owner’s cabling contractor, as directed by Departmental Representative.
	.3 Deliver to a storage place, as directed by the Departmental Representative, all materials returned to the Owner. 
	.4 Unless otherwise specified, accept owner-supplied materials at their storage location and provide all transportation as required. 
	.5 General Contractor's duties: 
	.1 Unload at site. 
	.2 Promptly inspect products and report damaged or defective items. 
	.3 Give written notification to the Departmental Representative for items accepted in good order. 
	.4 Handle at site, including uncrating and storage. 
	.5 Repair or replace items damaged on site. 
	.6 Install, connect finished products as specified. 


	20. SITE ACCESS
	.1 Make prior arrangements with the Departmental Representative before starting work or moving materials and equipment on site.
	.2 Obtain approval of Departmental Representative for regular means of access during the construction period.
	.3 Obtain approval of Departmental Representative before temporarily suspending operations on site; before returning to the site and before leaving the site at the end of the job.
	.4 Provide and maintain access to site.
	.5 Build and maintain temporary roads and provide snow removal during period of work.
	.6 Make good any damage and clean up dirt, debris, etc., resulting from contractor's use of existing roads.

	21. USE OF SITE
	.1 Restrict operations on the site to the areas approved by the Departmental Representative
	.2 Locate all temporary structures, equipment, storage, etc., to the designated areas.
	.3 Restrict parking to the designated areas.

	22. ACCEPTANCE OF SITE
	.1 Inspect the site before commencing work, review any unexpected conditions with the Departmental Representative. 
	.2 Commencement of work will imply acceptance of existing conditions. 

	23. SITE OFFICE & TELEPHONE
	.1 Contractor to erect a temporary site office at his own expense.
	.2 Install and maintain a telephone, if necessary.
	.3 Use of NRC phones is not permitted unless in the case of an emergency.

	24. SANITARY FACILITIES
	.1 Obtain permission from the Departmental Representative to use the existing washroom facilities in the building. Do not use existing washrooms for other than sanitary purposes.

	25. TEMPORARY SERVICES
	.1 A source of temporary power will be made available in the area. Bear all costs to make connections to the power source and perform distribution on site.
	.2 Provide all load centres, breakers, conduit, wiring, disconnects, extension cords, transformers, as required from the source of power.
	.3 Power is to be used only for power tools, lighting, controls, motors, and not for space heating.
	.4 A source of temporary water will be made available if required.
	.5 Bear all costs associated with distributing the water to the required locations.
	.6 Comply with NRC requirements when connecting to existing systems in accordance with the articles entitled "Co-operation" and "Service Interruptions" of this section.

	26. DOCUMENTS REQUIRED AT WORK SITE
	.1 The contractor shall keep on the site, one (1) up-to-date copy of all contract documents, including specifications, drawings, addenda, shop drawings, change notices, schedule and any reports or bulletins pertaining to the work, in good order, available to the Departmental Representative and to his / her representatives at all times. 
	.2 At least one (1) copy of specifications and drawings shall be marked by the contractor to show all work "As Built" and shall be provided to the Departmental Representative with the Application for Payment and for the Final Certificate of Completion. 

	27. CO-OPERATION
	.1 Co-operate with NRC staff in order to keep disruption of normal research work to an absolute minimum. 
	.2 Work out in advance, a schedule for all work which might disrupt normal work in the building. 
	.3 Have schedule approved by the Departmental Representative. 
	.4 Notify the Departmental Representative in writing, 72 hours prior to any intended interruption of facilities, areas, corridors, mechanical or electrical services and obtain requisite permission.

	28. PROTECTION AND WARNING NOTICES
	.1 Provide all materials required to protect existing equipment. 
	.2 Erect dust barriers to prevent dust and debris from spreading through the building. 
	.3 Place dust protection in the form of cover sheets over equipment and furniture and tape these sheets to floors, to ensure no dust infiltration. 
	.4 Repair or replace any and all damage to Owner's property caused during construction, at no cost to the Owner and to the satisfaction of the Departmental Representative. 
	.5 Protect the buildings, roads, lawns, services, etc. from damage which might occur as a result of this work. 
	.6 Plan and co-ordinate the work to protect the buildings from the leakage of water, dust, etc. 
	.7 Ensure that all doors, windows, etc., that could allow transfer of dust, noise, fumes, etc., to other areas of the building are kept closed. 
	.9 Provide and maintain adequate safety barricades around the work sites to protect NRC personnel and the public from injury during the construction.
	.10 Post warnings, in all instances where possible injury could occur such as Work Overhead, Hard Hat Areas, etc. or as required by the Departmental Representative. 
	.11 Provide temporary protective enclosures over building entrances and exits to protect pedestrians. All enclosures to be structurally sound against weather and falling debris.

	29. BILINGUALISM 
	.1 Ensure that all signs, notices, etc. are posted in both official languages. 
	.2 Ensure that all identification of services called for by under this contract are bilingual.

	30. LAYOUT OF WORK
	.1 Location of equipment, fixtures, outlets and openings indicated on drawings or specified are to be considered as approximate. 
	.2 Locate equipment, fixtures and distribution systems to provide minimum interference and maximum usable space and in accordance with the manufacturer’s recommendations for safety, access and maintenance.
	.3 Employ competent person to lay out work in accordance with the contract documents. 

	31. DISCREPANCIES & INTERFERENCES
	.1 Prior to the start of the work, examine drawings and specifications. Report at once to the Departmental Representative, any defects, discrepancies, omissions or interferences affecting the work. 
	.2 Contractor to immediately inform the Departmental Representative in writing, of any discrepancies between the plans and the physical conditions so the Departmental Representative may promptly verify same. 
	.3 Any work done after such a discovery, until authorized, is at the contractor's risk. 
	.4 Where minor interferences as determined by the Departmental Representative are encountered on the job and they have not been pointed out on the original tender or on the plans and specifications, provide offsets, bends or reroute the services to suit job conditions at no extra cost. 
	.5 Arrange all work so as not to interfere in any way with other work being carried out. 

	32. MANUFACTURER'S INSTRUCTIONS
	.1 Unless otherwise specified, comply with manufacturer's latest printed instructions for materials and installation methods.
	.2 Notify the Departmental Representative in writing of any conflict between these specifications and manufacturer's instruction. Departmental Representative will designate which document is to be followed.

	33. TEMPORARY HEATING AND VENTILATING
	.1 Bear the costs of temporary heat and ventilation during construction including costs of installation, fuel, operation, maintenance, and removal of equipment. 
	.2 Use of direct-fired heaters discharging waste products into the work areas will not be permitted unless prior approval is given by the Departmental Representative. 
	.3 Furnish and install temporary heat and ventilation in enclosed areas as required to: 
	.1 Facilitate progress of work. 
	.2 Protect work and products against dampness and cold. 
	.3 Reduce moisture condensation on surfaces to an acceptable level. 
	.4 Provide ambient temperature and humidity levels for storage, installation and curing of materials. 
	.5 Provide adequate ventilation to meet health regulations for a safe working environment. 

	.4 Maintain minimum temperature of 10 oC (50 oF) or higher where specified as soon as finishing work is commenced and maintain until acceptance by the Departmental Representative.  Maintain ambient temperature and humidity levels as required for comfort of NRC personnel. 
	.5 Prevent hazardous or unhealthy accumulations of dust, fumes, mists, vapours or gases in areas occupied during construction including also, storage areas and sanitary facilities. 
	.1 Dispose of exhaust materials in a manner that will not result in a harmful or unhealthy exposure to persons. 

	.6 Maintain strict supervision of operation of temporary heating and ventilating equipment. 
	.1 Enforce conformance with applicable codes and standards. 
	.2 Comply with instructions of the Departmental Representative including provision of full-time watchman services when directed. 
	.3 Enforce safe practices. 
	.4 Vent direct-fired combustion units to outside. 

	.7 Submit tenders assuming existing or new equipment and systems will not be used for temporary heating and ventilating.
	.8 After award of contract, Departmental Representative may permit use of the  permanent system providing agreement can be reached on: 
	.1 Conditions of use, special equipment, protection, maintenance, and replacement of filters. 
	.2 Methods of ensuring that heating medium will not be wasted and in the case of steam, agreement on what is to be done with the condensate. 
	.3 Saving on contract price. 
	.4 Provisions relating to guarantees on equipment.


	34. CONNECTIONS TO AND INTERRUPTIONS TO EXISTING SERVICES
	.1 Where work involves breaking into or connecting to existing services, carry out work at times and in the manner agreed to by the Departmental Representative and by authorities having jurisdiction, with minimum disruption to NRC Personnel and vehicular traffic and minimum service interruption. Do not operate any NRC equipment or plant.
	.2 Before commencing work, establish location and extent of service lines in area of work and notify Departmental Representative of findings.
	.3 Submit a schedule to and obtain approval from the Departmental Representative for any shut-down or closure of active service or facility; allow minimum 72 hours notice.  Adhere to approved schedule and provide notice to the Departmental Representative.
	.4 Where unknown services are encountered, immediately advise Departmental Representative and confirm findings in writing.
	.5 Provide detours, bridges, alternate feeds, etc., as required to minimize disruptions.
	.6 Protect existing services as required and immediately make repairs if damage occurs.
	.7 Remove any abandoned service lines as indicated on the contract documents and as approved by the Departmental Representative; cap or otherwise seal lines at cut-off points. Record and provide a copy to the Departmental Representative of locations of maintained, re-routed and abandoned service lines.

	35. CUTTING AND PATCHING
	.1 Cut existing surfaces as required to accommodate new work. 
	.2 Remove all items as shown or specified. 
	.3 Patch and make good with identical materials, the surfaces that have been disturbed, cut or damaged, to the satisfaction of the Departmental Representative. 
	.4 Where new pipes pass through existing construction, core drill an opening, once it has been confirmed safe to do so. Size openings to leave 12mm (1/2") clearance around the pipes or pipe insulation. Do not drill or cut any surface without the approval of the Departmental Representative. 
	.5 Obtain written approval of the Departmental Representative before cutting openings through existing or new structural members. 
	.6 Seal all openings where cables, conduits or pipes pass through walls with an acoustic sealant conforming to CAN/CGSB-19.21-M87. 
	.7 Where cables, conduits and pipes pass through fire rated walls and floors, pack space between with compressed glass fibres and seal with fire stop caulking in accordance with ULCS11511 Fire Tests of Firestop Systems AND NBC 3.1.9. 

	36. FASTENING DEVICES
	.1 Do not use explosive actuated tools, without first obtaining permission from the Departmental Representative. 
	.2 Comply with the requirements of CSA A-166 (Safety Code for Explosive Actuated Tools). 
	.3 Do not use any kind of impact or percussion tool without first obtaining permission from the Departmental Representative.

	37. OVERLOADING
	.1 Ensure that no part of the building or work is subjected to a load which will endanger safety or cause permanent deformation or structural damage.

	38. DRAINAGE
	.1 Provide temporary drainage and pumping as required to keep excavations and site free of water.

	39. ENCLOSURE OF STRUCTURES
	.1 Construct and maintain all temporary enclosures as required to protect foundations, sub-soil, concrete, masonry, etc., from frost penetration or damage.
	.2 Maintain in place until all chances of damage are over and proper curing has taken place.
	.3 Provide temporary weather tight enclosures for exterior openings until permanent sash and glazing and exterior doors are installed.
	.4 Provide lockable enclosures as required to maintain the security of NRC facilities and be responsible for the same.
	.5 Provide keys to NRC security personnel when required.
	.6 Lay out the work carefully and accurately and verify all dimensions and be responsible for them. Locate and preserve general reference points.
	.7 Throughout the course of construction, keep continuously acquainted with field conditions, and the work being developed by all trades involved in the project. Maintain an awareness of responsibility to avoid space conflict with other trades. 
	.8 Conceal all services, piping, wiring, ductwork, etc., in floors, walls or ceilings except where indicated otherwise. 

	40. STORAGE 
	.1 Provide storage as required to protect all tools, materials, etc., from damage or theft and be responsible for the same.
	.2 Do not store flammable or explosive materials on site without the authorization of the Departmental Representative.

	41. GENERAL REVIEW
	.1 Periodic review of the contractor's work by the Departmental Representative does not relieve the contractor of the responsibility of making the work in accordance with contract documents. Contractor shall carry out his own quality control to ensure that the construction work is in accordance with contract documents.
	.2 Inform the Departmental Representative of any impediments to the installation and obtain his / her approval for actual location. 

	42. INSPECTION OF BURIED OR CONCEALED SERVICES
	.1 Prior to concealing any services that are installed, ensure that all inspection bodies concerned, including NRC, have inspected the work and have witnessed all tests. Failure to do so may result in exposing the services again at the contractor's expense.

	43. TESTING
	.1 On completion, or as required by local authority inspectors and/or Departmental Representative during progress of work and before any services are covered up and flushing is complete, test all installations in the presence of the Departmental Representative. 
	.2 Obtain and hand to the Departmental Representative all acceptance certificates or test reports from authority having jurisdiction. The project will be considered incomplete without the same.

	44. PARTIAL OCCUPANCY 
	.1 NRC may request partial occupancy of the facility if the contract extends beyond the expected completion date. 
	.2 Do not restrict access to the building, routes, and services.
	.3 Do not encumber the site with materials or equipment.

	45. DISPOSAL OF WASTES
	.1 Dispose of waste materials including volatiles, safely off  NRC property. Refer to the section entitled "General and Fire Safety Requirements” included as part of this specification.

	46. CLEAN-UP DURING CONSTRUCTION
	.1 On a daily basis, maintain project site and adjacent area of campus including roofs, free from debris and waste materials.
	.2 Provide on-site dump containers for collection of waste materials and rubbish.

	47. FINAL CLEAN-UP
	.1 Upon completion do a final clean-up to the satisfaction of the Departmental Representative.
	.2 Clean all new surfaces, lights, existing surfaces affected by this work, replace filters, etc.
	.3 Clean all resilient flooring and prepare to receive protective finish. Protective finish applied by NRC

	48. WARRANTY AND RECTIFICATION OF DEFECTS IN WORK
	.1 Refer to General Conditions "C", section GC32.
	.2 Ensure that all manufacturers' guarantees and warranties are issued in the name of the General Contractor and the National Research Council. 

	49. MAINTENANCE MANUALS
	.1 Provide three (3) bilingual copies of maintenance manuals or two English and two French maintenance manuals immediately upon completion of the work and prior to release of holdbacks. 
	.2 Manuals to be neatly bound in hard cover loose leaf binders.
	.3 Manuals to include operating and maintenance instructions, all guarantees and warranties, shop drawings, technical data, etc., for the material and apparatus supplied under this contract.


	001545 General and Fire Safety Requirements
	1. GENERAL CONSTRUCTION SAFETY REQUIREMENTS
	.1 Provide a safety board mounted in a visible location on the project site, with the following information included thereon:
	.12 If entry to a laboratory is required as part of the work of the Contractor, a safety orientation shall be provided to all his employees as well as those of any subcontractors regarding lab safety requirements and procedures, as provided by the Researcher or the Departmental Representative.

	2. FIRE SAFETY REQUIREMENTS
	.1 AUTHORITIES
	1. The Fire Commissioner of Canada (FC) is the authority for fire safety at NRC. 
	2. For the purpose of this document, "Departmental Representative" will be deemed as the NRC person in charge of the project and who will enforce these Fire Safety Requirements.
	3. Comply with the following standards as published by the Office of the Fire Commissioner of Canada:
	a. Standard No. 301 - June 1982 "Standard for Construction Operations";
	b. Standard No. 302 - June 1982 "Standard for Welding and Cutting".


	.2 SMOKING
	.1 Smoking is prohibited inside all NRC buildings, as well as roof areas.
	.2 Obey all "NO SMOKING" signs on NRC premises.

	.3  HOT WORK
	.1 Prior to commencement of any "Hot Work" involving welding, soldering, burning, heating, use of torches or salamanders or any open flame, obtain a Hot Work Permit from the Departmental Representative.
	.2 Prior to commencement of "Hot Work", review the area of hot work with the Departmental Representative to determine the level of fire safety precautions to be taken.

	.4 REPORTING FIRES
	.1 Know the exact location of the nearest Fire Alarm Pull Station and telephone, including the emergency phone number.
	.2 REPORT immediately, all fire incidents as follows:
	.1 Activate nearest fire alarm pull station and;
	.2 Telephone the following emergency phone number as appropriate:
	FROM AN NRC PHONE  333
	FROM ANY OTHER PHONE (613) 993-2411
	4. When reporting a fire by phone, give the location of fire, building number and be prepared to verify location.
	5. The person activating fire alarm pull station must remain at a safe distance from the scene of the fire but readily available to provide information and direction to the Fire Department personnel.

	.5 INTERIOR AND EXTERIOR FIRE PROTECTION & ALARM SYSTEMS
	.1 DO NOT OBSTRUCT OR SHUT OFF FIRE PROTECTION EQUIPMENT OR SYSTEMS, INCLUDING BUT NOT LIMITED TO FIRE ALARM SYSTEMS, SMOKE/HEAT DETECTORS, SPRINKLER SYSTEM, PULL STATIONS, EMERGENCY CALL BUTTONS AND PA SYSTEMS, WITHOUT AUTHORIZATION FROM THE DEPARTMENTAL REPRESENTATIVE.
	.2 WHEN ANY FIRE PROTECTION EQUIPMENT IS TEMPORARILY SHUT DOWN, ALTERNATIVE MEASURES AS PRESCRIBED BY THE DEPARTMENTAL REPRESENTATIVE SHALL BE TAKEN TO ENSURE THAT FIRE PROTECTION IS MAINTAINED.
	.3 DO NOT LEAVE FIRE PROTECTION OR ALARM SYSTEMS INACTIVE AT THE END OF A WORKING DAY WITHOUT NOTIFICATION AND AUTHORISATION FROM THE DEPARTMENTAL REPRESENTATIVE. THE DEPARTMENTAL REPRESENTATIVE WILL ADVISE THE (FPO) OF THE DETAILS OF ANY SUCH EVENT.
	.4 DO NOT USE FIRE HYDRANTS, STANDPIPES AND HOSE SYSTEMS FOR OTHER THAN FIRE FIGHTING PURPOSES UNLESS AUTHORISED BY DEPARTMENTAL REPRESENTATIVE.

	.6 FIRE EXTINGUISHERS
	.1 Provide a minimum of 1-20 lb. ABC Dry Chemical Fire Extinguisher at each hot work or open flame location.
	.2 Provide fire extinguishers for hot asphalt and roofing operations as follows:  
	a. Kettle area - 1-20 lb. ABC Dry Chemical;
	b. Roof - 1-20 lb. ABC Dry Chemical at each open flame location.
	.3 Provide fire extinguishers equipped as below:
	c. Pinned and sealed;
	d. With a pressure gauge;
	e. With an extinguisher tag signed by a fire extinguisher servicing company.


	.4 Carbon Dioxide (C02) extinguishers will not be considered as substitutes for the above.

	.7 ROOFING OPERATIONS
	.1 Kettles:
	.1 Arrange for the location of asphalt kettles and material storage with the Departmental Representative before moving on site. Do not locate kettles on any roof or structure and keep them at least 10m (30 feet) away from a building.
	.2 Equip kettles with 2 thermometers or gauges in good working order; a hand held and a kettle-mounted model.
	.3 Do not operate kettles at temperatures in excess of 232oC (450 oF).  
	.4 Maintain continuous supervision while kettles are in operation and provide metal covers for the kettles to smother any flames in case of fire. Provide fire extinguishers as required in article 2.6.
	.5 Demonstrate container capacities to Departmental Representative prior to start of work.
	.6 Store materials a minimum of 6m (20 feet) from the kettle.
	.2 Mops:
	.1 Use only glass fibre roofing mops.
	.2 Remove used mops from the roof site at the end of each working day.
	.3 Torch Applied Systems:
	.1 DO NOT USE TORCHES NEXT TO WALLS.
	.2 DO NOT TORCH MEMBRANES TO EXPOSED WOOD OR CAVITY
	.3 Provide a Fire Watch as required by article 2.9 of this section.

	.4 Store all combustible roofing materials at least 3m (10 feet) away from any structure.
	.5 Keep compressed gas cylinders a minimum of 6m (20 feet) away from the kettle, protected from mechanical damage and secured in an upright position.


	.8 WELDING / GRINDING OPERATIONS
	.1 Contractor to provide fire blankets, portable fume extraction devices, screens or similar equipment to prevent exposure to welding flash, or sparks from grinding.
	 .9  Fire Watch
	.1 Provide a fire watch for a minimum of one hour after the termination of any hot work operation.
	.2 For temporary heating, refer to General Instructions Section 00 010 00.
	.3 Equip fire watch personnel with fire extinguishers as required by article 2.6.


	.10 OBSTRUCTION OF ACCESS/EGRESS ROUTES-ROADWAYS, HALLS, DOORS, OR ELEVATORS
	.1 Advise the Departmental Representative in advance of any work that would impede the response of Fire Department personnel and their apparatus. This includes violation of minimum overhead clearance, erection of barricades and the digging of trenches.
	.2 Building exit routes must not be obstructed in any way without special permission from the Departmental Representative, who will ensure that adequate alternative routes are maintained.
	.3 The Departmental Representative will advise the FPO of any obstruction that may warrant advanced planning and communication to ensure the safety of building occupants and the effectiveness of the Fire Department.


	.11 RUBBISH AND WASTE MATERIALS
	.1 Keep rubbish and waste materials to a minimum and a minimum distance of 6m  (20 feet) from any kettle or torches.
	.2 Do not burn rubbish on site.
	.3 Rubbish Containers
	.1 Consult with the Departmental Representative to determine an acceptable safe location for any containers and the arrangement of chutes etc. prior to bringing the containers on site.
	.2 Do not overfill the containers and keep area around the perimeter free and clear of any debris.
	.4 Storage
	.1 Exercise extreme care when storing combustible waste materials in work areas. Ensure maximum possible cleanliness, ventilation and that all safety standards are adhered to when storing any combustible materials.
	.2 Deposit greasy or oily rags or materials subject to spontaneous combustion in CSA or ULC approved receptacles and remove at the end of the work day or shift, or as directed.

	.12 FLAMMABLE LIQUIDS
	.1 The handling, storage and use of flammable liquids is governed by the current National Fire Code of Canada.
	.2 Flammable Liquids such as gasoline, kerosene and naphtha may be kept for ready use in quantities not exceeding 45 litres (10 imp gal), provided they are stored in approved safety cans bearing the ULC seal of approval and kept away from buildings, stockpiled combustible materials etc. Storage of quantities of flammable liquids exceeding 45 litres (10 imp gal) for work purposes, require the permission of the Departmental Representative.
	.3 Flammable liquids are not to be left on any roof areas after normal working hours.
	.4 Transfer of flammable liquids is prohibited within buildings.
	.5  Do not transfer flammable liquids in the vicinity of open flames or any type of heat producing device.
	.6 Do not use flammable liquids having a flash point below 38 oC (100 oF) such as naphtha or gasoline as solvents or cleaning agents. 
	.7 Store flammable waste liquids for disposal in approved container located in a safe, ventilated area. Waste flammable liquids are to be removed from the site on a regular basis.

	.8 Where flammable liquids, such as lacquers or urethane are used, ensure proper ventilation and eliminate all sources of ignition. Inform the Departmental Representative prior to, and at the cessation of such work.

	3. QUESTIONS AND/OR CLARIFICATIONS 
	.1 Direct any questions or clarification on Fire or General Safety, in addition to the above requirements, to the Departmental Representative.



	spec wout
	024199 Demolition fro Minor Works
	060899 Rough Carpentry for Minor Works
	062000 Finish Carpentry
	078400 Firestopping
	Part 1 General
	1.1 RELATED WORK
	.1 Fire stopping and smoke seals within mechanical assemblies (i.e., inside of ducts, dampers) and electrical assemblies (i.e., inside cable trays) are specified in Division 23 Heating Ventilating and Air Conditioning, and 26 Electrical, respectively.

	1.2 REFERENCES
	.1 Underwriters Laboratories of Canada (ULC)
	.1 ULCS11511, Fire Tests of Firestop Systems.


	1.3 DEFINITIONS
	.1 Firestop: Sealant or other closure assembly with fire resistance rating of ½ to 4 hours.
	.2 Smokeseal: Sealant or other closure assembly with no fire resistance rating.

	1.4 SAMPLES
	.1 Upon request of Departmental Representative, submit samples in accordance with submittal procedures of Section 00 10 00.
	.2 Submit duplicate 300 x 300 mm samples showing actual firestop material proposed for project.

	1.5 SHOP DRAWINGS AND PRODUCT DATA
	.1 Submit shop drawings and product data for each typical firestopping assembly in accordance with submittal procedures of Section 00 10 00.
	.2 Submit shop drawings to show proposed material, reinforcement, anchorage, fastenings and method of installation. Construction details should accurately reflect actual job conditions.

	1.6 PRODUCT DATA
	.1 Submit product data in accordance with submittal procedures of Section 00 10 00.
	.2 Submit manufacturer's product data for materials and prefabricated devices, providing descriptions are sufficient for identification at job site. Include manufacturer's printed instructions for installation. Include the following:
	.1 proof of labelling and listing by an accredited Certification Organization;
	.2 the required F, FT, and FTH ratings;
	.3 primers;
	.4 supports and damming materials;
	.5 reinforcement, anchors and fastenings.


	1.7 QUALITY ASSURANCE
	.1 Provide the Work of this section executed by installers having minimum 5 years experience in the application in the application of firestopping and smoke seals, and trained and certified by the manufacturer of the products, systems and assemblies specified and proposed for use.
	.2 Arrange for the manufacturer’s representative to review the drawings and site conditions prior to commencement of the installation of firestopping and smoke sealing materials, including inspection of substrate surfaces around penetrations and openings and recommendation of solutions for unique or peculiar situations.
	.3 Arrange for the manufacturer’s representative to periodically visit the site to inspect installations prior to concealment, to advise on materials and procedures, and to report unsatisfactory conditions to Contractor.
	.4 Manufacturer’s representative shall attend the final inspection and submit written certification that the products, systems and assemblies have been installed in accordance with the applicable ULC listing and the manufacturer’s instructions.


	Part 2 Products
	2.1 MATERIALS
	.1 Fire stopping for concealed spaces: 12.7 mm thick gypsum board or 0.38 mm thick steel sheet, including all necessary supports and fasteners.
	.2 Fire stopping and smoke seal systems: tested and certified in accordance with CAN4-S115 for ratings specified or indicated, by an organization accredited by Standards Council of Canada.
	.1 Asbestosfree materials and systems capable of maintaining an effective barrier against flame, smoke and gases in compliance with requirements of ULCS115 and not to exceed opening sizes for which they are intended [and conforming to special requirements specified in 3.5].
	.2 Firestop system rating: in accordance with applicable building code and as follows:
	.1 F rating: all locations except as follows.


	.3 Service penetration assemblies: certified by ULC in accordance with ULCS115 and listed in ULC Guide No.40 U19.
	.4 Service penetration firestop components: certified by ULC in accordance with ULCS115 and listed in ULC Guide No.40 U19.13 and ULC Guide No.40 U19.15 under the Label Service of ULC.
	.5 Fireresistance rating of installed fire stopping assembly in accordance with NBC.
	.6 Fire stopping and smoke seals at openings intended for ease of re-entry such as cables: elastomeric seal.
	.7 Fire stopping at openings around penetrations for pipes, ductwork and other mechanical items requiring sound and vibration control: elastomeric seal.
	.8 Sealants for vertical joints: non-sagging.

	2.2 SMOKE SEALS
	.1 Smoke seals at openings around penetrations for pipes, ductwork and other mechanical items requiring sound and vibration control: elastomeric seal.
	.1 Vertical joints: non-sagging type.
	.2 Horizontal joints: self-levelling type.


	2.3 ACCESSORIES
	.1 Primers: to manufacturer's recommendation for specific material, substrate, and end use.
	.2 Water (if applicable): potable, clean and free from injurious amounts of deleterious substances.
	.3 Damming and backup materials, supports and anchoring devices: to manufacturer's recommendations, and in accordance with tested assembly being installed as acceptable to authorities having jurisdiction.


	Part 3 Execution
	3.1 PREPARATION
	.1 Examine sizes and conditions of voids to be filled to establish correct thicknesses and installation of materials. Ensure that substrates and surfaces are clean, dry and frost free.
	.2 Prepare surfaces in contact with fire stopping materials and smoke seals to manufacturer's instructions.
	.3 Maintain insulation around pipes and ducts penetrating fire separation.
	.4 Mask where necessary to avoid spillage and over coating onto adjoining surfaces; remove stains on adjacent surfaces.

	3.2 INSTALLATION
	.1 Install fire stopping and smoke seal material and components in accordance with ULC certification and manufacturer's instructions.
	.2 Seal holes or voids made by through penetrations, pokethrough termination devices, and unpenetrated openings or joints to ensure continuity and integrity of fire separation are maintained.
	.3 Provide temporary forming as required and remove forming only after materials have gained sufficient strength and after initial curing.
	.4 Tool or trowel exposed surfaces to a neat finish.
	.5 Remove excess compound promptly as work progresses and upon completion.

	3.3 INSPECTION
	.1 Notify Consultant when ready for inspection and prior to concealing or enclosing firestopping materials and service penetration assemblies.

	3.4 SCHEDULE
	.1 Firestops and smokeseals in architectural and structural assemblies:
	.1 Openings through firewall:
	.1 Type JF:
	.2 FT Rating: [4] hours.

	.2 Edge of floor slabs at exterior wall:
	.1 Type: PJ
	.2 F rating: to match floor assembly rating.
	.3 Maximum allowable firestop joint width: to suit joint condition.
	.4 Movement capability: [NTD: indicate compression and/or extension design conditions].

	.3 Opening at junction of floor and interior wall:
	.1 Type: JF.
	.2 F rating: to match floor assembly rating.
	.3 Maximum allowable firestop joint width: to suit joint condition.
	.4 Movement capability: [NTD: indicate compression and/or extension design conditions].

	.4 Static floor openings:
	.1 Type: JF.
	.2 F rating: to match floor assembly rating.
	.3 Maximum allowable firestop joint width: to suit joint condition.

	.5 Top of fireresistance rated masonry and gypsum board partitions.
	.1 Type: HW
	.2 F rating: to match partition rating.
	.3 Maximum allowable firestop joint width: to suit joint condition.
	.4 Movement capability to suit expected deflection: 
	.1 Expected floor deflection: [__] mm.
	.2 Expected roof deflection: [__] mm.


	.6 Intersection of fireresistance rated masonry and gypsum board partitions.
	.1 Type: WW
	.2 F rating: to match partition rating.

	.7 Static partition wall openings
	.1 Type: JF
	.2 F rating: to match partition wall rating.
	.3 Maximum allowable firestop joint width: to suit joint condition.

	.8 Control and sway joints in fireresistance rated masonry and gypsum board partitions and walls.
	.1 Type: WW
	.2 F rating: to match partition rating.
	.3 Maximum allowable firestop joint width: to suit joint condition.
	.4 Movement capability: [NTD: indicate expected compression or extension design condition].


	.2 Refer to mechanical and electrical specifications for firestops and smoke seals at service penetrations.

	3.5 CLEAN UP
	.1 Remove excess materials and debris and clean adjacent surfaces immediately after application.
	.2 Remove temporary dams after initial set of fire stopping and smoke seal materials.



	079210 Joint Sealing
	Part 1 General
	1.1 SECTION INCLUDES
	.1 Materials, preparation and application of joint sealants.

	1.2 RELATED WORK
	.1 Other sections requiring provision of sealants.

	1.3 REFERENCES
	.1 American Society for Testing and Materials International, (ASTM)
	.1 ASTM C919-12, Standard Practice for Use of Sealants in Acoustical Applications.
	.2 ASTM C834-14 Standard Specification for Latex Sealants
	.3 ASTM C1193-l3 Standard Guide for Use of Joint Sealants.

	.2 Canadian General Standards Board (CGSB):
	.1 CAN/CGSB 19.21-M87 Sealing and Bedding Compound, Acoustical

	.3 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
	.1 Material Safety Data Sheets (MSDS).


	1.4 SUBMITTALS
	.1 Submit product data in accordance with submittal procedures of Section 00 10 00.
	.2 Manufacturer's product to describe.
	.1 Conformity of products to specified standards.
	.2 Primers.
	.3 Sealing compound, each type, including compatibility when different sealants are in contact with each other.

	.3 Submit samples in accordance with submittal procedures of Section 00 10 00.
	.4 Submit duplicate samples of each type of material and colour.
	.5 Cured samples of exposed sealants for each color where required to match adjacent material.

	1.5 DELIVERY, STORAGE, AND HANDLING
	.1 Deliver, handle, store and protect materials in accordance with Section 00 10 00.
	.2 Deliver and store materials in original wrappings and containers with manufacturer's seals and labels, intact. 
	.1 Labels shall indicate product life expiry date.

	.3 Protect from freezing, moisture, water and contact with ground or floor.

	1.6 PROJECT CONDITIONS
	.1 Environmental Limitations:
	.1 Do not proceed with installation of joint sealants under following conditions:
	.1 When ambient and substrate temperature conditions are outside limits permitted by joint sealant manufacturer or are below 4.4 degrees C.
	.2 When joint substrates are wet.


	.2 Joint-Width Conditions:
	.1 Do not proceed with installation of joint sealants where joint widths are less than those allowed by joint sealant manufacturer for applications indicated.

	.3 Joint-Substrate Conditions:
	.1 Do not proceed with installation of joint sealants until contaminants capable of interfering with adhesion are removed from joint substrates.


	1.7 ENVIRONMENTAL REQUIREMENTS
	.1 Comply with requirements of Workplace Hazardous Materials Information System (WHMIS) regarding use, handling, storage, and disposal of hazardous materials; and regarding labelling and provision of Material Safety Data Sheets (MSDS) acceptable to Labour Canada.
	.2 Conform to manufacturer's recommended temperatures, relative humidity, and substrate moisture content for application and curing of sealants including special conditions governing use.
	.3 Owner’s representative will arrange for ventilation system to be operated on maximum outdoor air and exhaust during installation of caulking and sealants.

	1.8 QUALITY ASSURANCE
	.1 Installation of sealants shall be performed by a individuals having minimum 5 years experience in the installation of the specified sealant materials on projects similar in scale and complexity to the Work.


	Part 2 Products
	2.1 SEALANT MATERIALS
	.1 Do not use sealant materials that emit strong odours, contain toxic chemicals or are not certified as mould resistant in air handling units.
	.2 When low toxicity caulks are not possible, confine usage to areas which off-gas to exterior, are contained behind air barriers, or are applied several months before occupancy to maximize off-gas time.
	.3 Where sealants are qualified with primers use only these primers.

	2.2 NON-ELASTOMERIC SEALANTS
	.1 Acrylic latex joint sealant: to CAN/CGSB-19.17 one part, non-sag, mildew resistant, paintable material:
	.1 General Electric Co. Acrylasil AL1300;
	.2 Tremco Siliconized Acrylic Latex.

	.2 Silicone sanitary sealant: to CAN/CGSB-19.22, one part, non-sag, mildew resistant, paintable material:
	.1 General Electric Co. Silicone Sanitary 1700 Sealant;
	.2 Dow Corning Corp. 786 Mildew Resistant Silicone Sealant;
	.3 Tremco-Rhone-Poulenc Rhodorsil 6B Silicone Sealant.

	.3 Acoustical sealant: To CGSB 19.21/M87.

	2.3 BACK-UP MATERIALS
	.1 Use backup materials compatible with sealant materials and suitable for application.
	.2 Polyethylene, Urethane, Neoprene or Vinyl Foam
	.1 Extruded closed cell foam backer rod.
	.2 Size: oversize 30 to 50%.

	.3 Neoprene or Butyl Rubber
	.1 Round solid rod, Shore A hardness 70.

	.4 High Density Foam
	.1 Extruded polyvinyl chloride (PVC), extruded polyethylene, closed cell, Shore hardness 20, tensile strength 140 to 200 kPa.
	.2 Extruded polyolefin foam rod, 32 kg/m3 density.
	.3 Neoprene foam backer.
	.4 Oversize backer as recommended by manufacturer

	.5 Bond Breaker Tape
	.1 Polyethylene bond breaker tape which will not bond to sealant.


	2.4 JOINT CLEANER
	.1 Non-corrosive and non-staining type, compatible with joint forming materials and sealant recommended by sealant manufacturer.
	.2 Primer: as recommended by manufacturer for each substrate.
	.3 Preformed Compressible and Non-Compressible back-up materials.
	.1 Polyethylene, Urethane, Neoprene or Vinyl Foam.
	.1 Extruded open cell foam backer rod.
	.2 Size: oversize 30 to 50 %.

	.2 Neoprene or Butyl Rubber.
	.1 Round solid rod, Shore A hardness 70.

	.3 Bond Breaker Tape.
	.1 Polyethylene bond breaker tape which will not bond to sealant.



	2.5 JOINT CLEANER
	.1 Noncorrosive and nonstaining type, compatible with joint forming materials and sealant recommended by sealant manufacturer.
	.2 Primer: as recommended by manufacturer.


	Part 3 Execution
	3.1 PROTECTION
	.1 Protect installed Work of other trades from staining or contamination.

	3.2 SURFACE PREPARATION
	.1 Examine joint sizes and conditions to establish correct depth to width relationship for installation of backup materials and sealants.
	.2 Clean bonding joint surfaces of harmful matter substances including dust, rust, oil grease, and other matter which may impair Work.
	.3 Do not apply sealants to joint surfaces treated with sealer, curing compound, water repellent, or other coatings unless tests have been performed to ensure compatibility of materials. Remove coatings as required.
	.4 Ensure joint surfaces are dry and frost free.
	.5 Prepare surfaces in accordance with manufacturer's directions.

	3.3 PRIMING
	.1 Where necessary to prevent staining, mask adjacent surfaces prior to priming and caulking.
	.2 Prime sides of joints in accordance with sealant manufacturer's instructions immediately prior to caulking.

	3.4 BACKUP MATERIAL
	.1 Apply bond breaker tape where required to manufacturer's instructions.
	.2 Select joint filler to be compatible with sealant and installation conditions.
	.3 Install joint filler to achieve correct joint depth and shape, with approximately 30% compression.

	3.5 MIXING
	.1 Mix materials in strict accordance with sealant manufacturer's instructions.

	3.6 APPLICATION
	.1 Sealant.
	.1 Apply sealant in accordance with manufacturer's written instructions.
	.2 Mask edges of joint where irregular surface or sensitive joint border exists to provide neat joint.
	.3 Apply sealant in continuous beads.
	.4 Apply sealant using gun with proper size nozzle.
	.5 Use sufficient pressure to fill voids and joints solid.
	.6 Form surface of sealant with full bead, smooth, free from ridges, wrinkles, sags, air pockets, embedded impurities.
	.7 Tool exposed surfaces before skinning begins to give slightly concave shape.
	.8 Remove excess compound promptly as work progresses and upon completion.

	.2 Curing.
	.1 Cure sealants in accordance with sealant manufacturer's instructions.
	.2 Do not cover up sealants until proper curing has taken place.

	.3 Cleanup.
	.1 Clean adjacent surfaces immediately and leave Work neat and clean.
	.2 Remove excess and droppings, using recommended cleaners as work progresses.
	.3 Remove masking tape after initial set of sealant.


	3.7 SCHEDULE – INTERIOR SEALANTS
	.1 Non-elastomeric sealant:
	.1 Perimeter of built-in architectural woodwork.
	.2 Junction of plastic laminate kick plate, casework gables and flooring.
	.3 Between pressed steel interior door and screen frames and adjacent finish, including bottom of frames at flooring.
	.4 Interior perimeter of exterior openings.
	.5 At flush mounted corner guards.

	.2 Sanitary sealant:
	.1 Junction between countertops containing plumbing fixtures and wall.
	                             END OF SECTION




	081113 Hollow Steel Doors & Frames
	Part 1 General
	1.1 RELATED SECTIONS
	.1 Section 07 92 10 Joint Sealing: Caulking of joints between frames and other building components.
	.2 Section 08 14 16 Flush Wood Doors: Wood doors for installation in hollow steel frames.
	.3 Section 08 71 10 Door Hardware - General: Supply of finish hardware, including sound-stripping and mounting heights.
	.4 Section 09 22 16 Non-Structural Metal Framing: Building frames into steel stud walls
	.5 Section 09 91 00 Painting: Paint systems for interior hollow metal doors and frames.
	.6 Division 26 Electrical: Rough-in, wiring, conduit and connection for door operators, walls switches, power supplies and security hardware.

	1.2 REFERENCES
	.1 American Society for Testing and Materials (ASTM International)
	.1 ASTM A924M-14 Standard Specification for General Requirements for Steel Sheet, Metallic Coated by the Hot-Dip Process.
	.2 ASTM A653/A653M-13 Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.
	.3 ASTM B29-03(2009) Standard Specification for Refined Lead.
	.4 ASTM B749-03(2009) Standard Specification for Lead and Lead Alloy Strip, Sheet and Plate Products.

	.2 Canadian Standards Association (CSA International)
	.1 G40.20-13/G40.21-13 General Requirements for Rolled or Welded Structural Quality Steel / Structural Quality Steel.
	.2 CSA W5913 Welded Steel Construction (Metal Arc Welding) (Metric Version).

	.3 Canadian Steel Door Manufacturers' Association, (CSDMA).
	.1 CSDMA Specifications for Commercial Steel Doors and Frames 2009.
	.2 CSDMA Fire Labelling Guide 2009
	.3 CSDMA Guide Specification for Installation and Storage of Hollow Metal Doors and Frames

	.4 National Fire Protection Association (NFPA)
	.1 NFPA 80-2013, Standard for Fire Doors and Other Opening Protectives

	.5 Underwriters' Laboratories of Canada (ULC)
	.1 CAN4S104M80(R1985), Fire Tests of Door Assemblies.
	.2 CAN4S105M85(R1992), Fire Door Frames Meeting the Performance Required by CAN4S104.

	.6 CAN/ULC-S702-09, Thermal Insulation, Mineral Fibre, for Buildings.

	1.3 DEFINITIONS
	.1 Opening sizes shall be defined as follows:
	.1 Width: Widths of openings shall be measured from inside to inside of frame jamb rabbets.  (Referred to as "frame rabbet width" or "nominal door width")
	.2 Height: Heights of openings shall be measured from the finished floor (exclusive of floor coverings) to the head rabbet of the frame.  (Referred to as "frame rabbet height" or "nominal door height")
	.3 Door Sizes: Doors shall be sized so as to fit the above openings and allow a 3 mm (0.125") nominal clearance at jambs and head of frame.  A clearance of 19 mm (0.75") maximum shall be allowed between the bottom of the door and the finished floor (exclusive of floor coverings).
	.4 Tolerances: Doors and frame product shall be manufactured and installed in accordance with the CSDMA's, "Recommended Dimensional Standards for Commercial Steel Doors and Frames".


	1.4 SHOP DRAWINGS
	.1 Submit shop drawings in accordance with submittal procedures of Section 00 10 00.
	.2 Indicate each type of door, frame, including CSDMA classification, steel type, fire rating, construction type, finishes and core.
	.3 Indicate material thicknesses, mortises, reinforcements, location of exposed fasteners, openings (glazed, paneled or louvred), arrangement of hardware.
	.4 Indicate each type frame material, CSDMA duty grade classification, core thickness, reinforcements, glazing stops, location of anchors and exposed fastenings and reinforcing firerating finishes.
	.5 Include schedule identifying each unit, with door marks and numbers relating to numbering on drawings and door schedule.
	.6 Submit test and engineering data and installation instructions for radiation shielding doors:

	1.5 SAMPLES
	.1 Submit samples in accordance with submittal procedures of Section 00 10 00.
	.2 Submit one 300 x 300 mm top butt corner sample of each type door.
	.3 Submit one 300 x 300 mm corner sample of each type of frame.
	.1 Show butt cutout, glazing stops, 300 mm long removable mullion connection snap-on trim with clips.


	1.6 FIRE PROTECTION REQUIREMENTS
	.1 Steel fire rated doors and frames: labelled and listed by an organization accredited by Standards Council of Canada in conformance with CAN4-S104M for ratings specified or indicated.
	.2 Provide fire labelled frame products for those openings requiring fire protection ratings, as scheduled. Test products in strict conformance with CAN4S104 and list by nationally recognized agency having factory inspection service and construct as detailed in FollowUp Service Procedures/Factory Inspection Manuals issued by listing agency to individual manufacturers.

	1.7 DELIVERY, STORAGE AND HANDLING
	.1 Handle and store doors in accordance with CSDMA Guide Specification.
	.2 Inspect materials upon receipt and report all discrepancies, deficiencies and damages in writing to the supplier.
	.3 Note all damages incurred during shipping on carrier’s Bill of Lading.
	.4 Store frame materials on planks, protected from weather and damage.
	.5 Remove doors from wrappings or coverings upon delivery and store in vertical position, spaced with blocking to permit air circulation between doors.

	1.8 WARRANTY
	.1 Provide warranty on materials and workmanship in accordance with the General Conditions of the Contract.
	.1 Materials warranty form shall be Canadian Steel Door and Frame Manufacturer’s Standard Warranty for Steel Doors and Frames.



	Part 2 Products
	2.1 MATERIALS
	.1 Steel sheet: Commercial grade steel to ASTM A653 CS, Type B, and ASTM A924, hot-dip galvanized, wipe coated, known commercially as “Colourbond”, Satincoat”, or “Galvaneal”.
	.1 Provide steel sheet thickness for component parts as specified or, in the absence of specification, in accordance with table 1 of CSDFMA specifications for heavy duty doors and medium duty frames.
	.2 Coating weight for interior doors and frames: ZF75.

	.2 Reinforcement channel: to CSA G40.20/G40.21, Type 44W, coating designation to match door.

	2.2 DOOR CORE MATERIALS
	.1 Fiberglass: Loose batt type, density 24 kg/m3 minimum, conforming to CAN/ULC-S702.

	2.3 ADHESIVES
	.1 Steel components: heat resistant, spray grade, epoxy resin based, low viscosity, contact cement.
	.2 Lock-seam doors: fire resistant, resin reinforced polychloroprene, high viscosity, sealant/adhesive.

	2.4 PRIMER
	.1 Touchup prime CAN/CGSB-1.181.

	2.5 PAINT
	.1 Touch up damaged galvanizing with rust-inhibitive primer.
	.2 Field paint steel doors and frames in accordance with Section 09 91 00 Painting.
	.1 Protect sound strips from paint. 
	.2 Provide final finish free of scratches or other blemishes.


	2.6 ACCESSORIES
	.1 Door silencers: single stud rubber/neoprene type.
	.2 Metallic paste filler: to manufacturer's standard.
	.3 Fire labels: metal riveted.
	.4 Sealant: in accordance with Section 07 92 10.
	.5 Glazing: in accordance with Section 08 80 50.

	2.7 FRAME FABRICATION GENERAL
	.1 Fabricate frames in accordance with CSDMA specifications for heavy duty grade.
	.2 Provide all frames assembled and welded construction. Slip-on frames only allowed at existing openings to receive new frames.
	.3 Fabricate frames to profiles and maximum face sizes as indicated.
	.4 Interior frames: welded for new partitions, slipon type construction for existing partitions.
	.1 Medium duty: 1.6 mm thickness.

	.5 Blank, reinforce, drill and tap frames for mortised, templated hardware, and electronic hardware using templates provided by finish hardware supplier. Reinforce frames for surface mounted hardware.
	.6 Protect mortised cutouts with steel guard boxes.
	.7 Prepare frame for door silencers, 3 for single door, 2 at head for double door.
	.8 Manufacturer's nameplates on frames and screens are not permitted.
	.9 Conceal fastenings except where exposed fastenings are indicated.
	.10 Provide factory-applied touch up primer at areas where zinc coating has been removed during fabrication.

	2.8 FRAME ANCHORAGE
	.1 Provide appropriate anchorage to floor and wall construction.
	.2 Locate each wall anchor immediately above or below each hinge reinforcement on hinge jamb and directly opposite on strike jamb.
	.3 Provide 2 anchors for rebate opening heights up to 1520 mm and 1 additional anchor for each additional 760 mm of height or fraction thereof.
	.4 Locate anchors for frames in existing openings not more than 150 mm from top and bottom of each jambs and intermediate at 660 mm o.c. maximum.

	2.9 FRAMES: WELDED TYPE
	.1 Welding in accordance with CSA W59.
	.2 Accurately mitre or mechanically joint frame product and securely weld on inside of profile.
	.3 Cope accurately and securely weld butt joints of mullions, transom bars, centre rails and sills.
	.4 Grind welded joints and corners to a flat plane, fill with metallic paste and sand to uniform smooth finish.
	.5 Securely attach floor anchors to inside of each jamb profile.
	.6 Weld in 2 temporary jamb spreaders per frame to maintain proper alignment during shipment.

	2.10 FRAMES: SLIP-ON TYPE
	.1 Ship slip-on type frames unassembled.
	.2 Provide frames with mechanical joints which interlock securely and provide functionally satisfactory performance when installed in accordance with CSDMA Recommended Installation Guide for Steel Doors and Frames and manufacturers' instructions.
	.3 Provide slipon frames with manufacturers' proprietary design of wall anchorage comprising single, adjustable tension type per jamb and provision for secure attachment of each jamb base to partition.

	2.11 DOOR FABRICATION TYPES
	.1 Doors: swing type, flush, 45 mm thick, with provision for glass and/or louvre openings as indicated.
	.2 Interior door construction shall be laminated insulated core construction.
	.3 Provide all interior hollow steel doors as medium-duty doors fabricated in accordance with CSDFMA Recommended Selection and Usage Guide except as follows:
	.1 Provide heavy-duty doors in accordance with CSDFMA recommendations at the following locations:
	.1 Existing mechanical room (Door 210).
	.2 New shaft opening (Door 221).
	.3 Existing IT closet (Door 220).


	.4 Fabricate doors with longitudinal edges locked seamed only, locked seamed and adhesive assisted, tack- or continuously-welded in accordance with CSDFMA recommendations, except as follows. 
	.1 Seams: visible except seamless as follows:


	2.12 DOOR FABRICATION DETAILS
	.1 Doors shall be mortised, blanked, reinforced, drilled and tapped at the factory for templated hardware only, in accordance with the approved hardware schedule and templates provided by the hardware supplier.
	.2 Factory prepare holes 12.7 mm diameter and larger shall be factory prepared, except mounting and through-bolt holes to be drilled on site at time of hardware installation.  Factory prepare holes less than 12.7 mm diameter only when required for the function of the device (for knob, lever, cylinder, thumb or turn pieces) or when these holes over-lap function holes.
	.3 Reinforce doors only where required for surface mounted hardware, anchor hinges, thrust pivots, pivot reinforced hinges, or non-templated hardware.  Drilling and tapping is by others, on site, at time of installation.
	.4 Provide inverted, recessed, welded steel channels at top and bottom of doors. 
	.5 Provide factory-applied touch-up primer at areas where zinc coating has been removed during fabrication.
	.6 Provide fire labelled doors for those openings requiring fire protection ratings, as scheduled. Test such products in strict conformance with CAN4S104 and 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.
	.7 Manufacturer's nameplates on doors are not permitted.
	.8 For fire-rated doors, provide even margins between doors and jambs and doors and finished floor and thresholds as follows.
	.1 Hinge side: 1.0 mm.
	.2 Latchside and head: 1.5 mm.
	.3 Finished floor, top of carpet: 13 mm.


	2.13 DOORS: LAMINATED CORE CONSTRUCTION
	.1 Form each face sheet for interior doors from sheet steel of thickness specified with vertical steel stiffeners laminated under pressure to face sheets.
	.1 Vertical steel stiffeners shall be securely laminated to each face sheet at 150 mm on center maximum.
	.2 Bonded core: urethane or isocyanurate board insulation to CGSB 51-GP-21M-78. 



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

	3.2 FRAME INSTALLATION
	.1 Set frames plumb, square, level and at correct elevation.
	.2 Secure anchorages and connections to adjacent construction.
	.3 Brace frames rigidly in position while buildingin. Install temporary horizontal wood spreader at third points of door opening to maintain frame width. Provide vertical support at centre of head for openings over 1200 mm wide. Remove temporary spreaders after frames are builtin.
	.4 Make allowances for deflection of structure to ensure structural loads are not transmitted to frames.
	.5 Caulk perimeter of frames between frame and adjacent material.

	3.3 DOOR INSTALLATION
	.1 Install doors and hardware in accordance with hardware templates and manufacturer's instructions and Section 08 71 10 Door Hardware.
	.2 Adjust operable parts for correct function.

	3.4 FINISH REPAIRS
	.1 Touch up with primer finishes damaged during installation.
	.2 Fill exposed frame anchors and surfaces with imperfections with metallic paste filler and sand to a uniform smooth finish.

	3.5 GLAZING
	.1 Install glazing for doors and frames in accordance with Section 08 80 50 Glazing.



	081416 Flush Wood Doors
	General
	1.1 RELATED SECTIONS
	.1 Section 08 11 13 Hollow Steel Doors and Frames: Metal frames to receive wood doors.
	.2 Section 08 71 10 Door Hardware: Hardware for wood doors and frames.
	.3 Section 08 80 50 Glazing : Glass & glazing for wood doors.
	.4 Section 09 91 00 Painting: Paint finish for wood doors.

	1.2 REFERENCES
	American National Standards Institute:
	.1 ANSI/HPVA HP-1-2009 Standard for Hardwood and Decorative Plywood, 
	.2 ANSI/WDMA I.S.1A-13 Interior Architectural Wood Flush Doors

	.2 Architectural Woodwork Manufacturers Association of Canada (AWMAC).
	.1 Architectural Woodwork Standards 2009 (First Edition).

	.3 Canadian General Standards Board (CGSB).
	.1 CAN/CGSB71.19M88, Adhesive, Contact, Sprayable.
	.2 CAN/CGSB71.20M88, Adhesive, Contact, Brushable.

	.4 National Fire Protection Association (NFPA).
	.1 NFPA 802013 Standard for Fire Doors and Other Opening Protectives.
	.2 NFPA 2522012 Standard Method of Fire Tests of Door Assemblies.

	.5 Underwriters' Laboratories of Canada (ULC).
	.1 CAN4-S104M-2010, Fire Tests of Door Assemblies.
	.2 CAN4-S105M-09, Standard Specification for Fire Door Frames Meeting the Performance Required by CAN4-S104.

	.6 Window & Door Manufacturers Association.
	.1 How to Store, Handle, Finish, Install and Maintain Wood Doors


	1.3 SUBMITTALS
	.1 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and data sheet in accordance with submittal procedures of Section 00 10 00.
	.2 Submit two copies of WHMIS MSDS  Material Safety Data Sheets in accordance with submittal procedures of Section 00 10 00. Indicate VOC's for door materials and adhesives.

	.2 Shop Drawings:
	.1 Submit shop drawings in accordance with submittal procedures of Section 00 10 00.
	.2 Cross reference door types to door schedule, indicating door and frame number as applicable.
	.3 Indicate door types and cutouts for lights, sizes, core construction, transom panel construction and cutouts.

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


	1.4 SAMPLES
	.1 Submit samples in accordance with submittal procedures of Section 00 10 00.
	.2 Submit one 300 x 300 mm corner sample of each type of wood door. 
	.1 Sample shall represent the upper hinge side corner of the door, showing hardware reinforcement, if applicable.

	.3 Show door construction, core, glazing detail and faces.

	1.5 QUALITY ASSURANCE
	.1 Regulatory Requirements:
	.1 Wood fire rated doors: labelled and listed by an organization accredited by Standards Council of Canada.

	.2 Test Reports: certified test reports showing compliance with specified performance characteristics and physical properties.
	.3 Certificates: product certificates signed by manufacturer certifying materials comply with specified performance characteristics and criteria and physical requirements.
	.4 Pre-installation Meetings: conduct pre-installation meeting to verify project requirements, manufacturer's installation instructions and manufacturer's warranty requirements. Comply with Section

	1.6 DELIVERY, STORAGE, AND HANDLING
	.1 Deliver, handle protect and store plastic faced wood doors in accordance with door manufacturer’s instructions, WDMA guidelines and as follows.
	.2 Storage and Protection:
	.1 Protect doors from dampness. Arrange for delivery after work causing abnormal humidity has been completed.
	.2 Store doors in well ventilated room, off floor, in accordance with manufacturer's recommendations.
	.3 Protect doors from scratches, handling marks and other damage. 
	.4 Store doors away from direct sunlight. 

	.3 Remove damaged doors, scratched doors, doors with blemishes from the place of the Work and replace with new doors.

	1.7 EXTENDED WARRANTY
	.1 Provide a written warranty executed in favour of the National Research Council of Canada in accordance with the General Conditions of the Contract, but for a warranty period of three (3) years.
	.2 The warranty shall cover the work of this Section and, in particular:
	.1 labour and materials for removal, repair, refinishing and reinstatement of products provided as part of the Work of this Section, and adjacent parts damaged as a result of such warranty work.
	.2 warping in excess of 6 mm in any door larger than 1065 mm by 2 130 and 3.2 mm in any direction in smaller doors, any degree of delamination of face or edge laminate, and telegraphing of core construction through the face laminate.



	Part 2 Products
	WOOD FLUSH DOORS
	.1 Solid core: to ANSI/WDMA I.S.1A and AWI Quality Standards grade.
	.1 Construction: seven ply.
	.2 Solid particleboard core: 70 mm wide solid wood stiles and rails, bonded to 28 lb per cubic foot particleboard core, sanded after assembly.
	.3 Provide solid wood lock blocks and wood blocking for hardware as necessary or as indicated.
	.4 Cross-banding: Three-ply hardwood plywood or edge-glued wood or high performance composite, minimum 0.0625 inch thick.
	.5 Face Panels for Opaque Finish: Sound close grain hardwood, MDO, MDF or Hardboard at manufacturer’s option.
	.6 Adhesive: Type II (water resistant) for interior doors. Contact cement type adhesives are not acceptable.
	.7 Edge detail: Vertical edge strips to match face veneer, minimum 12 mm thick.
	.1 AWI Edge Type F Solid Wood.



	2.2 FABRICATION
	.1 Fabricate flush wood doors to AWI Quality Standards Premium Grade requirements and to ANSI/WDMA IS-1A requirements for Heavy Duty Performance Level.
	.2 Coordinate door fabrication with door frames and door hardware to ensure door reinforcement and edge profiles are coordinated with hardware.
	.3 Prepare doors to receive hardware using templates provided by hardware supplier.
	.4 Bevel vertical edges of single acting doors 3 mm in 50 mm on lock side and 1.5 mm in 50 mm on hinge side.
	.5 Radius vertical edges of double acting doors to 60 mm radius.
	Factory seal top and bottom of doors and edges of openings.
	.7 Size doors for specified clearances.

	2.3 FINISHING – GENERAL
	.1 Apply specified finish to all surfaces, including faces, top and bottom edges, and hardware preparation areas at hinges and lock edges to be finished.
	.2 Apply equal number of coats of the same material to each side.
	.3 Finish pairs of doors and openings with sidelights and transoms together to ensure maximum uniformity of colour.

	2.4 PAINT FINISH
	.1 Provide paint finish in accordance with Section 09 91 00.
	.2 Sand and clean all surfaces prior to commencing finishing operations.
	.3 Sand and clean surfaces as necessary between coatings.
	.4 Finish quality is to meet the following requirements when viewed in the normal light in which the casework is to be used:
	.1 Orange peel:  none visible from 900 mm.
	.2 Filled nail holes:  none visible from 900 mm.
	.3 No runs, sags, blistering.
	.4 No glue spots.
	.5 No checking, crazing or cracking.
	.6 No finish sanding scratches.



	Part 3 Execution
	3.1 EXAMINATION
	.1 Examine installed door frames prior to hanging door:
	.1 Verify that frames comply with specified requirements for type, size, location and swing characteristics, and have been installed with plumb jambs and level heads.
	.2 Inspect doors and reject doors with defects.

	.2 Do not proceed with installation until unsatisfactory conditions have been corrected.
	.3 Do not machine or modify doors on site. Return doors to factory for adjustment and refinishing as necessary.

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

	3.3 INSTALLATION
	.1 Unwrap and protect doors in accordance with CAN/CSAO132.2 Series, Appendix A.
	.2 Install doors and hardware in accordance with manufacturer's printed instructions ANSI/WDMA IS-1A, and referenced AWI standard.
	.3 Adjust hardware for correct function.
	.4 Install glazing in accordance with Section 08 80 50 – Glazing, complete with stops as specified.
	.5 Secure transom and side panels by means of stops.

	3.4 ADJUSTMENT
	.1 Re-hang or replace doors that do not swing or operate freely, or that drift open or closed.
	.2 Refinish or replace doors damaged during installation.
	.3 Protect doors as recommended by door manufacturer to ensure that wood doors will be without damage or deterioration at the time of Substantial Completion.
	.4 Readjust doors and hardware just prior to completion of building to function freely and properly.
	.5 Maximum acceptable warp when measured diagonally across door after installation: 6 mm.

	3.5 TOUCH-UP
	.1 Touch up surfaces marred or scratched during delivery, storage, handling, installation or by subsequent construction operations. Where site fitting has resulted in exposure of unfinished wood, re-finish to match original finish.
	.2 Replace doors that in opinion of Consultant cannot be properly re-adjusted or re-finished to meet specifications.

	3.6 CLEANING
	.1 Perform cleaning as soon as possible after installation to remove construction and accumulated environmental dirt.
	.2 Remove traces of primer, caulking; clean doors and frames.
	.3 Clean glass and glazing materials with approved non-abrasive cleaner.
	.4 On completion of installation, remove surplus materials, rubbish, tools and equipment barriers.



	087110 Door Hardware
	Part 1 Ps General
	1.1 RELATED SECTIONS
	.1 Section 08 11 13 Hollow Steel Doors and Frames.
	.2 Section 08 14 16 Flush Wood Doors.
	.3 Division 26 Electrical: Electrical wiring for door operators, magnetic strikes, electric releases and electric locks.

	1.2 REFERENCES
	.1 Canadian Steel Door and Frame Manufacturers' Association (CSDFMA).
	.1 CSDFMA Canadian Metric Guide for Steel Doors and Frames (Modular Construction): standard hardware location dimensions.


	1.3 SUBMITTALS
	.1 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and data sheet in accordance with submittal procedures of Section 00 10 00.

	.2 Samples:
	.1 Submit samples in accordance with submittal procedures of Section 00 10 00.
	.2 Identify each sample by label indicating applicable specification paragraph number, brand name and number, finish and hardware package number.
	.3 After approval samples will be returned for incorporation in the Work.

	.3 Hardware List:
	.1 Submit contract hardware list in accordance with submittal procedures of Section 00 10 00.
	.2 Indicate specified hardware, including make, model, material, function, size, finish and other pertinent information.

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

	.5 Closeout Submittals
	.1 Provide operation and maintenance data for door closers, locksets, door holders electrified hardware and fire exit hardware for incorporation into manual specified for closeout submittals in Section 00 10 00.


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

	.2 Test Reports: certified test reports showing compliance with specified performance characteristics and physical properties.
	.3 Only tradesmen competent in the installation of finish hardware shall be used for this purpose. The installer shall adjust, clean, and make good all installations of Finish Hardware to the satisfaction of the Departmental Representative.

	1.5 DELIVERY, STORAGE, AND HANDLING
	.1 Packing, Shipping, Handling and Unloading:
	.1 Deliver, store, handle and protect materials in a manner to protect from all damage, deterioration or loss.
	.2 Package each item of hardware including fastenings, separately or in like groups of hardware, label each package as to item definition and location.

	.2 Storage and Protection:
	.1 Store finishing hardware in locked, clean and dry area.


	1.6 MAINTENANCE
	.1 Extra Materials:
	.1 Provide maintenance materials in accordance with closeout submittals of Section 00 10 00.
	.2 Supply two sets of wrenches for door closers, locksets and fire exit hardware.



	Part 2 Products
	2.1 HARDWARE ITEMS
	.1 Use one manufacturer's products only for similar items.
	.2 Provide only door hinges, closers, locksets and latchsets as specified.

	2.2 DOOR HARDWARE
	.1 Hinges:
	.1 Interior doors: Dorex 114.3mm  x 101.6mm x 179 454 NRP X C15.

	.2 Latching devices:
	.1 Lockset: "Sargent" 10G05LL x 26B.
	.2 Latchset: "Sargent" 10U65LL x 26B. 

	.3 Closers:
	.1 Interior doors "Norton” 1600BC-Reg x AL. Parallel arm.

	.4 Door holder: "Hager" Kick down Door Holder 270C. S1-sprayed aluminum finish.
	.5 Sound Stripping:
	.1 Head and Jamb Seal:
	.1 Extruded aluminum frame and hollow closed cell neoprene insert, clear anodized finish.
	.2 Acceptable product and manufacturer:
	.1 ‘KNC”, W-15, Heavy Duty, clear anodized aluminum & neoprene seal, or approved equal.


	.2 Automatic Door Bottom:
	.1 Extruded aluminum frame and closed cell neoprene sweep, clear anodized finish.
	.2 Acceptable product and manufacturer:
	.1 “KNC”, CT-52, Heavy Duty Surface mounted, clear anodized aluminum & neoprene seal or approved equal.



	.6 Astragal: 
	.1 Stainless steel, 5 mm thick astragal on inactive leaf of paired doors.
	.1 Acceptable product and manufacturer:
	.1 “KNC”, W-8S, or approved equal.



	.7 Door Holder: 
	.1 Kick down, aluminum finish:
	.1 Acceptable product and manufacturer:
	.1 "Hager" Kick down Door Holder 270C. S1-sprayed aluminum finish, or approved equal.



	.8 Door Stop:
	.1 Acceptable product and manufacturer:
	.1 “Hagar” 243F, Light duty dome stop – High, or approved equal.


	.9 Kick Plate:
	.1 200 X 865 x 2.0mm, 630 stainless, 
	.1 Acceptable product and manufacturer:
	.1 “Hagar”, Door Protection Plate 220S, or approved equal.



	.10 Flush Bolts:
	.1 Manual flush bolt, metal door, minimum 90 minute fire rating.
	.1 Acceptable product and manufacturer:
	.1 “Hagar”, 282D Flush Bolt, or approved equal



	.11 Exit Devices
	.1 Exit devices shall be the 80 Series push rail devices as manufactured by SARGENT Manufacturing, a division of Assa Abloy Inc, New Haven, Connecticut, or approved equal.
	.2  Exit devices shall be certified to meet of exceed the requirements of ANSI/BHMA A156.3 Grade 1
	.3 The exit devices shall be listed by Underwriters Laboratories and bear the UL label for life safety in full compliance with NFPA 80 and 101. Exit devices for fire labeled doors shall be UL listed as "Fire Exit Hardware".  
	.4 Provide standard hex key dogging on non fire-rated exit devices, with cylinder dogging (i.e SARGENT 16-option) as an option
	.5 Exit devices shall comply with UL10C and UBC 7-2 positive pressure requirements
	.6 Construction:
	.1 Chassis shall be heavy duty cast design with one piece drawn nonferrous removable covers matching the material of the push and mounting rails. 
	.2 Stamped steel chassis are not acceptable
	.3 Mounting rails shall be formed from a solid single piece of stainless steel, brass or bronze no less than 1.8mm (0.072”) thick. 
	.4 Push rails shall be constructed of 1.6mm (0.062”) thick material in the same manner as the mounting rail. Painted or anodized aluminum shall not be considered heavy duty and are not acceptable. 
	.5 Provide protective Lexan touchpad on the exit device push rail to prevent scratches and serve as a visible guide to the user. 
	.6 Metal end caps shall be formed from the same base metal as the push and mounting rails. 

	.7 Exit devices shall have a maximum of  75mm projection from the face of the door in the non-dogged. When in the dogged position, the device shall have no more than a 54mm projection from the door face
	.8 The design of the exit device shall eliminate the necessity of removing the device from the door for standard maintenance or keying changes.
	.9 The device chassis shall be mounted and operable without the need of the rails or the chassis cover
	.10 Trim shall be through-bolted
	.11 Devices shall be available with matching trim for both wide and narrow stile doors, including electrified functions when required. 
	.12  Exit device operating lever trim shall withstand 1000 inch pounds of torque without allowing access
	.13 Lever trim shall be available in architectural finishes and designs to match that of the locksets specified.
	.14 Electric hinge secure side of door, model: von duprin transfer hinge EP2. (refer to electrical).

	.15 Provide "HES" 4500 series electric strike, as well as any hidden wiring required to support misc. Security items. (refer to electrical)
	.1 .Provide sufficient number of concealed wires to accommodate electric function of specified hardware
	.2 Exit devices shall have a five year limited warranty

	.12 Above hardware is standard NRC requirements unless specified or listed on drawings to be otherwise. 

	2.3 FASTENINGS
	.1 Use only fasteners provided by manufacturer. Failure to comply may void warranties and applicable licensed labels.
	.2 Supply screws, bolts, expansion shields and other fastening devices required for satisfactory installation and operation of hardware.
	.3 Exposed fastening devices to match finish of hardware.
	.4 Where pull is scheduled on one side of door and push plate on other side, supply fastening devices, and install so pull can be secured through door from reverse side. Install push plate to cover fasteners.
	.5 Use fasteners compatible with material through which they pass.

	2.4 KEYING
	.1 Doors and cabinet locks to be keyed as directed by Departmental Representative. Prepare detailed keying schedule in conjunction with Departmental Representative and Consultant.
	.2 Provide keys in duplicate for every lock in this Contract.
	.3 Stamp keying code numbers on keys and cylinders.


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

	3.2 INSTALLATION
	.1 Install hardware to standard hardware location dimensions in accordance with Canadian Metric Guide for Steel Doors and Frames (Modular Construction) prepared by Canadian Steel Door and Frame Manufacturers' Association.
	.2 Where door stop contacts door pulls, mount stop to strike bottom of pull.
	.3 Use only manufacturer's supplied fasteners. Failure to comply may void manufacturer's warranties and applicable licensed labels.  Use of "quick" type fasteners, unless specifically supplied by manufacturer, is unacceptable.
	.4 Do not install surface mounted hardware, including sound-stripping and surface smoke seals until final coat of paint has been applied to door and frame and is completely dry.

	3.3 ADJUSTING
	.1 Adjust door hardware, operators, closures and controls for optimum, smooth operating condition, safety and for weather tight closure.
	.2 Lubricate hardware, operating equipment and other moving parts.
	.3 Adjust door hardware to provide tight fit at contact points with frames.

	3.4 CLEANING
	.1 Perform cleaning after installation to remove construction and accumulated environmental dirt.
	.2 Clean hardware with damp rag and approved non-abrasive cleaner, and polish hardware in accordance with manufacture's instructions.
	.3 Remove protective material from hardware items where present.
	.4 Upon completion of installation, remove surplus materials, rubbish, tools and equipment barriers.

	3.5 DEMONSTRATION
	.1 Maintenance Staff Briefing:
	.1 Brief maintenance staff regarding:
	.1 Proper care, cleaning, and general maintenance of projects complete hardware.
	.2 Description, use, handling, and storage of keys.
	.3 Use, application and storage of wrenches for door closers, locksets.


	.2 Demonstrate operation, operating components, adjustment features, and lubrication requirements.



	088050 Glazing Interior
	Part 1 General
	1.1 RELATED SECTIONS
	.1 Glass and glazing of:
	.1 Section 08 14 16 Flush Wood Doors.

	.2 Other glazing as indicated.

	1.2 REFERENCES
	.1 Canadian General Standards Board (CGSB).
	.1 CAN/CGSB12.1M90, Tempered or Laminated Safety Glass.
	.2 CAN/CGSB12.3M91, Flat, Clear Float Glass.

	.2 Flat Glass Manufacturers Association (FGMA).
	.1 FGMA Glazing Manual - 1997.


	1.3 SUBMITTALS
	.1 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and data sheet in accordance with submittal procedures of Section 00 10 00.
	.2 Submit two copies of WHMIS MSDS Material Safety Data Sheets in accordance with submittal procedures of Section 00 10 00. Indicate VOC's:
	.1 For glazing materials during application.


	.2 Shop Drawings:
	.1 Submit shop drawings in accordance with submittal procedures of Section 00 10 00.

	.3 Samples:
	.1 Submit samples in accordance with submittal procedures of Section 00 10 00.
	.2 Submit duplicate 300 mm square size samples of all glass materials and 300 mm long samples of glazing materials.

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


	1.4 SITE CONDITIONS
	.1 Environmental Requirements:
	.1 Install glazing when ambient temperature is 10 degrees C minimum. Maintain ventilated environment for 24 hours after application.
	.2 Maintain minimum ambient temperature before, during and 24 hours after installation of glazing compounds.



	Part 2 Products
	2.1 PRIMARY GLASS MATERIALS
	.1 Wired glass: to CAN/CGSB-12.11-M90, polished wire mesh style Georgian, 6mm thick.
	.2 Clear safety glass to CAN/CGSB-12.1, Type 1 tempered, Class A, thickness 6 mm.
	.3 Clear float glass, to CAN/CGSB-12.3, thickness 6 mm.

	2.2 HEAT TREATED GLASS
	.1 Fully tempered safety glass (Type FT):
	.1 Conforming to CAN/CGSB12.1, transparent], 6 mm thick.
	.1 Type 2tempered.
	.2 Class Bfloat.
	.3 Category II.



	2.3 ACCESSORIES - INTERIOR GLAZING
	.1 Glazing tape:
	.1 Preformed butyl compound 1015 Shore A durometer hardness to ASTM D2240; coiled on release paper; 3 mm thick x 13 mm wide, black colour.
	.2 Closed cell polyvinyl chloride foam, coiled on release paper over adhesive on two sides, maximum water absorption by volume 2%, designed for compression of 25%, size to suit application.

	.2 Setting blocks for single glazing: neoprene or EPDM, Shore "A" durometer hardness 80-90, maximum compression set in accordance with ASTM D2240, minimum 100 mm long x width of glazing rabbet minus 1.5 mm, thickness to suit glazing method, glass light weight and area.
	.3 Edge blocks: neoprene, Shore "A" durometer hardness 60-70, maximum compression set in accordance with ASTM D395-C864, 2 inches long x thickness and width to suit glass thickness and application.
	.4 Lateral spacer shims: Neoprene or EPDM, 5060 Shore A durometer hardness to ASTM D2240, 75 mm long x one half height of glazing stop x thickness to suit application. Self adhesive on one face.
	.5 Glazing clips: manufacturer's standard type.


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

	3.2 EXAMINATION
	.1 Verify that openings for glazing are correctly sized and within tolerance.
	.2 Verify that surfaces of glazing channels or recesses are clean, free of obstructions, and ready to receive glazing.

	3.3 PREPARATION
	.1 Clean contact surfaces with solvent and wipe dry.
	.2 Seal porous glazing channels or recesses with substrate compatible primer or sealer.
	.3 Prime surfaces scheduled to receive sealant.

	3.4 INSTALLATION: INTERIOR  DRY METHOD (TAPE AND TAPE)
	.1 Perform work in accordance with FGMA Glazing Manual  for glazing installation methods.
	.1 Use butyl tape for glazing steel doors and frames 
	.2 Use PVC or neoprene foam self-adhesive tape for wood doors and wood casework.

	.2 Cut glazing tape to length and set against permanent stops, projecting 1.6 mm above sight line.
	.3 Place setting blocks at 1/4 or 1/3 points to suit materials and application, with edge block maximum 150 mm from corners.
	.4 Rest glazing on setting blocks and push against tape for full contact at perimeter of light or unit.
	.5 Place glazing tape on free perimeter of glazing in same manner described.
	.6 Install removable stop without displacement of tape. Exert pressure on tape for full continuous contact.
	.7 Knife trim protruding tape.

	3.5 CLEANING
	.1 Perform cleaning after installation to remove construction and accumulated environmental dirt.
	.2 Remove traces of primer, caulking.
	.3 Remove glazing materials from finish surfaces.
	.4 Remove labels after work is complete.
	.5 Clean glass and mirrors using approved non-abrasive cleaner in accordance with manufacture's instructions.
	.6 Upon completion of installation, remove surplus materials, rubbish, tools and equipment barriers.

	3.6 PROTECTION OF FINISHED WORK
	.1 After installation, mark light with an "X" by using removable plastic tape or paste.



	088763 Decorative Film for Glass
	Part 1 General
	1.1 RELATED SECTIONS
	.1 Section 08 80 50 Glazing: Glass surface to receive film application.

	1.2 REFERENCES
	.1 American Society for Testing and Materials (ASTM)
	.1 ASTM E84-15a Standard Test Method for Surface Burning Characteristics of Building Materials 

	.2 International Window Film Association (IWFA)
	.1 IWFA Visual Quality Standard for Applied Window Film 1999.

	.3 National Fire Protection Association
	.1 NFPA 101-2015 Life Safety Code


	1.3 SUBMITTALS
	.1 Submittals in accordance with submittal procedures of Section 00 10 00.
	.2 Product Data: submit WHMIS MSDS - Material Data Sheets in accordance with submittal procedures of Section 00 10 00.
	.3 Submit shop drawings and product data  in accordance with submittal procedures of Section 00 10 00.
	.4 Submit samples in accordance with submittal procedures of Section 00 10 00.
	.1 Submit one 500 x 500 x mm sample of film installed on 6 mm thick clear plate glass.

	.5 Submit test reports in accordance with submittal procedures of Section 00 10 00.
	.1 Submit test reports from approved independent testing laboratory, certifying film's compliance with specified requirements.

	.6 Submit closeout submittals in accordance with closeout procedures of Section 00 10 00.
	.1 Provide operation and maintenance data for window film.
	.2 Follow manufacturers written instructions for care and maintenance of decorative film.
	.3 Use only cleaning solution recommended by manufacturer for regularly scheduled cleaning of decorative film.


	1.4 MOCK-UP
	.1 Construct mock-up in accordance with submittal procedures of Section 00 10 00.
	.2 Construct mock-up of one of each typical installation. Mock-up may be part of finished work.
	.3 Allow 24 h for inspection of mock-up by Consultant before proceeding with waterproofing work.

	1.5 QUALITY ASSURANCE
	.1 Film applicator: applied by applicator trained and approved by manufacturer for application of its products.
	.2 Applicators: minimum 5 years proven experience.

	1.6 DELIVERY, STORAGE AND HANDLING
	.1 Deliver materials in original sealed packaging with manufacturer’s labels legible and seals intact.
	.2 Store materials elevated from contact with the ground, and protected from moisture and direct sunlight. Store materials in accordance with manufacturers written instructions.
	.3 Provide and maintain dry, offground weatherproof storage.
	.4 Store rolls of film flat on cross supports. Do not stand rolls of film on end.
	.5 Remove from storage, in quantities required for same day use.

	1.7 ENVIRONMENTAL AND SAFETY REQUIREMENTS
	.1 Comply with requirements of Workplace hazardous Materials Information System (WHMIS) regarding use, handling, storage, and disposal of hazardous materials; and regarding labelling and provision of material safety data sheets acceptable to Labour Canada.
	.2 Conform to manufacturer’s recommended temperatures, relative humidity, and substrate moisture content for application and curing of sealants including special conditions governing use.
	.3 Do not apply film until all dust generating operations are completed and the area has been cleaned.

	1.8 WARRANTY
	.1 For Work of this Section, the 12 months warranty period prescribed in subsection GC 32.1 of General Conditions "C" is extended to 10 years.
	.2 Ensure warranty includes items as follows:
	.1 Maintaining adhesion properties without blistering, bubbling or delaminating from glass surface.
	.2 Maintaining appearance without discolouration.
	.3 Removing, replace and reapply defective materials.
	.4 In event of product failure under warranty terms, remove and reapply film without glass replacement at no cost to NRC.



	Part 2 Products
	2.1 PRODUCTS
	.1 Decorative Graphic Window Film: Polyester film, pressure sensitive with visible light transmittance and reflectance of 50% and 20% respectively when measured on 6 mm thick clear glass. Pattern: horizontal bars 60 mm long by 3 mm wide, spaced 1.5 mm vertically and 3 mm horizontally. Fire performance Type A as defined in NFPA 101 when tested to ASTM E84.
	.1 Acceptable product and manufacturer: Fasara Paracell as manufactured by the 3M Company.


	2.2 SHOP FABRICATION
	.1 Apply and attach film to glass in accordance with manufacturer's written instructions.
	.2 Use only water and film slip solution on glass to facilitate positioning of film.
	.3 Clean glass before beginning installation using neutral cleaning solution.
	.4 Ensure no deleterious material adheres to glass by scraping surface of glass using industrial razors.
	.5 Ensure dust, grease, and chemical residue are removed from surface of glass before installation of film.
	.6 Lay out film on glass to ensure film edges will captured behind window stops.
	.7 Cut film edges straight and square to within 3 mm of edge of panel..
	.8 Splicing:
	.1 Splice film only when glass is greater in width than film.
	.2 Splice film only after receipt of written approval from Consultant.
	.3 Use butt factory edges only.

	.9 Install decorative film to glass panels ensuring no blisters, bubbles, scratches, edge defects or distortions.
	.10 Ensure removal of excess water from between film and glass.
	.11 Examine film applied to glass under natural daylight and identify cracks, blisters, bubbles, discolouration, edge defects or other anomalies that may cause film to delaminate, or cause vision transparency or distortion problems.
	.12 Deliver glass panels complete with decorative film installed and labels intact and legible to site in accordance with manufacturer’s recommendations for handling, transportation and storage.


	Part 3 Execution
	3.1 INSTALLATION
	.1 Install glass panels with applied film in glazing frames as indicated and in accordance with manufacturer’s instructions and requirements of Section 08 80 50.
	.2 Installed glass and film shall have orientation of film level and properly aligned with surrounding frame.

	3.2 INSTALLER'S INSPECTION
	.1 Perform visual Inspection at time of installation in accordance with IWFA - Visual Quality Standard for Applied Window Film.
	.2 Return to work place after 30 days but no longer than 40 days for final cleaning and inspection of installed film.
	.3 Remove and replace glass panel or film that continues to show blisters, bubbles, tears, scratches, edge defects or vision distortion in film when viewed under natural daylight from 2.0 m after 30 day period.
	.1 Replace film that exhibits defects with newly installed film
	.2 Re-inspect as specified.


	3.3 FINAL CLEANING
	.1 Wash both sides of each glass panel and film using cleaning solution recommended by film manufacturer.



	092216 Non Structural Metal Framing
	Part 1 General
	1.1 RELATED SECTIONS
	.1 Section 09 29 00 Gypsum Board: Cladding for metal framed partitions.

	1.2 REFERENCES
	.1 American Society for Testing and Materials International, (ASTM).
	.1 ASTM A653M-09a Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.
	.2 ASTM A924M-09a General Requirements for Steel Sheet, Metallic-Coated by the Hot Dip Process
	.3 ASTM C64509, Specification for Nonstructural Steel Framing Members.
	.4 ASTM C75409a, Specification for Installation of Steel Framing Members to Receive ScrewAttached Gypsum Panel Products.
	.5 ASTM C919-08 Standard Practice for Use of Sealants in Acoustical Applications.


	1.3 SUBMITTALS
	.1 Provide submittals in accordance with requirements of Section 00 10 00.
	.2 Provide product information for each type of product indicated in this specification.

	1.4 REQUIREMENTS OF REGULATORY AGENCIES
	.1 Wherever a fire resistance classification is shown involving products specified in this section, provide assemblies that have been tested by an accredited testing agency in accordance with ULC S101and that have achieved the required rating.
	.2 Submit the assembly listing for each required assembly, as issued by the testing agency, specifying the materials, accessories and application procedures required for the tested assembly, in accordance with the submittal requirements of Division 1.
	.3 Assembly listings indicated in the Contract Documents indicate the minimum level of acceptance with respect to fire-resistance requirements only.

	1.5 DELIVERY STORAGE AND HANDLING
	.1 Do not store materials outside, or on site for more than 72 hours, or remove from wrappings until ready for use.
	.2 Protect materials from moisture.
	.3 Pack, ship and handle materials to prevent stress and damage.


	Part 2 Products
	2.1 MATERIALS
	.1 Nonload bearing channel stud framing: to ASTM C645, stud size as indicated, roll formed from hot dipped galvanized steel sheet, for screw attachment of gypsum board. Knockout service holes at 460 mm centres. Provide studs in maximum practical length and in thickness to suit wall finish as follows:
	.1 Standard board: 0.46 mm base steel thickness.

	.2 Provide framing with corrosion protection to ASTM A653M as follows:
	.1 All interior areas: Z180

	.3 Floor and ceiling tracks: to ASTM C645, in widths to suit stud sizes, 32 mm flange height except where specified otherwise, in thickness and corrosion protection to match studs.
	.1 Provide standard steel ceiling track for partitions terminating at suspended or framed ceiling.
	.2 Provide 50 mm ceiling track for partitions terminating at underside of structure.
	.3 Slotted-hole top track runners are not acceptable.
	.4 Where studs are specified to be secured to top track, provide cushion type clip joints. Assembly must allow 20 mm deflection in structure above partition without damage or deformation to assembly.
	.5 Curved top and bottom tracks: proprietary segmented flexible track system, in thickness, width, and galvanizing to match framing.

	.4 Metal channel stiffener: 19 mm x 38 mm size, 1.4 mm thick cold rolled steel, with corrosion protection to match studs. Include steel angle clips for attachment to framing.
	.5 Acoustical sealant: single component, non-skinning, non-hardening synthetic rubber sealant.
	.6 Furring:
	.1 Drywall furring channel: Cold-formed galvanized steel hat-shaped channels, 22 mm x 70 mm.
	.1 Thickness: 0.46 mm where continuously supported, 0.89 mm where applied across wall framing or ceiling furring.

	.2 Resilient furring channel: Roll formed galvanized steel channels, 0.46 mm thick.
	.3 Furring brackets: serrated arm type, adjustable, fabricated from galvanized steel sheet, 0.85 mm thick, designed for screw attachment to steel studs and steel rigid furring channels.
	.4 Tie wire: 1.2 mm galvanized soft annealed steel wire.

	.7 Sheet metal backing for lightweight, wall-hung and ceiling-hung items such as handrails, wall guards, cabinets, washroom accessories, cubicle and IV track:  1.22mm thick steel sheet, galvanized to match studs.
	.8 Fasteners for metal framing: No. 8 x 14 mm wafer head framing screw, corrosion resistant.
	.9 Partition attachment clips: Provide partition attachment clips recommended by ceiling suspension manufacturer in accordance with Section 09 51 00.

	2.2 FIRE-RATED ASSEMBLIES
	.1 For fire-rated assemblies, provide framing and furring materials, including accessories and fasteners in accordance with the requirements of the rated system and accepted submittals.


	Part 3 Execution
	3.1 ERECTION
	.1 Install metal stud framing and components in accordance with ASTM C754, unless otherwise shown or specified.
	.2 Erect metal studding to tolerance of 1:1000.
	.3 Extend partitions to underside of structure ceiling height except where noted or indicated otherwise on drawings.
	.4 If sprayed on fireproofing has been installed, remove only as much as necessary to complete installation. Protect fireproofing that remains from damage.
	.5 Align partition tracks at floor and ceiling and secure at maximum 600 mm on centre maximum.
	.6 Secure studs to top and bottom runners at door and borrowed light frames, intersections and corners, both sides of expansion and control joints.
	.7 Provide full-length studs between runner tracks wherever possible. If necessary, splice studs in accordance with ASTM C754.
	.8 Place studs vertically at spacing indicated and not more than 50 mm from abutting partitions, and at each side of openings and corners. Position studs in tracks at floor and ceiling. Cross brace steel studs as required to provide rigid installation to manufacturer's instructions.
	.9 Install steel studs so flanges point in the same direction and leading edge or end of each gypsum board panel can be attached to open (unsupported) edges of stud flange first.
	.10 Co-ordinate simultaneous erection of studs with installation of service lines. When erecting studs ensure web openings are aligned.
	.11 Co-ordinate erection of studs with anchorage for work specified in other Sections. Provide sheet steel backing as indicated and as necessary to support other work.
	.12 Provide 40 mm stud or furring channel secured between studs for attachment of fixtures behind lavatory basins, toilet and bathroom accessories, and other fixtures including grab bars and towel rails, attached to steel stud partitions.
	.13 Install steel studs or furring channel between studs for attaching electrical and other boxes.
	.14 Install continuous insulating strips to isolate studs from uninsulated surfaces, window or curtain wall framing.
	.15 Where partitions incorporate acoustical insulation, provide continuous insulating foam strip between ceiling and top track of partition, and under bottom track, full width of track.
	.16 Fill voids between top runner and structure and other voids and penetrations through fire rated partitions with mineral fibre firestopping and/or firestopping sealant in accordance with Section 07 84 00, or with acoustical materials and seals at acoustical partitions.
	.17 Brace chase walls and furred walls in accordance with framing manufacturer’s recommendations.

	3.2 FRAMING FOR FIRE RATED PARTITIONS
	.1 Construct new fire rated assemblies in strict accordance with the requirements of the specified listing. Where requirements conflict, most stringent shall apply.
	.2 Repair and remodel existing fire rated assemblies where indicated to provide indicated level of protection.

	3.3 CONTROL AND EXPANSION JOINTS
	.1 Do not extend partition framing across building expansion joints.
	.1 At expansion joints, erect two studs parallel at spacing to match building expansion joint 
	.2 Provide additional framing as necessary to support pre-fabricated expansion joint cover.

	.2 Locate control joints as follows:
	.1 where indicated;
	.2 at changes in substrate construction;
	.3 at approximate 5 m spacing on any uninterrupted partition or furring run over 10 m.
	.4 at each floor level in multi-storey side-walls.

	.3 At control joints in non-fire resistance rated partitions, erect two studs back to back to support edges of board and control joint flanges.
	.4 At control joints in fire resistance rated partitions, erect two studs parallel, 100 mm apart to accommodate gypsum blocking. 

	3.4 PERIMETER ISOLATION
	.1 Except where partitions are attached to underside of structure, maintain clearance under beams and structural slabs to avoid transmission of structural loads to studs. 
	.2 Where top of partition framing is attached to underside of structure, prevent axial loading.
	.1 Use 50 mm leg ceiling tracks.
	.2 Cut studs 20 mm shorter than partition height.
	.3 Do not fasten studs to top track.
	.4 Provide continuous bridging or cold rolled channels with clip angles located 300 mm below top of studs for bracing.

	.3 Where partitions abut structural elements such as columns, shear walls and at exterior walls, attach first stud to wall or column to position partition, with next stud no further than 150 mm from wall or column.
	.4 At acoustical partitions provide double acoustical gasket between structure and top track and between first stud and structure.

	3.5 FRAMING FOR OPENINGS
	.1 Co-ordinate erection of studs with installation of door and borrowed light frames specified in other Sections.
	.2 Except where greater stud thickness is required, provide framing for door openings as indicated and as follows.
	.1 Single hollow core door up to 810 mm wide: 
	.1 Single 0.46 mm stud and one additional stud no more than 150 mm from jamb studs.

	.2 Single solid core doors up to 810 mm wide and hollow-core doors between 810 mm and 1220 mm wide: 
	.1 Double 0.75 mm stud and one additional stud no more than 150 mm from jamb studs.

	.3 Solid core doors between 810 and up to 1 220 mm wide: 
	.1 Double 0.75 mm stud and one additional stud no more than 150 mm from jamb studs.

	.4 Doors over 1 220 mm wide, all double doors, and packaged door and frame assemblies specified: 
	.1 Double 0.75 mm studs at each jamb and one additional 0.75 mm stud no more than 150 mm from jamb studs, with mid-height blocking to jamb studs, and double 0.75 mm header.

	.5 Join double studs with column clips or other approved means of fastening placed alongside frame anchor clips, or by nesting.
	.6 At all door openings provide 19 mm wide cold rolled channel in framing above header extending out to third stud both sides, and fastened to studs.
	.7 Provide all framing for openings in fire-rated partitions as 0.75 mm studs.

	.3 Provide framing for borrowed lights and screens as follows:
	.1 Install single double stud extending from floor to ceiling track at each side of openings wider than stud centres specified.

	.4 Erect track at head of door/window openings and sills of sidelight/window openings to accommodate intermediate studs. Secure track to studs at each end, in accordance with manufacturer's instructions. Install intermediate studs above and below openings in same manner and spacing as wall studs.
	.5 At all welded frames with fixed anchor clips, secure stud to jamb anchor clips with not less than two self-tapping screws per clip.
	.6 Frame openings and around builtin equipment, cabinets, access panels, on four sides. Extend framing into reveals. Check clearances with equipment suppliers.

	3.6 FRAMING CURVED PARTITIONS
	.1 Use proprietary flexible top and bottom track for curved partitions. Construct framing for curved partitions in accordance with manufacturer’s recommendations.
	.2 Install studs at reduced spacing as necessary to provide uniform support for wallboard.

	3.7 FRAMING FOR INFILL
	.1 Install metal framing and furring at wall and partition infill areas to provide smooth, flush and flat transition between existing surfaces and new materials.
	.2 Coordinate with gypsum wallboard installation.

	3.8 CEILING BULKHEADS
	.1 Bulkhead framing type:
	.1 Depth 600 mm or less: unbraced construction.
	.2 Over 600 mm: braced construction.


	3.9 CLEANING
	.1 Upon completion of installation, remove surplus materials, rubbish, tools and equipment barriers.
	END OF SECTION




	092900 Gypsum Board
	Part 1 General
	1.1 RELATED SECTIONS
	.1 Section 07 84 00 Fire Stopping: Fire stopping in gypsum board assemblies.
	.2 Section 07 95 13 Expansion Joint Assemblies: Coordination with wall expansion joints.
	.3 Section 08 11 14 Metal Doors and Frames: Setting pressed steel frames.
	.4 Section 09 22 16 Non-Structural Metal Framing: Metal framing and furring for gypsum board assemblies.
	.5 Section 09 91 00 Painting.
	.6 Section 09 65 13 Resilient Base and Accessories: Resilient base to be installed over repaired plaster wall.
	.7 Division 22 Plumbing: Supply of access doors for access to pipe fittings.
	.8 Division 23 Heating, Ventilating and Air Conditioning (HVAC): Supply of access doors for access to ductwork and controls.

	1.2 REFERENCES
	.1 American Society for Testing and Materials International, (ASTM)
	.1 ASTM C47502 (2007), Specification for Joint Compound and Joint Tape for Finishing Gypsum Board.
	.2 ASTM C84008, Specification for Application and Finishing of Gypsum Board.
	.3 ASTM C919-12 Standard Practice for Use of Sealants in Acoustical Applications.
	.4 ASTM C100207, Specification for Steel SelfPiercing Tapping Screws for the Application of Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel Studs.
	.5 ASTM C104709, Specification for Accessories for Gypsum Wallboard and Gypsum Veneer Base.
	.6 ASTM C1396/C1396M09a, Specification for Gypsum Board.
	.7 ASTM C1597M04(2009)e1 Specification for Gypsum Wallboard (Hard Metric Sizes)

	.2 Underwriters' Laboratories of Canada (ULC)
	.1 CAN/ULC-S101-07 Standard Methods of Fire Endurance Tests of Building Construction Materials
	.2 CAN/ULCS10203, Surface Burning Characteristics of Building Materials and Assemblies.

	.3 Gypsum Association GA-214 Recommended Levels of Gypsum Board Finish.

	1.3 PRODUCT INFORMATION
	.1 Submit manufacturer’s product literature describing specified products, including their technical and physical properties.
	.1 Include manufacturer’s certificate of mix formulation compliance, including certification that products contain no more than 0.5% asbestos.
	.2 Include WHMIS and Material Safety Data Sheets.
	.3 Include product data and listing sheets for fire-rated assemblies


	1.4 REQUIREMENTS OF REGULATORY AGENCIES
	.1 Wherever a fire resistance classification is shown involving products specified in this section, provide assemblies that have been tested by an accredited testing agency in accordance with ULC S101and that have achieved the required rating.
	.2 Submit the assembly listing for each required assembly, as issued by the testing agency, specifying the materials, accessories and application procedures required for the tested assembly, in accordance with the submittal requirements of Division 1.
	.3 Assembly listings indicated in the Contract Documents indicate the minimum level of acceptance with respect to fire-resistance requirements only.

	1.5 DELIVERY, STORAGE AND HANDLING
	.1 Deliver materials in original packages, containers or bundles bearing manufacturer’s brand name and identification.
	.2 Store materials inside, level, under cover. Keep dry. Protect from weather, other elements and damage from construction operations and other causes.
	.3 Handle gypsum boards to prevent damage to edges, ends or surfaces. Protect metal accessories and trim from being bent or damaged.


	Part 2 Products
	2.1 GYPSUM MATERIALS
	.1 Standard gypsum board: to ASTM C1396/C1396M or ASTM C1597M, regular and fire rated (Type X), thickness as indicated, 1200 mm wide x maximum practical length, ends square cut, tapered edges.

	2.2 FIRE-RATED ASSEMBLIES
	.1 For fire-rated assemblies, provide materials, including accessories and fasteners in accordance with the requirements of the rated system and accepted submittals.

	2.3 FRAMING, FURRING AND FASTENING
	.1 Metal studs, runners and furring: in accordance with Section 09 22 16.
	.2 Metal hangers, tie wires, inserts, anchors: in accordance with Section 09 22 16.
	.3 Drywall furring channels: 0.55 mm core thickness galvanized steel channels for screw attachment of gypsum board.
	.4 Resilient drywall furring: 0.55 mm base steel thickness galvanized steel for resilient attachment of gypsum board.
	.5 Steel drill screws: to ASTM C1002.
	.6 Laminating compound: setting type compound as recommended by board manufacturer, asbestosfree.
	.1 Acceptable product: Durabond by Canadian Gypsum Company, or accepted equal.


	2.4 TRIM AND ACCESSORIES
	.1 Corner beads: to ASTM C 1047, fill type, 0.5 mm base thickness commercial grade sheet steel with Z275 zinc finish to ASTM A525, perforated flanges; one piece length per location.
	.2 Casing beads: “LC” beads to ASTM C 1047, fill type, 0.5 mm base thickness commercial grade sheet steel with Z275 zinc finish to ASTM A525-86, perforated flanges; one piece length per location.
	.3 Casing beads: ‘L’ and ‘J’ beads, to ASTM C 1047, fill type, 0.5 mm base thickness commercial grade sheet steel with Z275 zinc finish to ASTM A525-86, perforated flanges; one piece length per location.
	.4 Stop Trim: J-stop for reveal type edge protection.
	.5 Control joints, non-fire resistance rated: roll-formed zinc strip, with 6.4 mm slot, removable plastic tape.
	.1 Acceptable material: Control Joint #093 by Canadian Gypsum Company.


	2.5 ACOUSTICAL AND THERMAL MATERIALS
	.1 Acoustic sealant: single component, moisture cure, non-skinning, non-hardening, non-sag synthetic rubber sealant.
	.2 Acoustic insulation batts for standard frequency range: Glass fiber or mineral wool batts, size to fit stud spacing, thickness as indicated.
	.1 Acceptable products and manufacturers:
	.1 AFB as manufactured by Roxul Inc.;
	.2 EcoTouch QuietZone FiberGlas Acoustical Insulation by Owens Corning.
	.3 CertaPro Acoustatherm Batts by Certainteed Insulation Canada Inc.


	.3 Insulating strip: rubberized, moisture resistant, closed cell neoprene strip, 0.5 inch wide by 0.125 or 0.25 inch thick to suit application, with self sticking permanent adhesive on one face, lengths as required.
	.4 Polyethylene: to CAN/CGSB-51.33-M80, Type 2.

	2.6 JOINT COMPOUND AND TAPE
	.1 Joint compound for standard board: to ASTM C 475, all purpose finishing compound, asbestos-free.
	.2 Joint tape for standard and abuse resistant board: paper reinforcing tape to ASTM C 475.

	2.7 REPAIR PRODUCTS
	.1 Repair compound: setting type compound, water mixed, sandable.
	.2 Drywall repair clips: proprietary purpose made metal clips for repairing holes larger than 2” square.
	.3 Joint tape for gypsum board repairs: self-adhesive, alkali resistant glass mesh tape, regular strength.

	2.8 FINISH
	.1 Skim coat: to ASTM C 475, all purpose finishing compound, asbestos-free, as recommended by board manufacturer.
	.2 Combination primer and surface coating: Dual-purpose vinyl acrylic latex-based flat primer and GA Level 5 finish coating.
	.1 Acceptable products and manufacturers:
	.1 Tuff-Hide Primer-Surfacer as manufactured by CGC Inc.
	.2 Pro-Roc Level V Wall and Ceiling Primer/Surfacer as manufactured by CertainTeed Inc.




	Part 3 Execution
	3.1 GENERAL
	.1 Do application and finishing of gypsum board in accordance with ASTM C840 and manufacturer’s instructions, except where specified otherwise. In case of conflict or overlap, the more stringent requirement shall apply.
	.2 Do not apply gypsum board until framing, furring bucks, anchors, blocking, sound attenuation, electrical and mechanical work are reviewed and accepted.
	.3 Provide finish in accordance with GA-214 finish level 4 except where specified otherwise.

	3.2 WALL AND SOFFIT FURRING
	.1 Install wall and soffit furring for gypsum board wall finishes in accordance with ASTM C840, except where specified otherwise.
	.2 Install furring as necessary to provide new work supported flush with existing gypsum wallboard surfaces.
	.3 Furr openings and around built-in equipment, cabinets, access panels, on four sides. Extend furring into reveals. Check clearances with equipment suppliers.

	3.3 BOARD APPLICATION
	.1 Apply single layer gypsum board to furring or framing using screw fasteners in accordance with ASTM C840. Space fasteners in accordance with board manufacturer’s recommendations. Maximum spacing of screws 300 mm on centre.
	.1 Apply gypsum board on ceilings prior to application of walls.
	.2 Apply gypsum board vertically or horizontally, providing sheet lengths that will minimize end joints.

	.2 Install gypsum board on walls vertically to avoid endbutt joints. Install boards horizontally with end joints staggered over studs, except where local codes or firerated assemblies require vertical application.
	.3 Install gypsum board with face side out.
	.4 Do not install damaged or damp boards. 
	.5 Locate edge or end joints over supports. Stagger vertical joints over different studs on opposite sides of wall.
	.6 Install 150 mm continuous strip of 12.7 mm gypsum board along base of partitions where resilient furring installed.

	3.4 INSTALLATION - ACCESSORIES
	.1 Erect accessories straight, plumb or level, rigid and at proper plane. Use full length pieces where practical. Make joints tight, accurately aligned and rigidly secured. Mitre and fit corners accurately, free from rough edges. Secure at 150 mm on centre.
	.2 Install shadow mould at gypsum board/ceiling juncture as indicated. Minimize joints; use corner pieces and splicers.
	.3 Install cornice cap where gypsum board partitions do not extend to ceiling.
	.4 Install access doors to electrical and mechanical fixtures specified in respective sections.
	.1 Rigidly secure frames to furring or framing systems.

	.5 Finish face panel joints and internal angles with joint system consisting of joint compound, joint tape and taping compound installed according to manufacturer's directions and feathered out onto panel faces.

	3.5 ACCESS DOORS
	.1 Install access doors to electrical and mechanical fixtures specified in respective sections.
	.1 Rigidly secure frames to furring or framing systems.


	3.6 PERIMETER ISOLATION
	.1 Isolate finished surfaces from structure and dissimilar materials.
	.2 Where board intersects exterior walls, columns, structure or dissimilar materials, provide J-trim to face layer, maintain 10 mm clearance and seal with paintable sealant or vinyl trim.
	.3 Install casing beads where gypsum board butts against surfaces having no trim concealing junction, at window frames, at changes in panel type, and where indicated. Seal joints with sealant in accordance with Section 07 92 10.
	.4 Install insulating strips continuously at edges of gypsum board and casing beads abutting metal window and exterior door frames, to provide thermal break.
	.5 Where partition extends to underside of structure, terminate gypsum board 10 mm below structure, secure gypsum board to studs 65 mm down from top. Provide J-trim at top edge and apply acoustical sealant. Provide firestopping sealant for fire-resistance rated partitions.
	.6 Where partition abuts exterior wall or column, do not fasten board to first stud secured to wall or column; fasten board to second steel stud.
	.7 Provide J-trim at board edges and apply paintable sealant. Provide firestopping sealant for fire-resistance rated partitions. 

	3.7 CONTROL JOINT INSTALLATION
	.1 Construct control joints of preformed units set in gypsum board facing and supported independently on both sides of joint.
	.1 In fire-resistance rated assemblies, provide framing and gypsum board backup construction to ensure continuity of fire resistance.

	.2 Provide continuous polyethylene dust barrier behind and across control joints and at junction of floating ceilings and wallboard.
	.3 Install control joints straight and true, securely fastened.
	.4 Fill gaps with acoustical insulation and seal with acoustical sealant to maintain acoustic separation.
	.5 Construct expansion joints at building expansion and construction joints. Provide continuous dust barrier.
	.6 Seal control joints in accordance with section 07 92 10.

	3.8 ACOUSTICAL ASSEMBLIES
	.1 Install insulation to maintain continuity of acoustical protection to partitions where indicated.
	.2 Fit insulation closely around electrical boxes, pipes, ducts, frames and other objects in or passing through insulation.
	.3 Do not compress insulation to fit into spaces.
	.4 Apply acoustical sealant to all partitions containing acoustical insulation in accordance with ASTM C919.
	.1 Apply minimum 12 mm diameter bead of acoustic sealant continuously around periphery of each face of partitioning to seal gypsum board/structure junction where partitions abut fixed building components.
	.2 Seal full perimeter of cutouts around electrical boxes, ducts, pipes, and other penetrations, in partitions where perimeter sealed with acoustic sealant.
	.3 Apply at concealed locations only.


	3.9 HOLLOW METAL FRAMES
	.1 Insert gypsum wallboard into hollow metal frames to provide snug fit.
	.2 Prior to inserting gypsum wallboard, apply setting type spot grouting compound at jamb anchor clips to embed the wallboard solidly in frame.

	3.10 GYPSUM BOARD FINISH
	.1 Finish gypsum board walls and ceilings to following levels in accordance with Gypsum Association GA-214 Recommended Levels of Gypsum Board Finish:
	.1 Levels of finish:
	.1 Level 0: No taping, finishing or accessories required.
	.1 Location: Temporary construction in unfinished areas.

	.2 Level 1: Embed tape for joints and interior angles in joint compound. Surfaces to be free of excess joint compound; tool marks and ridges are acceptable.
	.1 Location: Plenum areas above ceilings, in attics, construction barriers in finished areas.

	.3 Level 2: Embed tape for joints and interior angles in setting type joint compound and apply one separate coat of joint compound over joints, angles, fastener heads and accessories; surfaces free of excess joint compound; tool marks and ridges are acceptable.
	.1 Location: Tile backer board to receive tile finish.

	.4 Level 3: Embed tape for joints and interior angles in joint compound and apply two separate coats of joint compound over joints, angles, fastener heads and accessories; surfaces smooth and free of tool marks and ridges.
	.1 Location: Surface areas to receive reinforced coating, other built up coating finish, or heavy grade wall coverings.

	.5 Level 4: Embed tape for joints and interior angles in joint compound and apply three separate coats of joint compound over joints, angles, fastener heads and accessories; surfaces smooth and free of tool marks and ridges.
	.1 Location: All other areas, except where Level 5 specified.

	.6 Level 5: Embed tape for joints and interior angles in joint compound and apply three separate coats of joint compound over joints, angles, fastener heads and accessories; apply a thin skim coat of joint compound or proprietary primer-surfacer finish to entire surface; surfaces smooth and free of board surface texture, tool marks and ridges.
	.1 Location: as indicated on finish schedule.



	.2 Finish corner beads, control joints and trim as required with two coats of joint compound and one coat of taping compound, feathered out onto panel faces.
	.3 Fill screw head depressions with joint and taping compounds to bring flush with adjacent surface of gypsum board so as to be invisible after surface finish is completed.
	.4 Sand lightly to remove burred edges and other imperfections. Avoid sanding adjacent surface of board.
	.5 Completed installation to be smooth, level or plumb, free from waves and other defects and ready for surface finish.

	3.11 SKIM COATING
	.1 Apply combination primer and surface coating in accordance with manufacturer’s instructions to produce skim coated surface.
	.2 Mix joint compound slightly thinner than for joint taping.
	.3 Apply thin coat to entire surface using trowel or drywall broadknife to fill surface texture differences, variations or tool marks.
	.4 Allow skim coat to dry completely.
	.5 Remove ridges by light sanding or wiping with damp cloth.
	.6 Provide protection that ensures gypsum drywall work will remain without damage or deterioration at time of substantial completion.

	3.12 GYPSUM BOARD REPAIRS
	.1 At holes up to 50 mm in maximum dimension, apply minimum three strips of self-adhesive glass mesh tape in criss-cross pattern to completely cover hole and extend minimum 50 mm beyond edge. Apply three coats of compound, feather out and finish surface to match adjacent gypsum board surface.
	.2 At holes over 50 mm in maximum dimension, install repair clips at maximum 125 mm spacing on unsupported edges, minimum one clip per side. Secure with screws. Cut gypsum board patch to fit and secure to clips with screws. Remove clip tabs apply self-adhesive glass mesh tape, without overlaps. Apply three coats of compound, feather out and finish surface to match adjacent gypsum board surface.



	095100 Acoustical Ceiling Assemblies - EDA
	Part 1 General
	1.1 RELATED SECTIONS
	.1 Section 07 95 13 Expansion Joint Assemblies: Coordination of wall and ceiling expansion joints.
	.2 Section 09 22 16 Non-Structural Metal Framing: Framing for ceiling bulkheads
	.3 Section 09 29 00 Gypsum Board: Gypsum board finish for ceiling bulkheads.
	.4 Division 22 Plumbing: Plumbing work above ceilings.
	.5 Division 23 Heating, Ventilating and Air Conditioning: HVAC work above ceilings.
	.6 Division 26 Electrical: Electrical work above ceilings; trim for recessed light fixtures: sound masking system.
	.7 Division 27 Communications: Work above ceilings; trim for recessed fixtures.

	1.2 REFERENCES
	.1 American Society for Testing and Materials International (ASTM)
	.1 ASTM C42309a, Standard Test Method for Sound Absorption and Sound Absorption Coefficients by the Reverberation Room Method
	.2 ASTM C63507, Specifications for the Manufacture, Performance and Testing of Metal Suspension Systems for Acoustical Tile and LayIn Panel Ceilings.
	.3 ASTM C63608, Practice for Installation of Metal Ceiling Suspension Systems for Acoustical Tile and LayIn Panels.
	.4 ASTM E126408, Standard Classification for Acoustical Ceiling Products.
	.5 ASTM E141411ae1 Standard Test Method for Airborne Sound Attenuation Between Rooms Sharing a Common Ceiling Plenum.
	.6 ASTM E147798a(2008), Standard Test Method for Luminous Reflectance Factor of Acoustical Materials by Use of IntegratingSphere Reflectometers.

	.2 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB92.1M89, Sound Absorptive Prefabricated Acoustical Units.

	.3 Underwriter's Laboratories of Canada (ULC)
	.1 CAN/ULCS1022007, Surface Burning Characteristics of Building Materials and Assemblies.


	1.3 DESIGN REQUIREMENTS
	.1 Maximum deflection: 1/360th of span to ASTM C635 deflection test.

	1.4 SEISMIC DESIGN CRITERIA
	.1 Provide seismic restraint for ceiling suspension systems in accordance with the requirements of the NBC, and in accordance with requirements of ASTM E580 and good engineering practice.
	.1 Include provisions for all fixtures incorporated into or suspended from ceiling suspension system.

	.2 Provide ceiling suspension systems capable of withstanding effects of earthquake motions determined in accordance with NBC for site specific conditions.
	.1 Provide connections and bracing as required to satisfy seismic criteria.


	1.5 SUBMITTALS
	.1 Provide all listed submittals in accordance with submittal procedures of Section 00 10 00.
	.2 Submit triplicate 150 mm x 150 mm samples of each type of acoustical units, except as follows.
	.1 Submit triplicate full size samples of acoustical unit type .

	.3 Submit one representative model of each type ceiling suspension system.
	.4 Submit manufacturer’s product literature describing specified products, including their technical and physical properties.
	.1 Include manufacturer’s certificate of mix formulation compliance, including certification that products contain no more than 0.5% asbestos.
	.2 Include WHMIS and Material Safety Data Sheets.


	1.6 QUALITY ASSURANCE
	.1 Mock-up:
	.1 Construct mockups in accordance with quality assurance requirements of Section 00 10 00.
	.2 Construct ceiling suspension system mockup to show basic construction and assembly, treatment at walls, recessed fixtures, sound masking devices, splicing, interlocking, finishes, acoustical unit installation.
	.3 Submit mock-up of each combination of suspension system and acoustical ceiling panel, in two typical application areas such as offices, meeting rooms, corridors, special areas.
	.1 Construct mockup 10 m2 minimum of each type acoustical panel ceiling including one inside corner and one outside corner where applicable.
	.2 Construct mockups where directed.

	.4 Allow 48 hours for inspection of mockup by Departmental Representative before proceeding with ceiling work.
	.5 When accepted, mockup will demonstrate minimum standard for this work. Mockup may remain as part of the finished work.


	1.7 DELIVERY, STORAGE AND HANDLING
	.1 Deliver materials in original unopened packaging with labels intact.
	.2 Label cartons and packages indicating contents and locations for which each item is intended.
	.3 Do not deliver panels to job site until shortly before installation.
	.4 Protect on site stored or installed absorptive material from moisture and all other forms of damage.
	.5 Remove damaged or deteriorated materials from the site.
	.6 Store extra materials required for maintenance, where directed by Owner’s representative Departmental Representative.

	1.8 ENVIRONMENTAL REQUIREMENTS
	.1 Permit wet work to dry before beginning to install.
	.2 Maintain uniform minimum temperature of 15 degrees C and humidity of 20 40% before and during installation.
	.3 Store materials in work area 48 hours prior to installation.

	1.9 EXTRA MATERIALS
	.1 Provide extra materials of acoustic units in accordance with closeout requirements of Section 00 10 00.
	.2 Provide acoustical units and suspension system components amounting to 2% of gross ceiling area for each pattern and type required for project.
	.3 Ensure extra materials are from same production run as installed materials.
	.4 Clearly identify each type of acoustic unit, including colour and texture.
	.5 Deliver to Departmental Representative, upon completion of the work of this section.

	1.10 SEQUENCING AND SCHEDULING 
	.1 Do not install acoustical panels and tiles until work above ceiling has been inspected by Departmental Representative.
	.2 Do not commence installation until mechanical and electrical work above ceiling is complete.

	1.11 COORDINATION
	.1 Coordinate installation of suspended ceiling system with construction of ceiling bulkheads.
	.2 Coordinate installation of suspended ceiling system with mechanical, electrical and other work so that interference is prevented and items such as diffusers, grilles, lights, fixtures and other items are properly located and supported as indicated or as directed by Departmental Representative.
	.3 Coordinate installation of ceiling suspension system and curved trim with erection of partition framing and installation of wallboard to ensure uniform width of reveal between curved trim and partition.
	.1 Manufacturer recommends installation of ceiling suspension system and curved trim prior to erection of adjacent partition and bulkhead framing to allow adjustment of curved partition to pre-fabricated curved trim.



	Part 2 Products
	2.1 SOURCE OF SUPPLY
	.1 Provide all suspension systems and acoustic panels as products of the same single manufacturer.

	2.2 ACOUSTICAL SUSPENSION SYSTEM
	.1 Provide intermediate duty system to ASTM C635, as specified for each respective system.
	.2 Basic materials for suspension system: commercial quality cold rolled steel, zinc coated.
	.3 Provide acoustical suspension system specified for each respective acoustical ceiling panel, and as follows.
	.4 Exposed tee bar grid components: Components die cut. Main tee with double web, rectangular bulb and 25 mm rolled cap on exposed face, colour white. Cross tee with rectangular bulb; web extended to form positive interlock with main tee webs; lower flange extended and offset to provide flush intersection.
	.5 Hanger wire: galvanized soft annealed steel wire, 2.6 mm diameter.
	.6 Hanger inserts: purpose made drilled threaded twist-expanded sleeve anchors suitable for rod or hanger wire installation, as applicable. Do not use inserts or anchors requiring powder activated driver.
	.7 Carrying channels: 38 x 12.7 mm channel, of 3 mm thick painted galvanized steel.
	.8 Accessories: splices, clips, wire ties, retainers and wall moulding as indicated complete with pre-fabricated corners, to complement suspension system components, as recommended by system manufacturer.

	2.3 ACOUSTIC CEILING PANEL (A-PNL) AND SUSPENSION
	.1 Acoustic ceiling panel for suspended ceiling system: to CAN2-92.1.
	.1 Flame spread rating of 25 or less.
	.2 Noise reduction coefficient (NRC) designation of 0.70 to 0.75.
	.3 Ceiling Attenuation Class (CAC): minimum 35.
	.4 Light reflectance range: Actual LR of 0.85.
	.5 Edge type: square.
	.6 Colour: white.
	.7 Standard size: 610 mm x 1 220 mm x 19 mm thick and 610 mm x 610 mm x 19 mm thick, as indicated.
	.8 Custom size: to be field cut and edge finished as required and as indicated.
	.9 Shape: flat.
	.10 Acceptable products and manufacturers:  
	.1 Armstrong Ultima;
	.2 CGC Mars.
	.3 Certainteed Symphony M.


	.2 Suspension Systems for Use with A-PNL:
	.1 Acceptable products and manufacturers: 
	.1 Prelude XL as manufactured by Armstrong.
	.2 Donn DX/DXL as manufactured by CGC Inc., 
	.3 Classic Stab as manufactured by Certainteed 



	2.4 SUSPENSION SYSTEM TRIM
	.1 Suspension trim system, straight and custom curved to suit installation, as indicated and as specified:
	.1 Acceptable product and manufacturer: Compasso Suspension Trim as manufactured by CGC.
	.2 Acceptable alternate product and manufacturer: Axiom Perimeter Trim as manufactured by Armstrong World Industries.
	.3 Acceptable alternate product and manufacturer: Cloud Perimeter Trim as manufactured by Certainteed.

	.2 Trim: vertical face width to suit application unless indicated otherwise, with horizontal legs to match ceiling grid, with hems formed for attachment to mounting clips, complete with all necessary manufacturer’s standard trim and accessories.
	.3 Splice plate: steel finished to match trim, snap-in fit.
	.4 Attachment clips: Hot dipped galvanized and finished to match trim, snap-in fit. 

	2.5 SEISMIC SUPPORT COMPONENTS
	.1 Provide all necessary seismic components in accordance with approved shop drawings, including but not limited to compression posts, stainless steel aircraft cable, turnbuckles, eyebolts, clips, cross-tee connections and anchors.


	Part 3 Execution
	3.1 EXAMINATION
	.1 Prior to beginning ceiling installation work, examine the installation areas and identify all areas of potential interference between ceiling components and components of other trades. Report all areas so designated to the Departmental Representative Departmental Representative.
	.2 Do not commence installation work in areas of interference until interference has been resolved or accepted. Commencement of the work in areas of interference signifies acceptance of the conditions.

	3.2 SUSPENSION SYSTEM INSTALLATION
	.1 Installation: in accordance with ASTM C636 except where specified otherwise.
	.2 Install suspension system to manufacturer's instructions and Certification Organizations tested design requirements.
	.3 Do not erect ceiling suspension system until work above ceiling has been inspected by Departmental Representative.
	.4 Secure hangers to overhead structure using attachment methods as indicated acceptable to Departmental Representative.
	.1 Do not use powder actuated fastening devices at any time or place in this Work.

	.5 Install hangers spaced at maximum 1200 mm centres and within 150 mm from ends of main tees.
	.6 Lay out centre line of ceiling both ways, to provide balanced borders at room perimeter with border units not less than 50% of standard unit width system according to reflected ceiling plan.
	.7 Ensure suspension system is coordinated with location of related components.
	.8 Install wall moulding to provide correct ceiling height.
	.9 Completed suspension system to support superimposed loads, such as lighting fixtures, diffusers, grilles and speakers.
	.10 Support at light fixtures and diffusers with additional ceiling suspension hangers within 150 mm of each corner and at maximum 600 mm around perimeter of fixture.
	.11 Interlock cross member to main runner to provide rigid assembly.
	.12 Frame at openings for light fixtures, air diffusers, speakers and at changes in ceiling heights.
	.13 Finished ceiling system to be square with adjoining walls and level within 1:1000.

	3.3 INSTALLATION OF TRIM
	.1 Install in accordance with approved shop drawings and manufacturer’s instructions.
	.2 Use attachment clips to secure trim to each main tee.
	.3 Use splice plates for joining adjacent trim pieces.
	.4 Use 90 degree corner trim pieces at corners.
	.5 Finished installation to be smoothly curving line to accurate radius, free of distortion and kinks, and shall form a reveal of uniform width at partitions and bulkheads.

	3.4 SEISMIC RESTRAINT
	.1 Install seismic restraint for suspended ceiling system and all associated fixtures in accordance with approved shop drawings.
	.2 Minimum seismic tension bracing for ceilings shall be installed as follows:
	.1 At perimeter of each suspended ceiling and at the end of each grid run, install additional hanger wire splayed upward at 45 degrees and attached to structure.
	.2 In field of ceiling, install hanger wires at points 12 feet OC in both directions splayed upward 45 degrees from each point in four directions and secured to the underside of the structure.

	.3 Tighten bracing wires without deforming the ceiling grid beyond specified tolerances.
	.4 Seismic tension bracing is not required in areas in which the maximum horizontal dimension is less than or equal to 12 feet and which are bounded on all sides by partitions anchored to floor slab and underside of structural deck with seismic anchorage.
	.5 The professional engineer responsible for the production of the shop drawings setting out the requirements for seismic restraint of the suspension systems shall provide periodic field review during construction and shall submit reports in accordance with quality assurance requirements of this specification. The cost of this field inspection shall be included in the Guaranteed Price.

	3.5 ACOUSTICAL PANEL INSTALLATION
	.1 Install acoustical panels in ceiling suspension system, supported on all edges, in accordance with manufacturer’s current printed instructions.
	.2 Touch up edges of panels cut to fit site conditions to conceal core and to match face.

	3.6 INTERFACE WITH OTHER WORK
	.1 Coordinate ceiling work to accommodate components of other sections, such as light fixtures, diffusers, speakers, to be built into acoustical ceiling components.

	3.7 TOUCH-UP AND CLEANING
	.1 Touch up scratches, abrasions, voids and other defects in surfaces.
	.2 Replace damaged units that cannot be touched up to satisfaction of Departmental Representative.



	096513 Resilient Base & Accessories
	Part 1 General
	1.1 RELATED SECTIONS
	.1 Section 09 29 00 Gypsum Board: Wall repairs at surfaces to receive resilient base.
	.2 Section 09 65 19 Resilient Tile Flooring: Floor finish.
	.3 Section 09 68 13 Tile Carpeting: Floor finish.

	1.2 REFERENCES
	.1 American Society for Testing and Materials (ASTM International)
	.1 ASTM F1861-08 Specification for Resilient Wall Base.


	1.3 PRODUCT DATA
	.1 Submit manufacturer’s product literature describing specified products, including their technical and physical properties.
	.1 Include manufacturer’s certificate of mix formulation compliance, including certification that products contain no more than 0.5% asbestos.
	.2 Include WHMIS and Material Safety Data Sheets.


	1.4 SAMPLES
	.1 Submit samples in accordance with submittal procedures of Section 00 10 00.
	.2 Submit duplicate 300 x 300 mm sample pieces of sheet material, 300 mm long base.

	1.5 QUALITY ASSURANCE
	.1 Installer shall have five (5) years of documented experience installing resilient base products.
	.2 Provide proof of experience at request of Departmental Representative.

	1.6 MOCKUP
	.1 Include resilient base and accessories in mockups specified for each floor covering product specified, in accordance with requirements of Section 00 10 00.
	.2 Accepted mockup may form part of finished Work.

	1.7 DELIVERY, STORAGE AND HANDLING
	.1 Deliver and store packaged materials in original containers with manufacturer’s seals and labels intact.
	.2 Prevent damage to materials during handling and storage. Keep materials under cover and free from dampness. Store rolled goods on end.
	.3 Store materials on site for site conditioning at temperatures between 18°C and 24°C for at least 48 hours immediately before installation. 
	.4 Protect from intense or direct sunlight until installation is complete and adhesives are fully cured.

	1.8 CLOSEOUT SUBMITTALS
	.1 Provide maintenance data for resilient base for incorporation into manual specified in Section 00 10 00.

	1.9 EXTRA MATERIALS
	.1 Provide extra materials of each type of resilient base materials and adhesives in accordance with closeout procedures of Section 00 10 00.
	.2 Provide 5% of each colour, pattern and type of resilient base material required for project for maintenance use.
	.3 Extra materials to be in one piece and from same production run as installed materials.
	.4 Clearly identify each resilient base product and each container of adhesive.
	.5 Deliver to Departmental Representative, upon completion of the work of this section.
	.6 Store where directed by Departmental Representative.

	1.10 ENVIRONMENTAL REQUIREMENTS
	.1 Maintain air temperature and structural base temperature at resilient base installation area above 20°C for 48 hours before, during and 48 hours after installation.
	.2 Protect materials from intense or direct sunlight during storage and until installation is complete and adhesives are fully cured.


	Part 2 Products
	2.1 RESILIENT WALL BASE (RB)
	.1 Resilient base: to ASTM F1861, Type TS or TP, rubber, Style B-cove minimum for resilient floor, Style A-straight toeless for carpeted areas, in maximum practical length, 3 mm thick, 150 mm high, of colour selected by Departmental Representative from manufacturer’s standard range.
	.1 Acceptable products and manufacturers: 
	.1 Pinnacle Rubber Base by Roppe, 
	.2 Traditional Wall Base by Johnsonite.
	.3 Equivalent products from Amtico, Armstrong.

	.2 Allow for one colour to be selected by Departmental Representative from manufacturer’s full range.


	2.2 RESILIENT BASE COLOUR SCHEDULE
	.1 Allow for one colour per functional area for each type of resilient base specified, selected from manufacturer’s full range.

	2.3 RESILIENT BASE INSTALLATION ACCESSORIES
	.1 Primers and adhesives: of types recommended by resilient products manufacturer for specific material on applicable substrate, above, on or below grade.


	Part 3 Execution
	3.1 SITE VERIFICATION OF CONDITIONS
	.1 Inspect areas and surfaces to receive new resilient base and report conditions detrimental to performance of the Work and satisfactory installation in writing to the Departmental Representative. 
	.2 Ensure that surfaces to receive base have been repaired under Section 09 29 00 and are sound, dry, clean and smooth.
	.3 Do not proceed with the work until detrimental conditions have been corrected.

	3.2 RESILIENT BASE APPLICATION
	.1 Lay out base to keep number of joints at minimum.
	.2 Clean substrate and prime with one coat of adhesive.
	.3 Apply adhesive to back of base.
	.4 Set base against wall and floor surfaces tightly by using 3 kg hand roller.
	.5 Install straight and level to variation of 1:1000.
	.6 Scribe and fit to door frames and other obstructions.
	.7 Cope internal corners. 
	.8 Form external corners from resilient base as follows:
	.1 Bend the base and flip the toe to stretch it.
	.2 Reverse the bend and shave a strip 6 mm wide to a depth ¼ the thickness of the base from the back of the base at corner location.
	.3 Apply hot melt or solvent-based adhesive to outside corners, minimum 100 mm back from corner.
	.4 Install base.

	.9 Use toeless type base where floor finish will be carpet, coved type elsewhere.
	.10 Install toeless type base before installation of carpet on floors.
	.11 Heat weld base joints in accordance with manufacturer's printed instructions.

	3.3 CLEANING
	.1 Remove excess adhesive from floor, base and wall surfaces without damage.
	.2 Clean, seal and wax floor and base surface to flooring manufacturer's printed instructions.

	3.4 PROTECTION
	.1 Prohibit traffic on stairs for 24 hours after installation.



	096519 Resilient Tile Flooring
	Part 1 General
	1.1 RELATED SECTIONS
	.1 Section 09 65 13 Resilient Base and Accessories: Resilient base.

	1.2 REFERENCES
	.1 American Society for Testing and Materials (ASTM International) 
	.1 ASTM F710-11 Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring.
	.2 ASTM F1066-13 Standard Specification for Vinyl Composition Floor Tile


	1.3 PRODUCT DATA
	.1 Submit manufacturer’s product literature describing specified products, including their technical and physical properties.
	.1 Include manufacturer’s certificate of mix formulation compliance, including certification that products contain no more than 0.5% asbestos.
	.2 Include WHMIS and Material Safety Data Sheets.


	1.4 SAMPLES
	.1 Submit samples in accordance with submittal procedures of Section 00 10 00.
	.2 Submit selection and verification samples for range of colours, pattern and textures as requested by Departmental Representative.
	.3 Submit triplicate of each floor covering tile colour selected, pattern and texture specified, in size specified.
	.4 Submit triplicate feature strips, edge strips, transition strips for each typical transition, minimum 300 mm long.

	1.5 QUALITY ASSURANCE
	.1 Flooring installer shall have five (5) years of documented experience installing resilient tile flooring.
	.2 Provide proof of experience at request of Departmental Representative.

	1.6 SUBFLOOR CONDITIONS
	.1 Prior to commencement of floor installation work, conduct bond tests as follows:
	.1 Conduct bond tests as recommended by flooring manufacturer to ensure that bond between flooring products and substrate meets manufacturer’s requirements.

	.2 Test procedures and results shall be recorded and submitted to Departmental Representative prior to commencement of flooring installation.
	.3 Do not proceed with the work until detrimental conditions have been corrected, test results are consistent with flooring manufacturer’s requirements.
	.4 Commencement of the installation shall be deemed to be acceptance of the conditions. After commencement of the work the Contractor shall be fully responsible for its satisfactory performance in accordance with the specifications.

	1.7 MOCKUP
	.1 Provide mockup of typical room for each floor covering product specified, in accordance with requirements of Section 00 10 00.
	.2 Include floor pattern as directed by Departmental Representative.
	.3 Allow 48 hours for review of mockup by Departmental Representative.
	.4 Accepted mockup may form part of finished Work.

	1.8 CLOSEOUT SUBMITTALS
	.1 Provide maintenance data for resilient flooring for incorporation into manual specified for closeout procedures in Section 00 10 00.

	1.9 DELIVERY, STORAGE AND HANDLING
	.1 Deliver and store packaged materials in original containers with manufacturer’s seals and labels intact. Indicate batch and sequence numbers on labels.
	.2 Prevent damage to materials during handling and storage. Keep materials under cover and free from dampness. Do not stack tile boxes more than four high.
	.3 Maintain temperature of store room at a minimum of 20°C for at least 48 hours immediately before installation.

	1.10 EXTRA MATERIALS
	.1 Provide maintenance materials of resilient tile flooring, base and adhesive in accordance with closeout procedures in Section 00 10 00.
	.2 Provide two unopened boxes of each colour, pattern and type flooring material required for this project for maintenance use.
	.3 Extra materials to be from same production run as installed materials.
	.4 Clearly identify each container of floor tile and each container of adhesive.
	.5 Deliver to Departmental Representative, upon completion of the work of this section.
	.6 Store where directed by Departmental Representative.


	Part 2 Products
	2.1 RESILIENT TILE PRODUCTS (RT)
	.1 All resilient tile flooring materials shall be the products of the same single manufacturer.
	.2 Vinyl Composition Tile: 305 mm square x 3.2 mm thick tile to ASTM F1066, class 2 through patterrn. 
	.1 Acceptable Product: Excelon as manufactured by Armstrong.


	2.2 INSTALLATION ACCESSORIES
	.1 Adhesive: Type as tile recommended by tile manufacturer for substrate condition.
	.2 Primers: waterproof, type recommended by flooring manufacturer for specific material on applicable substrate, above, at or below grade.
	.3 Sub-floor filler and leveller to ASTM F710, moisture-, mildew-, and alkali-resistant material, with 3000 psi compressive strength when cured: 
	.1 2 part latextype filler requiring no water and packaged separately in correctly proportioned units as recommended by flooring manufacturer for use with their product.

	.4 Reducer and transition strips: resilient wedge profile transition of thermoplastic rubber compound, 457 mm wide from 0 to thickness to suit transition.
	.1 Acceptable product: Subfloor Leveller as manufactured by Roppe.

	.5 Transition and edge strips: purpose made solid vinyl strip, tapered profile, dimensions to provide flush meeting with adjacent surfaces, color to be selected by Departmental Representative from manufacturer’s standard range.
	.1 Provide “J” or “T” profiles as necessary to protect edges at transitions.
	.2 Tapered vinyl or rubber edging, profile and thickness to suit flooring condition, with lip to extend under floor finishes, shoulder flush with top of adjacent floor finish. Colour selected by Departmental Representative from manufacturer’s full range.

	.6 Sealer: type recommended by flooring manufacturer.
	.7 Wax: type recommended by flooring manufacturer.


	Part 3 Execution
	3.1 SITE VERIFICATION OF CONDITIONS
	.1 Inspect areas and surfaces to receive new resilient tile flooring and report conditions detrimental to performance of the Work and satisfactory installation in writing to the Departmental Representative. 
	.2 Ensure that surfaces to receive tile are:
	.1 Flat within the tolerances of 12 mm in 3 000 mm;
	.2 dry clean and smooth;
	.3 free from paint, varnish, existing adhesive residue, wax, oil and other deleterious substances.

	.3 Prior to commencement of floor installation work, conduct bond and moisture emission tests as specified.
	.4 Do not proceed with the work until detrimental conditions have been corrected.
	.5 Commencement of the installation shall be deemed to be acceptance of the conditions. After commencement of the work the Contractor shall be fully responsible for its satisfactory performance in accordance with the specifications.

	3.2 SUBFLOOR TREATMENT
	.1 Remove sub-floor ridges and bumps. Fill low spots, cracks, joints, holes and other defects with sub-floor filler.
	.2 Clean floor and apply filler; trowel and float to leave smooth, flat hard surface. Prohibit traffic until filler cured and dry.
	.3 Remove or treat old adhesives to prevent residual, old flooring adhesives from bleeding through to new flooring and/or interfering with the bonding of new adhesives.
	.4 Prime and seal concrete sub-floor to flooring manufacturer's printed instructions.

	3.3 SUB-FLOOR TRANSITION LEVELLER
	.1 Provide pre-fabricated resilient subfloor leveller at all transitions between resilient tile flooring and adjacent flooring types where elevation difference is 12.7 mm or less.
	.2 Trim width of leveller to suit difference in elevation.

	3.4 TILE APPLICATION
	.1 Provide a high ventilation rate, with maximum outside air, during installation, and for 48 to 72 hours after installation. If possible, vent directly to the outside. Do not let contaminated air recirculate through a zoned or whole building air distribution system. 
	.2 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.
	.3 Lay flooring with joints parallel to building lines to produce symmetrical tile pattern. Border tiles minimum half tile width.
	.4 Lay tiles with bottom surface securely bonded to substrate and top surface left smooth, clean and free from imperfections. Fit tiles so each unit is in contact with contiguous tiles and joints are in proper alignment. Make neat tight joints where exposed edges about other surfaces.
	.5 Install tiles to ensure pattern continuity or homogeneous random appearance as directed by Departmental Representative, as follows:
	.1 Homogeneous Random Appearance: Mix tile from at least two containers. An apparent line either of shades or pattern variance will not be accepted.

	.6 Install flooring as indicated on Floor Pattern Drawing and to match accepted mockup.
	.7 Lay flooring with joints parallel to building lines to produce symmetrical tile pattern. Border tiles minimum half tile width.
	.8 As installation progresses, and after installation, roll flooring in 2 directions including resilient tile with 45 kg minimum roller to ensure full adhesion.
	.9 Cut tile and fit neatly around fixed objects.
	.10 Cut feature strips and floor markings to shapes, sizes and profiles as shown on drawings. Carefully scribe into positions in field. Fit joints tightly.
	.11 Install feature strips at door jambs between rooms with different colours or patterns, as directed by Departmental Representative. Provide in full depth of jamb unless indicated otherwise.
	.12 Install flooring in pan type floor access covers. Maintain floor pattern.
	.13 Continue flooring through areas to receive movable type partitions and demountable partitions without interrupting floor pattern.
	.14 Terminate flooring at centerline of door in openings where adjacent floor finish or colour is dissimilar.
	.15 Install edge reducer strips at unprotected or exposed edges where flooring terminates. Securely bond to subfloor in straight true line.
	.16 Install reducer and transition strips between floor areas which do not meet flush with each other. Securely bond to subfloor in straight true line.
	.17 Continue flooring over areas which will be under builtin furniture, wood and metal casework and equipment.

	3.5 CLEANING
	.1 Cleaning:  Remove temporary coverings and protection of adjacent work areas. Repair or replace damaged installed products.  Clean installed products in accordance with manufacturer's instructions prior to owner's acceptance.  Remove construction debris from project site and legally dispose of debris.
	.1 Remove visible adhesive and other surface blemishes using cleaning methods recommended by floor manufacturer.
	.2 Sweep and vacuum floor after installation.
	.3 Do not wash floor until after time period recommended by flooring manufacturer.
	.4 Damp mop flooring to remove black marks and soil.


	3.6 INITIAL MAINTENANCE
	.1 Perform initial maintenance in accordance with tile manufacturer’s recommendations using manufacturer’s recommended materials.

	3.7 PROTECTION OF FINISHED WORK
	.1 Protect new floors from traffic, deterioration and damage at all times until final inspection.
	.2 Prohibit traffic on floor for 48 hours after installation.
	.3 Use only water-based coating for linoleum.



	096813 Tile Carpeting
	Part 1 General
	1.1 RELATED SECTIONS
	.1 Section 09 65 13 Resilient Base and Accessories: Resilient base for carpeted areas.
	.2 Section 09 65 19 Resilient Tile Flooring: Floor reducer and transition strips.

	1.2 REFERENCES
	.1 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB4.2 No.27.6M91(R2013), Textile Test Methods - Flame Resistance - Methemine Tablet Test for Textile Floor Coverings.
	.2 CAN/CGSB4.12993, Carpet for Commercial Use.

	.2 Carpet and Rug Institute (CRI)
	.1 CRI10496, Standard Installation of Commercial Carpet.
	.2 IAQ Carpet Testing Program.

	.3 National Floor Covering Association (NFCA)
	.1 Floor Covering Specification Manual.

	.4 Underwriters' Laboratories of Canada (ULC)
	.1 CAN/ULCS102.2-10, Surface Burning Characteristics of Flooring, Floor Covering and Miscellaneous Materials and Assemblies.


	1.3 SUBMITTALS
	.1 Submit the following in accordance with submittal procedures of Section 00 10 00.
	.2 Submit verification to demonstrate compliance with CAN/ULCS102.2 for floor covering.
	.3 Submit proof that carpet has been tested and passed the Indoor Air Quality (IAQ) Carpet Testing Program requirements of the Carpet and Rug Institute (CRI) and the Canadian Carpet Institute (CCI).
	.4 Submit carpet schedule using same room designations indicated on drawings.
	.5 Submit carpet manufacturer's installation instructions:  Indicate special procedures and perimeter conditions requiring special attention.
	.6 Submit certification and description of carpet reclamation and/or recycling process.

	1.4 PRODUCT DATA
	.1 Submit product data in accordance with submittal procedures of Section 00 10 00.
	.2 Submit product data sheet for each carpet, undercushion, adhesive, carpet protection and subfloor patching compound.
	.3 Submit WHMIS MSDS  Material Safety Data Sheets acceptable to Labour Canada and Health Canada for carpet adhesive and seam adhesive. Indicate VOC content.
	.4 Submit data on specified products, describing physical and performance characteristics, sizes, patterns, colours, and methods of installation.

	1.5 SAMPLES
	.1 Submit samples in accordance with submittal procedures of Section 00 10 00.
	.2 Submit duplicate pieces of each type, size and colour of carpet tile specified.

	1.6 CLOSEOUT SUBMITTALS
	.1 Submit operation and maintenance data for incorporation into manual specified in Section 00 10 00
	.2 Submit maintenance data: Include maintenance procedures, recommendations for maintenance materials and equipment, and suggested schedule for cleaning.

	1.7 QUALIFICATIONS
	.1 Installer Qualifications:
	.1 Flooring contractor requirements.
	.1 Specialty contractor normally engaged in this type of work, with prior experience in  installation of these types of materials.
	.2 Certified by carpet manufacturer prior to bid submission.
	.3 Must not subcontract labour without written approval of Departmental Representative.


	.2 Be responsible for proper product installation, including floor testing and preparation as specified and in accordance with carpet manufacturers written instructions.

	1.8 REGULATORY REQUIREMENTS
	.1 Carpet tile shall be tested to CAN/ULC-S102.2 and have a maximum flame spread rating of 300 and maximum smoke developed rating of 450 in accordance with NBC requirements
	.2 Indoor Air Quality: compliance with CRI/CCI Green Label Indoor Air Quality Program, CRI/CCIIAQ requirements for maximum total volatile chemicals released into air. Label each carpet product with CRI/CCIIAQ label.

	1.9 DELIVERY, STORAGE AND HANDLING
	.1 Label packaged materials. 
	.2 Store packaged materials in original containers or wrapping with manufacturer's seals and labels intact.
	.3 Store carpeting and accessories in location as directed by Departmental Representative. Store carpet and adhesive at minimum temperature of 18°C and relative humidity of maximum 65% for minimum of 48 hours before installation.
	.4 Prevent damage to materials during handling and storage. Keep materials under cover and free from dampness.
	.5 Store materials in area of installation for minimum period of 48 hours prior to installation.
	.6 Modular carpet: store on pallet form as supplied by Manufacturer.  Do not stack pallets.

	1.10 ENVIRONMENTAL REQUIREMENTS
	.1 Moisture: Ensure substrate is within moisture limits and alkalinity limits prescribed by manufacturer. Prepare moisture testing and provide report to Departmental Representative.
	.2 Temperature: Maintain ambient temperature of not less than 18oC from [48] hours before installation to at least 48 hours after completion of work.
	.3 Relative humidity: Maintain relative humidity between 10 and 65% RH for 48 hours before, during and 48 hours after installation.
	.4 Safety: Comply with requirements of Workplace Hazardous Materials Information System (WHMIS) regarding use, handling, storage, and disposal of hazardous materials.
	.5 Ventilation:
	.1 Arrange with Departmental Representative to operate existing building ventilation system to provide continuous ventilation during and after carpet application. 24 hours per day during installation and for 7 days after completion of carpet installation.


	1.11 EXTRA MATERIALS
	.1 Provide extra materials of carpet, carpet base, and adhesives in accordance with Section 00 10 00.
	.2 Provide modular tile maintenance material in quantity equivalent to minimum 5% of each colour, pattern and type of carpeting installed. Minimum one full box of each.
	.3 Extra materials to be from same production run as installed materials.
	.4 Identify each package of carpet and each container of adhesive.
	.5 Deliver to site and store where directed by Departmental Representative.


	Part 2 Products
	2.1 MANUFACTURERS
	.1 Specification is based on products of Shaw Contract Group. Products of other modular carpet manufacturers may be acceptable subject to review and acceptance by the Departmental Representative for conformance to design concept and specifications.
	.2 Certified to Carpet and Rug Institute's and the Canadian Carpet Institute IAQ requirements.

	2.2 MODULAR CARPET (CT)
	.1 Provide carpet tile in dimensions, patterns and colours as specified.
	.2 Construction: tufted.
	.3 Pile Surface Appearance:
	.1 Multilevel pattern loop.

	.4 Pile fibre: to CAN/CGSB4.129.
	.1 Nylon.

	.5 Gauge: 1/12.
	.6 Stitch Rate: 10 per inch.
	.7 Tuft Density: 6,511 ounces per square yard.
	.8 Finished Pile Thickness: 0.094 inch.
	.9 Yarn Dye Method: 100% solution dyed.
	.10 Colourization: multiple colour tones.
	.11 Colourfastness to light: to CAN/CGSB4.2No.18.3.
	.12 Primary Backing: woven.
	.13 Secondary Backing: synthetic.
	.14 Soil protection: manufacturer’s protective treatment.

	2.3 INSTALLATION ACCESSORIES
	.1 Adhesive:
	.1 Pressure sensitive type: recommended by carpet manufacturer for direct glue down installation of modular carpet or speciality backed carpets.

	.2 Primers: waterproof, type recommended by flooring manufacturer for specific material on applicable substrate, above, at or below grade.
	.3 Sub-floor filler and leveller to ASTM F710, moisture-, mildew-, and alkali-resistant material, with 3000 psi compressive strength when cured: 
	.1 2 part latextype filler requiring no water and packaged separately in correctly proportioned units as recommended by flooring manufacturer for use with their product.

	.4 Reducer and transition strips: resilient wedge profile transition of thermoplastic rubber compound, 457 mm wide from 0 to thickness to suit transition.
	.1 Acceptable product: Subfloor Leveller as manufactured by Roppe.

	.5 Transition and edge strips: purpose made solid vinyl strip, tapered profile, dimensions to provide flush meeting with adjacent surfaces, color to be selected by Departmental Representative from manufacturer’s standard range.
	.1 Provide “J” or “T” profiles as necessary to protect edges at transitions.
	.2 Tapered vinyl or rubber edging, profile and thickness to suit flooring condition, with lip to extend under floor finishes, shoulder flush with top of adjacent floor finish. Colour selected by Departmental Representative from manufacturer’s full range.

	.6 Carpet protection: nonstaining heavy duty kraft paper.
	.7 Subfloor patching compound: Portland cement base filler, mix with latex and water to form a cementitious paste.


	Part 3 Execution
	3.1 SUBFLOOR TREATMENT
	Concrete shall be inspected to determine special care required to make it a suitable foundation for carpet.  Fill cracks 3 mm wide and level protrusions over 0.8 mm with appropriate and compatible latex or polymer fortified patching compound.
	.2 Do not exceed manufacturer's recommendations for patch thickness.
	.3 Large patch areas are to primed with a compatible primer.
	.4 Concrete substrates shall be cured, clean and dry.
	.5 Concrete substrates shall be free of paint, dirt, grease, oil, curing or parting agents, and other contaminates, including sealers, that may interfere with the bonding of the adhesive.
	.6 Wherever a powdery or porous concrete surface is encountered, a primer compatible with the adhesive shall be used to provide a suitable surface for gluedown installation.

	3.2 PREPARATION
	.1 Prepare floor surfaces in accordance with CRI 104  Standard for Installation of Commercial Carpet.
	.2 Precondition carpeting following manufacturer's printed instructions.

	3.3 SUB-FLOOR TRANSITION LEVELLER
	.1 Provide pre-fabricated resilient subfloor leveller at all transitions between resilient tile flooring and adjacent flooring types where elevation difference is 12.7 mm or less.
	.2 Trim width of leveller to suit difference in elevation.

	3.4 INSTALLATION OF ADHESIVE
	.1 Review substrate and environmental conditions to ensure they are in accordance with adhesive manufacturer's written requirements.
	.2 Mix and apply adhesives in strict accordance with manufacturer's written instructions, observing recommended application techniques and spread rates, open times and safety precautions.
	.3 Apply adhesive to fully cover substrate using appropriate notched trowel.  Use new trowels when existing trowels become worn.  Self-adhesive carpet tile installation shall be in accordance with manufacturer's recommendations.

	3.5 INSTALLATION OF CARPET TILE
	.1 Install modular carpet in accordance with manufacturer's printed instructions and in accordance with NFCA guidelines using tools, materials, methods and sequence of work as recommended 
	.2 Install carpet tile as indicated in areas and patterns detailed on drawings and/or indicated on the project Finish Schedule.
	.3 Install carpet tile adhered to substrate in accordance with NFCA requirements and carpet tile manufacturer's recommendations.
	.4 Install carpet tile starting in the centre of the room and working outwards towards perimeter walls. Other acceptable commercial practices can be substituted as the starting point to provide a border width equal to at least half a tile.
	.5 Install carpet tile with butted joints straight, in true plane with carpet nap in pattern indicated. Ensure dye lot, pattern, and texture match within any one area. All patterns shall be pre-approved by Departmental Representative.
	.6 Border tiles shall be scribed to vertical surfaces and around architectural, mechanical, electrical and furniture fixtures, fitments and floor projections, and cut and fitted into place after the field tile has been laid and before wall base has been installed.
	.7 Install carpet tile into recesses and closets adjacent to carpeted areas and continuous through doorways and other openings for a uniform appearance.
	.8 Do not bridge building expansion joints with carpet tile; provide for movement.
	.9 Tiles should be carefully rolled in each direction with a roller of size and weight as recommended by carpet tile manufacturer to ensure full adhesion of tile to the substrate and again when entire room is complete to ensure uniform adhesion.
	.10 Clean excess adhesive off of tiles after installation using methods and materials recommended by flooring and adhesive manufacturer.

	3.6 COMPLETION
	.1 On completion of work, trim all loose pieces of face yarn with scissors, remove all carpet tile scraps and other refuse from areas and rooms worked in and from job site, and inspect and correct other apparent defects.
	.2 Vacuum carpet tile with a beater type vacuum to remove dirt. Remove any soiled spots with proper cleaner recommended by carpet tile manufacturer for each type of carpet tile installed.

	3.7 PROTECTION OF FINISHED WORK
	.1 Prohibit traffic on carpet for a period of 24 hours until adhesive is cured.
	.2 Install carpet protection to satisfaction of Departmental Representative.



	099100 Painting
	Part 1 General
	1.1 SUMMARY
	.1 Work of this Section includes surface preparation and paint finishes for all new and previously painted exposed and semi-concealed surfaces within the area under contract for which a paint formula is specified. 
	.1 Semi-concealed areas include inside of light troughs and valences, behind grilles, and projecting edges above and below sight lines.
	.2 Moisture testing of substrates.
	.3 Provision of safe and adequate ventilation as required where toxic and/or volatile/flammable materials are being used over and above temporary ventilation supplied by others.

	.2 Re-painting previously painted surfaces also includes:
	.1 Material and installation of site applied paint finishes painting pre-existing painted surfaces.
	.2 Surface preparation of substrates as required for acceptance of paint, including cleaning, small crack repair, patching, caulking, and making good surfaces and areas to limits defined under MPI Repainting Maintenance Manual requirements.
	.3 Specific pre-treatments noted herein or specified in the MPI Repainting Maintenance Manual.
	.4 Sealing/touch-up, spot priming, and/or full priming surfaces for repainting in accordance with MPI Repainting Maintenance Manual requirements.


	1.2 RELATED SECTIONS
	.1 Section 08 11 13 - Hollow Steel Doors and Frames: Doors and frames to receive paint finish.
	.2 Section 08 14 16 - Flush Wood Doors: Doors to receive paint finish.

	1.3 REFERENCES
	.1 Environmental Protection Agency (EPA)
	.1 EPA Test Method for Measuring Total Volatile Organic Compound Content of Consumer Products, Method 24 - 1995, (for Surface Coatings).

	.2 Health Canada / Workplace Hazardous Materials Information System (WHMIS)
	.1 Material Safety Data Sheets (MSDS).

	.3 Master Painters Institute (MPI)
	.1 MPI Architectural Painting Specifications Manual, 2005.
	.2 MPI Maintenance Repainting Manual 2004

	.4 National Fire Code of Canada – 2005

	1.4 PERFORMANCE REQUIREMENTS
	.1 Unless specified otherwise, provide materials and perform the work in accordance with the MPI Premium grade requirements for each system specified.

	1.5 QUALITY ASSURANCE
	.1 Qualifications and Experience:
	.1 Painting Subcontractor shall have a minimum of five years proven satisfactory experience. Submit list of last three comparable jobs including, job name and location, specifying authority, and project manager.
	.2 Journeymen shall be qualified journeymen who have "Tradesman Qualification Certificate of Proficiency" engaged in painting work.
	.3 Apprentices shall work under direct supervision of qualified trades person in accordance with trade regulations.

	.2 Pre-Installation Meeting:
	.1 Convene pre-installation meeting one week prior to beginning work of this Section and on-site installations.
	.1 Verify project requirements.
	.2 Review installation and substrate conditions.
	.3 Coordination with other building subtrades.
	.4 Review manufacturer's installation instructions and warranty requirements.


	.3 Retain purchase orders, invoices and other documents to prove conformance with specification requirements when requested by Departmental Representative.

	1.6 SCHEDULING
	.1 Submit work schedule for various stages of painting to Departmental Representative for review.  Submit schedule minimum of 10 Working Days in advance of proposed operations.
	.2 Paint occupied facilities in accordance with approved schedule.  
	.3 Obtain written authorization from Departmental Representative for changes in work schedule.
	.4 Schedule painting operations to prevent disruption of occupants.

	1.7 SUBMITTALS
	.1 Submittals in accordance with submittal procedures of Section 00 10 00.
	.2 Product Data:
	.1 Submit product data and instructions for each paint and coating product to be used prior to ordering materials. Do not order materials until list has been accepted.
	.2 Submit product data for the use and application of paint thinner.
	.3 Submit two copies of Workplace Hazardous Materials Information System (WHMIS) Material Safety Data Sheets (MSDS) in accordance with Section 00 10 00  Submittal Procedures. Indicate VOCs during application and curing.

	.3 Samples:
	.1 Submit full range colour sample chips for review and selection. Indicate where colour availability is restricted.
	.2 Prepare samples with stepped application of finish system showing each separate coat, including primers and block fillers. 
	.3 Submit duplicate 200 x 300 mm sample panels of each paint, stain, clear coating, and special finish with specified paint or coating in colours, gloss/sheen and textures required to MPI Architectural Painting Specification Manual standards submitted on following substrate materials:
	.1 3 mm plate steel for finishes over primed ferrous metal surfaces.
	.2 3 mm wipe-coat galvanized plate steel for finishes over wipe-coated galvanized metal surfaces such as hollow metal doors and frames.
	.3 3 mm galvanized plate steel for finishes over galvanized metal surfaces other than hollow metal doors and frames.
	.4 13 mm birch plywood for finishes over wood surfaces.
	.5 50 mm concrete block for finishes over concrete or concrete masonry surfaces.
	.6 13 mm gypsum board of each type specified for finishes over each type of gypsum board specified and other smooth surfaces.

	.4 Include list of material and application for each coat of each sample. Label each sample as to location and application.
	.5 Retain reviewed samples on-site to demonstrate acceptable standard of quality for appropriate on-site surface.

	.4 Test reports and Certificates: 
	.1 Submit certified test reports for paint from approved independent testing laboratories, indicating compliance with specifications for specified performance characteristics and physical properties.
	.1 Lead, cadmium and chromium: presence of and amounts.
	.2 Mercury: presence of and amounts.
	.3 Organochlorines and PCBs: presence of and amounts.

	.2 Submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.

	.5 Closeout Submittals: 
	.1 Submit maintenance data for incorporation into manual specified in Section 00 10 00 – Maintenance Manuals include following:
	.1 Product name, type and use.
	.2 Manufacturer's product number.
	.3 Colour numbers.
	.4 MPI Environmentally Friendly classification system rating.



	1.8 MOCK-UPS:
	.1 Construct mockups in accordance with quality assurance requirements of Section 00 10 00.
	.1 Provide 3 000 mm x 3 000 mm mockup. 
	.2 Prepare and paint designated surface, area, room or item (in each colour scheme) to specified requirements of each interior finish system listed, with specified paint or coating showing selected colours, gloss/sheen, textures.
	.3 Mock-up will be used:
	.1 To judge workmanship, substrate preparation, operation of equipment and material application and workmanship to MPI Architectural Painting Specification Manual standards.

	.4 Locate where directed where indicated.
	.5 Allow 24 hours for inspection of mockup before proceeding with work.
	.6 When accepted, mockup will demonstrate minimum standard of quality required for this work. Approved mockup may not remain as part of finished work. Remove mock-up and dispose of materials when no longer required and when directed by Departmental Representative.


	1.9 DELIVERY, STORAGE AND HANDLING
	.1 Pack, ship, handle and unload materials in accordance with manufacturer's written instructions.
	.2 Acceptance at Site:
	.1 Identify products and materials with labels indicating:
	.1 Manufacturer's name and address.
	.2 Type of paint or coating.
	.3 Compliance with applicable standard.
	.4 Colour number in accordance with established colour schedule.


	.3 Remove damaged, opened and rejected materials from site.
	.4 Storage and Protection:
	.1 Provide and maintain dry, temperature controlled, secure storage.
	.2 Store materials and supplies away from heat generating devices.
	.3 Store materials and equipment in well ventilated area with temperature range 7 degrees C to 30 degrees C.

	.5 Store temperature sensitive products above minimum temperature as recommended by manufacturer.
	.6 Keep areas used for storage, cleaning and preparation clean and orderly. After completion of operations, return areas to clean condition.
	.7 Remove paint materials from storage only in quantities required for same day use.
	.8 Fire Safety Requirements:
	.1 Provide one 9 kg Type ABC dry chemical fire extinguisher adjacent to each storage area.
	.2 Store oily rags, waste products, empty containers and materials subject to spontaneous combustion in ULC approved, sealed containers and remove from site on a daily basis.
	.3 Handle, store, use and dispose of flammable and combustible materials in accordance with National Fire Code of Canada requirements.


	1.10 SITE CONDITIONS
	.1 Heating, Ventilation and Lighting:
	.1 Provide continuous ventilation for seven days after completion of application of paint.
	.2 Coordinate use of existing ventilation system with Departmental Representative and ensure its operation during and after application of paint as required.
	.3 Provide temporary ventilating and heating equipment where permanent facilities are not available or supplemental ventilating and heating equipment if ventilation and heating from existing system is inadequate to meet minimum requirements.
	.4 Provide minimum lighting level of 323 Lux (30 foot candles) on surfaces to be painted.

	.2 Temperature, Humidity and Substrate Moisture Content Levels:
	.1 Perform painting work when maximum moisture content of the substrate is below:
	.1 12% for concrete, concrete masonry, clay masonry.
	.2 15% for wood.
	.3 12% for plaster and gypsum board.

	.2 Test for moisture using calibrated electronic Tramex type moisture meter. Test concrete floors for moisture using "cover patch test".
	.3 Allow new concrete and masonry to cure minimum of 28 days.
	.4 Test concrete, masonry and plaster surfaces for alkalinity as required.

	.3 Surface and Environmental Conditions:
	.1 Apply paint finish in areas where dust is no longer being generated by related construction operations or when wind or ventilation conditions are such that airborne particles will not affect quality of finished surface.
	.2 Apply paint to adequately prepared surfaces and to surfaces within moisture limits.
	.3 Apply paint when previous coat of paint is dry or adequately cured.


	1.11 EXTRA MATERIALS:
	.1 Submit maintenance materials in accordance with closeout submittals requirements of Section 00 10 00.
	.2 Deliver extra materials from same production run as products installed. Package products with protective covering and identify with descriptive labels.
	.3 Quantity: provide one one-litre can of each type and colour of primer and finish coating. Identify colour and paint type in relation to established colour schedule and finish system.
	.4 Delivery, storage and protection: comply with Departmental Representative requirements for delivery and storage of extra materials.


	Part 2 Products
	2.1 MATERIALS
	.1 Paint materials listed in the MPI Approved Products List (APL) are acceptable for use on this project.
	.2 Provide paint materials for paint systems from single manufacturer.
	.3 Conform to latest MPI requirements for interior painting work including preparation and priming.
	.4 Materials (primers, paints, coatings, varnishes, stains, lacquers, fillers, thinners, solvents, etc.) in accordance with MPI Architectural Painting Specification Manual "Approved Product" listing.
	.5 Linseed oil, shellac, and turpentine: highest quality product from approved manufacturer listed in MPI Architectural Painting Specification Manual, compatible with other coating materials as required.
	.6 Provide paint products meeting MPI E2 ratings based on VOC (EPA Method 24) content levels.
	.7 Formulate and manufacture water-borne surface coatings with no aromatic solvents, formaldehyde, halogenated solvents, mercury, lead, cadmium, hexavalent chromium or their compounds.

	2.2 FINISH AND COLOURS
	.1 Departmental Representative will provide Colour Schedule after Contract award.
	.2 Colour schedule base colours and accent colours to be as indicated.

	2.3 MIXING AND TINTING
	.1 Perform colour tinting operations prior to delivery of paint to site. Obtain written approval from Departmental Representative for tinting of painting materials on site.
	.1 For re-painting, the first coat in a two coat (Premium) repaint system shall be tinted slightly lighter colour than top coat to show visible difference between coats.
	.2 For painting new surfaces, the second coat in three coat system shall be tinted slightly lighter colour than top coat to show visible difference between coats.

	.2 Mix paste, powder or catalyzed paint mixes in accordance with manufacturer's written instructions.
	.3 Use and add thinner in accordance with paint manufacturer's recommendations.  Do not use kerosene or similar organic solvents to thin waterbased paints.
	.4 Thin paint for spraying in accordance with paint manufacturer's instructions. If directions are not on container, obtain instructions in writing from manufacturer and provide copy of instructions to Departmental Representative.
	.5 Remix paint in containers prior to and during application to ensure breakup of lumps, complete dispersion of settled pigment, and colour and gloss uniformity.

	2.4 GLOSS/SHEEN RATINGS
	.1 Paint gloss is defined as sheen rating of applied paint, in accordance with following values:
	.2 Gloss level ratings of painted surfaces as indicated and as noted on Finish Schedule.

	2.5 INTERIOR PAINTING AND RE-PAINTING SYSTEMS
	.1 Galvanized metal: New interior doors, frames.
	.1 INT 5.3M – Waterborne Light Industrial Coating, MPI gloss level 5 (semigloss) finish.

	.2 Dressed lumber:  including doors, door and window frames, casings, mouldings:
	.1 INT 6.3BB - Waterborne alkyd MPI gloss level 5 (semigloss) finish for interior doors in non-humid locations only.

	.3 Electrical backer boards.
	.1 INT 6.4P – Intumescent fire retardant alkyd coating, gloss level 1 (flat) finish, ULC listed.

	.4 Plaster and gypsum board walls:  gypsum wallboard and textured finishes:
	.1 INT 9.2B - High performance architectural latex, gloss level 5 (semi-gloss) finish.

	.5 Plaster and gypsum board ceilings, soffits and bulkheads: plaster, gypsum wallboard and textured finishes:
	.1 INT 9.2B - High performance architectural latex, gloss level 1 (flat) finish.



	Part 3 Execution
	3.1 GENERAL
	.1 Perform preparation and operations for interior painting in accordance with MPI Architectural Painting Specifications Manual except where specified otherwise.
	.2 Perform preparation and operations for interior re-painting of existing surfaces in accordance with MPI Maintenance Repainting Manual requirements except where otherwise specified.
	.3 Comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and data sheet.

	3.2 EXAMINATION
	.1 Investigate existing substrates for problems related to proper and complete preparation of surfaces to be painted.  Report to Departmental Representative damages, defects, unsatisfactory or unfavourable conditions before proceeding with work.
	.2 Conduct moisture testing of surfaces to be painted using properly calibrated electronic moisture meter, except test concrete floors for moisture using simple "cover patch test".  Do not proceed with work until conditions fall within acceptable range as recommended by manufacturer.
	.3 Maximum moisture content as follows:
	.1 Stucco, plaster and gypsum board:  12%.
	.2 Concrete:  12%.
	.3 Clay and Concrete Block/Brick:  12 %.
	.4 Wood:  15%.


	3.3 INSPECTION REQUIREMENTS FOR RE-PAINTING WORK
	.1 Inspect existing interior surfaces requiring repainting and notify Departmental Representative in writing of defects or problems, prior to commencing repainting work, or after surface preparation if unseen substrate damage is discovered.
	.2 Assume responsibility for preparation of surfaces with assessed degree of surface degradation up to and including DSD-2 as defined in MPI Maintenance Repainting Manual.
	.3 Where an assessed degree of surface degradation of DSD0 to DSD2 before preparation of surfaces for repainting is revealed to be DSD-3 or DSD4 after preparation, notify Departmental Representative Do not begin repainting until Departmental Representative issues instruction.

	3.4 PREPARATION
	.1 Protection:
	.1 Protect existing building surfaces and adjacent structures from paint spatters, markings and other damage by suitable nonstaining covers or masking.  If damaged, clean and restore surfaces as directed by Departmental Representative.
	.2 Protect items that are permanently attached such as Fire Labels on doors and frames.
	.3 Protect factory finished products and equipment.
	.4 Protect passing pedestrians, building occupants and general public in and about the building.

	.2 Surface Preparation:
	.1 Remove electrical cover plates, light fixtures, surface hardware on doors, bath accessories and other surface mounted equipment, fittings and fastenings prior to undertaking painting operations. Identify and store items in secure location and re-installed after painting is completed.
	.2 Move and cover furniture and portable equipment as necessary to carry out painting operations.  Replace as painting operations progress.
	.3 Place "WET PAINT" signs in occupied areas as painting operations progress. Signs to approval of Departmental Representative.

	.3 Clean and prepare surfaces in accordance with MPI Architectural Painting Specification Manual requirements.  Refer to MPI Manual in regard to specific requirements and as follows:
	.1 Remove dust, dirt, and other surface debris by vacuuming, wiping with dry, clean cloths or compressed air.
	.2 Wash surfaces with a biodegradable detergent and bleach where applicable and clean warm water using a stiff bristle brush to remove dirt, oil and other surface contaminants.
	.3 Rinse scrubbed surfaces with clean water until foreign matter is flushed from surface.
	.4 Allow surfaces to drain completely and allow to dry thoroughly.
	.5 Prepare surfaces for waterbased painting, water-based cleaners should be used in place of organic solvents.
	.6 Use trigger operated spray nozzles for water hoses.
	.7 Many waterbased paints cannot be removed with water once dried.  Minimize use of mineral spirits or organic solvents to clean up waterbased paints.

	.4 Prevent contamination of cleaned surfaces by salts, acids, alkalis, other corrosive chemicals, grease, oil and solvents before prime coat is applied and between applications of remaining coats.  Apply primer, paint, or pretreatment as soon as possible after cleaning and before deterioration occurs.
	.5 Sand and dust between coats as required to provide adequate adhesion for next coat and to remove defects visible from a distance up to 1000 mm.
	.6 Clean metal surfaces to be painted by removing rust, loose mill scale, welding slag, dirt, oil, grease and other foreign substances in accordance with MPI requirements.  Remove traces of blast products from surfaces, pockets and corners to be painted by brushing with clean brushes blowing with clean dry compressed air or vacuum cleaning.
	.7 Touch up of shop primers with primer as specified.
	.8 Do not apply paint until prepared surfaces have been accepted by Departmental Representative.

	3.5 APPLICATION
	.1 Apply paint by brush, roller, (NO AIR SPRAYER, OR AIRLESS SPRAYER). Conform to manufacturer's application instructions, including spreading rates, unless specified otherwise. Method of application shall be approved by Departmental Representative prior to commencement of work.
	.2 Brush and Roller Application:
	.1 Apply paint in uniform layer using brush and/or roller type suitable for application.
	.2 Work paint into cracks, crevices and corners.
	.3 Paint surfaces and corners not accessible to brush using spray, daubers and/or sheepskins.  Paint surfaces and corners not accessible to roller using brush, daubers or sheepskins.
	.4 Brush and/or roll out runs and sags, and overlap marks.  Rolled surfaces free of roller tracking and heavy stipple.
	.5 Remove runs, sags and brush marks from finished work and repaint.

	.3 Use dipping, sheepskins or daubers only when no other method is practical in places of difficult access.
	.4 Apply each coat of paint in a continuous film of uniform thickness.  Repaint thin spots or bare areas before next coat of paint is applied.
	.5 Allow surfaces to dry and properly cure after cleaning and between subsequent coats for minimum time period as recommended by manufacturer.
	.6 Sand and dust between coats to remove visible defects.
	.7 Finish surfaces both above and below sight lines as specified for surrounding surfaces, including such surfaces as tops of interior cupboards and cabinets and projecting ledges.
	.8 Finish inside of cupboards and cabinets as specified for outside surfaces.
	.9 Finish closets and alcoves as specified for adjoining rooms.
	.10 Finish top, bottom, edges and cutouts of doors after fitting as specified for door surfaces.

	3.6 EXISTING PAINTED STEEL SURFACES
	.1 In addition to the requirements specified, prepare and apply coatings to the following surfaces:
	.1 Hollow steel doors and frames to remain.
	.2 Existing heat register louvered covers.
	.1 At option of Contractor, register covers may be removed from site to paint shop for surface preparation and finish painting. 
	.2 For materials taken off site:
	.1 Prepare inventory of items removed and submit to Departmental Representative.
	.2 Transport, store and handled all items taken off site protected from all loss, deterioration and damage.
	.3 Re-finish as specified, including testing.
	.4 Transport to site and re-install.



	.2 Testing Requirements:
	.1 Prior to complete application, prepare surfaces and apply coatings as specified, for three test areas.
	.2 Allow paint to dry one week and test for adhesion in presence of Departmental Representative.
	.3 If adhesion is poor, perform additional abrasion and re-test.
	.4 Repeat until adhesion is acceptable.

	.3 Abrade existing painted metal surfaces to provide required surface texture.
	.4 Grind all weld burn marks down to smooth, clean, bare metal.
	.5 Clean all particulate matter from surface.
	.6 De-grease existing painted and new bare metal surfaces with specified de-greaser in liquid and/or gel form to suit surface.
	.7 Apply specified primer to all painted and bare metal surfaces in strict accordance with manufacturer’s instructions.
	.8 Apply two coats of specified top coat to primed surfaces in strict accordance with manufacturer’s instructions.

	3.7 MECHANICAL/ELECTRICAL EQUIPMENT
	.1 Paint finished area exposed conduits, piping, hangers, ductwork and other mechanical and electrical equipment with colour and finish to match adjacent surfaces, except as indicated.
	.2 Other unfinished areas: leave exposed conduits, piping, hangers, ductwork and other mechanical and electrical equipment in original finish and touch up scratches and marks.
	.3 Touch up scratches and marks on factory painted finishes and equipment with paint as supplied by manufacturer of equipment.
	.4 Do not paint over nameplates.
	.5 Keep sprinkler heads free of paint.
	.6 Paint inside of ductwork where visible behind grilles, registers and diffusers with primer and one coat of matt black paint.
	.7 Paint fire protection piping red.
	.8 Paint disconnect switches for fire alarm system and exit light systems in red enamel.
	.9 Paint both sides and edges of backboards for telephone and electrical equipment before installation.  Leave equipment in original finish except for touchup as required, and paint conduits, mounting accessories and other unfinished items.
	.10 Do not paint interior transformers and substation equipment.

	3.8 SITE TOLERANCES
	.1 Walls: no defects visible from a distance of 1000 mm at 90 degrees to surface when viewed using final lighting source.
	.2 Floors and ceilings: no defects visible from floor at 45 degrees to surface when viewed using final lighting source.
	.3 Final coat shall exhibit uniformity of colour and uniformity of sheen across full surface area.

	3.9 FIELD QUALITY CONTROL
	.1 Advise Departmental Representative when surfaces and applied coating is ready for inspection.  Do not proceed with subsequent coats until previous coat has been approved.
	.2 Cooperate with inspection and provide access to areas of work.
	.3 Retain purchase orders, invoices and other documents to prove conformance with specified requirements when requested by Departmental Representative.

	3.10 RESTORATION
	.1 Clean and reinstall hardware items removed before undertaken painting operations.
	.2 Remove protective coverings and warning signs as soon as practical after operations cease.
	.3 Remove paint splashings on exposed surfaces that were not painted.  Remove smears and spatter immediately as operations progress, using compatible solvent.
	.4 Protect freshly completed surfaces from paint droppings and dust to approval of Departmental Representative.  Avoid scuffing newly applied paint.
	.5 Restore areas used for storage, cleaning, mixing and handling of paint to clean condition as approved by Departmental Representative.



	102226 Operable Acoustic Partitions
	Part 1 GENERAL
	1.1 SUMMARY
	.1 This Section includes the following:
	.1 Manually operated, individual panel operable partitions.

	.2 Related Sections include the following:
	.1 Division 06 Sections for wood framing and supports, and all blocking at head and jambs as required.
	.2 Division 09 Sections for wall and ceiling framing at head and jambs.


	1.2 QUALITY ASSURANCE
	.1 Installer Qualifications: An experienced installer who is certified by the operable partition manufacturer, as qualified to install the manufacturer’s partition systems for work similar in material, design, and extent to that indicated for this Project.
	.2 Acoustical Performance: Test operable partitions in an independent acoustical laboratory in accordance with ASTM E90 test procedure to attain no less than the STC rating specified. Provide a complete and unedited written test report upon request.
	.3 Preparation of the opening shall conform to the criteria set forth per ASTM E557 Standard Practice for Architectural Application and Installation of Operable Partitions.

	1.3 SUBMITTALS
	.1 Product Data: Material descriptions, construction details, finishes, installation details, and operating instructions for each type of operable partition, component, and accessory specified.
	.2 Shop Drawings: Show location and extent of operable partitions. Include plans, elevations, sections, details, attachments to other construction, and accessories. Indicate dimensions, weights, conditions at openings, and at storage areas, and required installation, storage, and operating clearances. Indicate location and installation requirements for hardware and track, including floor tolerances required and direction of travel. Indicate blocking to be provided by others.
	.3 Setting Drawings: Show imbedded items and cutouts required in other work, including support beam punching template.
	.4 Samples: Color samples demonstrating full range of finishes available by architect. Verification samples will be available in same thickness and material indicated for the work.

	1.4 DELIVERY, STORAGE, AND HANDLING
	.1 Clearly mark packages and panels with numbering systems used on Shop Drawings. Do not use permanent markings on panels.
	.2 Protect panels during delivery, storage, and handling to comply with manufacturer’s direction and as required to prevent damage.

	1.5 WARRANTY
	.1 Provide written warranty by manufacturer of operable partitions agreeing to repair or replace any components with manufacturing defects.
	.2 Warranty period: Two (2) years
	.3 Suspension System Warranty: Five (5) years.


	Part 2 PRODUCTS
	2.1 MANUFACTURERS, PRODUCTS, AND OPERATION
	.1 A. Manufacturers: Subject to compliance with requirements, provide product by the following:
	.1 Modernfold, Inc. or approved equal.

	.2 Products: Subject to compliance with the requirements, provide the following product:
	.1 OP-01: Acousti-Seal #932: Series of paired flat panels hinged together in pairs, manually operated, top supported with operable floor seals.

	.3 Final Closure: 
	.1 OP-01: Horizontally expanding panel edge with removable crank.


	2.2 PANEL CONSTRUCTION
	.1 Nominal 3-inch (76mm) thick panels in manufacturer's standard 48-inch (1220mm) widths. All panel horizontal and vertical framing members fabricated from minimum 16-gage formed steel with overlapped and welded corners for rigidity. Top channel is reinforced to support suspension system components. Frame is designed so that full vertical edges of panels are of formed steel and provide concealed protection of the edges of the panel skin.
	.2 PANEL SKIN shall be: 
	.1 OP-01: 0.50-inch (13mm) tackable 100% recycled gypsum board, class "A" rated single material or composite layers continuously bonded to panel frame. Acoustical ratings of panels with this construction:
	.1 50 STC


	.3 Hinges for Closure Panels, Pass Doors, and Pocket Doors shall be:
	.1 OP-01: Full leaf butt hinges, attached directly to panel frame with welded hinge anchor plates within panel to further support hinge mounting to frame. Lifetime warranty on hinges. Hinges mounted into panel edge or vertical astragal are not acceptable.

	.4 Panel Trim: No vertical trim required or allowed on edges of panels; minimal groove appearance at panel joints. 
	.5 Panel Weights:
	.1 OP-01: 50 STC - 8 lbs./square foot.


	2.3 PANEL FINISHES
	.1 Panel face finish shall factory applied, Class “A” rated material. Finish shall be:
	.1 OP-01: Reinforced vinyl with woven backing weighing not less than 15 ounces per lineal yard.
	.2 OP-01: Full height Tackboard with vinyl or fabric covering.

	.2  Panel trim: Exposed panel trim of one consistent color.
	.1 OP-01: To BE Advised.


	2.4 SOUND SEALS
	.1 Vertical Interlocking Sound Seals between panels: Roll-formed steel astragals, with reversible tongue and groove configuration in each panel edge for universal panel operation. Rigid plastic astragals or astragals in only one panel edge are not acceptable.
	.2 Horizontal Top Seals: Continuous contact extruded vinyl bulb shape with pairs of non-contacting vinyl fingers to prevent distortion without the need for mechanically operated parts.
	.3 Horizontal Bottom Seals:
	.1 Modernfold IA2 bottom seal: Automatic operable seals providing nominal 2-inch (51 mm) operating clearance with an operating range of +1/2-inch (13mm) to –1-1/2 inch (38 mm) which automatically drop as panels are positioned, without the need for tools or cranks.


	2.5 SUSPENSION SYSTEM 
	.1 OP-1: #17 Suspension System
	.1 Suspension Tracks: Minimum 11-gauge, 0.12-inch (3.04mm) roll-formed steel track, suitable for either direct mounting to a wood header or supported by adjustable steel hanger brackets, supporting the load-bearing surface of the track, connected to structural support by pairs of 0.38-inch (10mm) diameter threaded rods. Aluminum track is not acceptable.
	.1 Exposed track soffit: Steel, integral to track, and pre-painted off-white.

	.2 Carriers: One all-steel trolley with steel tired ball bearing wheels per panel (except hinged panels). Non-steel tires are not acceptable.


	2.6 OPTIONS
	.1 Work Surfaces shall be as indicated on drawings:
	.2 1. OP-01: Dry-erase Markerboard: White enamel on steel, bonded to the face of the panel with horizontal trim without exposed fasteners. Trim is not acceptable on vertical edges to provide uninterrupted work surface

	2.7 Accessories/Options:
	.1 Pocket Doors: Acousti-Seal Pocket Doors by Modernfold, Inc., with same finish and appearance as the adjacent panels.


	Part 3 EXECUTION
	3.1  INSTALLATION
	.1 General: Comply with ASTM E557, operable partition manufacturer’s written installation instructions, Drawings and approved Shop Drawings.
	.2 Install operable partitions and accessories after other finishing operations, including painting have been completed.
	.3 Match operable partitions by installing panels from marked packages in numbered sequence indicated on Shop Drawings.
	.4 Broken, cracked, chipped, deformed or unmatched panels are not acceptable.

	3.2 CLEANING AND PROTECTION
	.1 A. Clean partition surfaces upon completing installation of operable partitions to remove dust, dirt, adhesives, and other foreign materials according to manufacturer’s written instructions.
	.2 B. Provide final protection and maintain conditions in a manner acceptable to the manufacturer and installer that insure operable partitions are without damage or deterioration at time of Substantial Completion.

	3.3 ADJUSTING
	.1 Adjust operable partitions to operate smoothly, easily, and quietly, free from binding, warp, excessive deflection, distortion, nonalignment, misplacement, disruption, or malfunction, throughout entire operational range. Lubricate hardware and other moving parts.

	3.4 EXAMINATION
	.1 A. Examine flooring, structural support, and opening, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of operable partitions. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.5 DEMONSTRATION
	.1 Demonstrate proper operation and maintenance procedures to Owner’s representative.
	.2 Provide Operation and Maintenance Manual to Owner’s representative.



	102600 Wall and Corner Guards
	General
	1.1 REFERENCES
	.1 Aluminum Association (AA).
	.1 DAF 45-[03], Designation System for Aluminum Finishes.


	1.2 SUBMITTALS
	.1 Product Data.
	.1 Submit manufacturer's printed product literature, specifications and data sheet in accordance with Section 00 10 00 – General Instructions.
	.2 Submit two copies of WHMIS MSDS  Material Safety Data Sheets in accordance with Section 00 10 00 – General Instructions. Indicate VOC's:
	.1 For adhesives.


	.2 Shop Drawings.
	.1 Submit shop drawings in accordance with Section 00 10 00 – General Instructions.
	.2 Indicate, by large scale details, materials, finishes, dimensions, anchorage and assembly.

	.3 Samples.
	.1 Submit samples in accordance with Section 00 10 00 – General Instructions.
	.2 Submit duplicate 300 mm long samples of profiles and colours for corner guards.

	.4 Manufacturer's Instructions.
	.1 Submit manufacturer's installation instructions.


	1.3 QUALITY ASSURANCE
	.1 Comply with specific project requirements regarding fit and finish.


	Part 2 Products
	2.1 MANUFACTURER
	.1 Koroseal Wall Protection Systems or approved equal.

	2.2 CORNER GAURDS
	.1  Stainless Steel corner guards: 76.2mm thick, x 76.2  mm size, 1220 mm long, with satin finished stainless steel, with removable protective paper cover, surface mounted.

	2.3 ACCESSORIES
	.1 Fasteners: selftapping stainless steel, flush mounting.

	2.4 FINISHES
	.1 #4 Satin.


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

	3.2 INSTALLATION
	.1 Install units on solid backing and erect with materials and components straight, tight and in alignment.
	.2  Mechanically fasten wall guards above new base board.
	.3  Mechanically fasten corner guards as indicated. Provide additional anchorage at corner guards with stainless steel fasteners at 300 mm centres.

	3.3 CLEANING
	.1 Perform cleaning after installation to remove construction and accumulated environmental dirt.
	.2 Clean surfaces after installation using manufacturer's recommended cleaning procedures.
	.3 Upon completion of installation, remove surplus materials, rubbish, tools and equipment barriers.



	122113 Horizontal Roller Blinds
	125000 Furniture
	Part 1 General
	1.1 REFERENCES
	.1 American National Standards Institute (ANSI).
	.1 ANSI A208.12009, Standard for Particleboard.

	.2 American National Standards Institute / Business & Institutional Furniture Manufacturers Association
	.1 ANSI/BIFMA X5.5-2014 Desk Products

	.3 Canadian General Standards Board (CGSB).
	.1 CAN/CGSB-44.227-2008 Free-Standing Office Desks and Components 
	.2 CAN/CGSB44.2322002, Task Chairs for Office Work with Visual Display Terminals.

	.4 Underwriters' Laboratories Canada (ULC).
	.1 CAN/ULCS10210, Standard Method of Test for Surfaces Burning Characteristics of Building Materials and Assemblies.

	.5 Underwriters' Laboratories (UL).
	.1 UL 1286 2008, Standard for Office Furnishings.


	1.2 SUBMITTALS
	.1 Submit product data in accordance with submittal procedures of Section 01 00 10. Indicate conformance to specified reference standards and specifications.
	.2 Submit WHMIS MSDS  Material Safety Data Sheets in accordance with submittal procedures of Section 01 00 10. WHMIS MSDS acceptable to Health Canada.
	.3 Supply part numbers of furniture to allow for replacement of worn or damaged furniture parts.
	.4 Supply instructions detailing procedures for repairing or replacing worn furniture parts.
	.5 Submit samples in accordance with submittal procedures of Section 01 00 10.
	.6 Submit installation diagram showing all items to be shipped complete with power and data.

	1.3 DELIVERY, HANDLING AND STORAGE
	.1 Deliver, store and handle furniture in accordance with manufacturer’s recommendations, using means and methods as necessary to prevent all damage, deterioration and loss.
	.2 Schedule delivery to minimize time of storage at site and to prevent overcrowding of construction areas. Do not deliver furniture until all painting, flooring and overhead work is complete and products are required for installation.
	.3 Deliver products in manufacturer’s original sealed containers or wrappings, complete with labels and instructions for handling, storing, unpacking, protecting and installing.
	.4 Inspect products upon delivery to ensure compliance with the Contract Documents and to ensure that products are free from damage and deterioration and are properly protected.

	1.4 WARRANTY
	.1 Provide written assurance that replacement parts will be available for minimum of 5years following discontinuation of product manufacture.
	.2 Ensure warranties provide for repair rather than replacement.


	Part 2 Products
	2.1 FURNITURE PRODUCTS
	.1 Specification is based on products as listed by a stated manufacture. Equivalent products with similar design and function must be submitted to the Departmental Representative for review, conformance to design concept and accommodation requirements.
	.2 Provide all finished products specified in this section as the products of a single manufacturer with a minimum of ten (10) years experience in the manufacturing of office furniture.
	.3 Products shall conform to applicable requirements of CAN/CGSB-44.227, CAN/CGSB44.232, and UL 1286.
	.4 Surface burning characteristics shall conform to requirements of National Building Code of Canada when tested in accordance with CAN/ULCS102.

	2.2 MEETING CHAIR – Meeting Rooms 348, 349.
	.1 Dimensions:
	.1 Seat height: 419 - 527 mm.
	.2 Overall height: 953 - 1060 mm.
	.3 Overall depth: 711 mm.
	.4 Overall width: 711 mm.
	.5 Seat width: 470 mm.
	.6 Seat depth: 457 mm.
	.7 Back height: 533 mm.
	.8 Back width: 482 mm.

	.2 Features
	.1 Frame: 22 mm solid steel frame, constructed for strength and durability.
	.2 Seat: Upholstered with foam pad.
	.1 Color selected by Departmental Representative from manufacturer’s full range.
	.2 Upholstery: Grade 2 

	.3 Back: Midback, mesh.
	.1 Color selected by Departmental Representative from manufacturer’s full range.

	.4 Control Mechanism: Synchro tilt.
	.5 Casters: 65mm carpet Casters Standard.
	.6 Frame finish: Polished Aluminum
	.7 Chair Style:
	.1 Arms: Conference Arm.
	.2 Base: 5 prong base with casters, chrome finish.
	.3 Arms: Fixed conference arms..


	.3 Similar product to:
	.1 Inertia Mesh Conference Midback Chair as manufactured by Allseating, or approved equal.


	2.3 TASK STOOL – Area 336 and Area 339.
	.1 Dimensions:
	.1 Seat height: 508 - 711 mm.
	.2 Overall height: 1041 - 1245 mm.
	.3 Overall depth: 711 mm.
	.4 Overall width: 711 mm.
	.5 Seat width: 470 mm.
	.6 Seat depth: 457 mm.
	.7 Back height: 533 mm.
	.8 Back width: 482 mm.

	.2 Features
	.1 Frame: 22 mm solid steel frame, constructed for strength and durability.
	.2 Seat: Upholstered with foam pad.
	.1 Color selected by Departmental Representative from manufacturer’s full range.
	.2 Upholstery: Grade 2 

	.3 Back: Highback, mesh.
	.1 Color selected by Departmental Representative from manufacturer’s full range.

	.4 Control Mechanism: 19 – basic.
	.5 Foot ring.
	.6 10 inch stool package.
	.7 Adjustable width brackets (knob).
	.8 Casters: 65mm carpet Casters Standard.
	.9 Frame finish: Polished Aluminum
	.10 Chair Style:
	.1 Arms: 4 dimensional.
	.2 Base: 5 prong base with casters, chrome finish.


	.3 Similar product to:
	.1 Inertia Mesh Stool as manufactured by Allseating, or approved equal.


	2.4 TASK CHAIR – Quiet Room 328 and Typical Hoteling Stations
	.1 Dimensions:
	.1 Seat height: 419 - 527 mm.
	.2 Overall height: 1016 - 1124 mm.
	.3 Overall depth: 711 mm.
	.4 Overall width: 711 mm.
	.5 Seat width: 470 mm.
	.6 Seat depth: 470 mm.
	.7 Back height: 597 mm.
	.8 Back width: 482 mm.

	.2 Features
	.1 Frame: 22 mm solid steel frame, constructed for strength and durability.
	.2 Seat: Upholstered with foam pad.
	.1 Color selected by Departmental Representative from manufacturer’s full range.
	.2 Upholstery: Grade 2 

	.3 Back: Highback, mesh.
	.1 Color selected by Departmental Representative from manufacturer’s full range.

	.4 Control Mechanism: Synchro tilt.
	.5 Casters: 65mm carpet Casters Standard.
	.6 Frame finish: Polished Aluminum
	.7 Chair Style:
	.1 Arms: Conference Arm.
	.2 Base: 5 prong base with casters, chrome finish.
	.3 Arms: Fixed conference arms.


	.3 Similar product to:
	.1 Inertia Conference Highback Chair as manufactured by Allseating, or approved equal.


	2.5 GUEST CHAIR – Office 332, 333, 334 and 335.
	.1 Dimensions:
	.1 Seat height: 445 mm.
	.2 Overall height: 812 mm.
	.3 Overall depth: 610 mm.
	.4 Overall width: 457 mm.

	.2 Features:
	.1 Upholstered Seat GR 2.
	.1 Seat foam, cut foam standard.

	.2 Woven+ mesh back.
	.3 Color selected by Departmental Representative from manufacturer’s full range.
	.4 Ganging brackets with arms.
	.5 Carpet casters
	.6 Tubular steel frame, silver finish.

	.3 Similar product to:
	.1 Inertia Mesh Side Chair as manufactured by Allseating, or approved equal.


	2.6 STATIONARY LOUNGE CHAIR – Waiting Area 327.
	.1 Dimensions
	.1 Seat height: 432 mm.
	.2 Overall height: 864 mm.
	.3 Overall depth: 813 mm.
	.4 Overall width: 813 mm.
	.5 Seat width: 610 mm.
	.6 Seat depth: 483 mm.
	.7 Back height: 432 mm
	.8 Bach width: 610 mm

	.2 Features
	.1 Available as single cushion lounge chair 
	.2 Upholstered back/seat.
	.3 Passive lumbar back support. 
	.4 Grommets to accommodate cup holder and tablet arm non- handed (reversible) 
	.5 Tablet and cup holder: Standard Laminate finish
	.6 Interior frame has glued and doweled joints, reinforced with screws and cleats.
	.7 Exposed metal legs.
	.8 Fabric: Different fabrics for each of seat and back as selected by Departmental Representative from manufacturer’s full range.
	.9 Legs, back support uprights and optional grommets metal construction in metallic silver finish.

	.3 Similar product to:
	.1 Taylor Lounge Arm Chair, GR 3 as manufactured by Logiflex Office Furniture, or approved equal.


	2.7 TABLET CHAIR – Quiet Rooms 329, 341 and OCA 340, 343, 344.
	.1 Dimensions:
	.1 Seat height: 440 – 550 mm.
	.2 Overall height: 765 – 870 mm.
	.3 Overall depth: 795 mm.
	.4 Overall width: 630 mm.

	.2 Features:
	.1 Base and yolk, polished aluminum 
	.2 Five star base, polished aluminum.
	.3 Fully upholstered, GR 2.
	.1 Color selected by Departmental Representative from manufacturer’s full range.

	.4 Moulded foam construction.
	.5 Tablet arm.
	.6 Cup holder.

	.3 Similar product to:
	.1 Sholes Lounge Arm Chair (SHLED03) as manufactured by Allermuir Sholes, or approved equal.


	2.8 STACKING CHAIR – Kitchenette 342.
	.1 Dimensions
	.1 Seat height: 457 mm.
	.2 Overall height: 862 mm.
	.3 Overall depth: 584 mm.
	.4 Overall width: 546 mm.
	.5 Seat width: 438 mm.
	.6 Seat depth: 457 mm.
	.7 Back height: 362 mm
	.8 Bach width: 470 mm

	.2 Features:
	.1 Stacking chair, stacks 12 high. 
	.2 Sled base, 
	.3 Polypropylene seat and back. 
	.1 Color selected by Departmental Representative from manufacturer’s full range.

	.4 Frames finish chrome.

	.3 Similar product to:
	.1 Tuck Stacking Chair as manufactured by Allseating Seating, or approved equal.


	2.9 STACKING STOOL - Kitchenette 342 and Open Collaboration Area (OCA) 347.
	.1 Dimensions
	.1 Seat height: 787 mm.
	.2 Overall height: 1162 mm.
	.3 Overall depth: 699 mm.
	.4 Overall width: 622 mm.
	.5 Seat width: 438 mm.
	.6 Seat depth: 483 mm.
	.7 Back height: 362 mm
	.8 Bach width: 470 mm

	.2 Features:
	.1 Stacking barstool, stacks 5 high. 
	.2 Sled base, 
	.3 Polypropylene seat and back. 
	.1 Color selected by Departmental Representative from manufacturer’s full range.

	.4 Frames finish chrome.

	.3 Similar product to:
	.1 Tuck Bar Stool as manufactured by Allseating Seating, or approved equal.


	2.10 SIT TABLE - Quiet Room 328, Kitchenette 342 and Office 332, 333, 334 and 335.
	.1 Table Top Finish:  Laminate.
	.2 Tables tops
	.1 Thickness:  30 mm thick.
	.2 Table edge:  PVC  edgeband
	.3 Table Shape:  Round
	.4 Table size: Size: 915 mm diameter by 724 mm high.

	.3 Table Base: Single Column X-Base with glides.
	.4 Similar product to:
	.1 Everywhere Table 915mm as manufactured by Herman Miller, or approved equal.


	2.11 MEETING ROOM, Furniture supplied by one manufacture
	.1 MEETING TABLE – Medium Room 349 and Small Room 348.
	.1 Dimensions:
	.2 Table Top:
	.1 Width: 762 mm.
	.2 Length: 1530 mm.
	.3 Thickness: 26.5 mm.

	.3 Table top construction: manufacturer’s standard core with high-pressure wood grain laminate finish, rectangular shape.
	.1 Color selected by Departmental Representative from manufacturer’s full range.
	.2 Table Connectors: 
	.1 Zinc finish,
	.2 One package of two per table.

	.3 Edge: 
	.1 3 mm thermoplastic polymer edge banding.
	.2 Silver edge.


	.4 Base:
	.1 Metal L Base.
	.2 Flip-Top Mechanism.
	.3 75 mm diameter casters with brake.
	.1 Capacity 45kg per caster.


	.5 Power and data module: UL listed, clear anodized aluminum bezel, with sliding module with four power and one HDMI and one data/communications outlet each:
	.1  Medium Room 349 to have two tables with power and data module.
	.2  Small Room 348 to have one table with power and data module.

	.6 Similar product to:
	.1 Training Tables as manufactured by Lacasse Office Furniture Solutions, or approved equal.


	.2 IT EQUIPMENT TOWER - Medium Room 349
	.1 Dimensions:
	.1 Width: 610 mm.
	.2 Depth: 500 mm.
	.3 Height: 1930 mm.

	.2 Construction shall be manufacturer’s standard core with wood grain laminate finish to match conference room table.
	.3 Edge: 
	.1 3 mm thermoplastic polymer edge banding.
	.2 Silver edge.

	.4 Features:
	.1 Doors 
	.1 With anodized aluminum frame and translucent insert.
	.2 Allows the use of infrared controls to activate electronic devices stored inside, when the door is closed.
	.3 Locks
	.4 Hinges allow for 135° opening.

	.2 Six adjustable shelves, 
	.3 Wire access from the back.
	.4 Handles, cubic, anodized aluminum.
	.5 Fully vented back with wire access from back.. 

	.5 Similar product to:
	.1 Quorum Storage Cabinet as manufactured by Lacasse Office Furniture Solutions, or approved equal.


	.3 BOOKCASE CREDENZA - Medium Room 349
	.1 Dimensions:
	.1 Width: 1800 mm.
	.2 Depth: 500 mm.
	.3 Height: 914 mm.

	.2 Construction shall be manufacturer’s standard core with wood grain laminate finish to match conference room table.
	.3 Edge: 
	.1 3 mm thermoplastic polymer edge banding.
	.2 Silver edge.

	.4 Features:
	.1 Doors 
	.2 Locks
	.3 Hinges allow for 135° opening.
	.4 Two Adjustable shelves
	.5 914 mm bookcase in center.
	.6 Doors with anodized aluminum frame and translucent insert.
	.7 Rear mounted grommets.
	.8 Handles, cubic, anodized aluminum.

	.5 Similar product to:
	.1 Quorum Bookcase Credenza as manufactured by Lacasse Office Furniture Solutions, or approved equal.



	2.12 OPEN MEETING TABLE – Area 336 and Area 339.
	.1 Dimensions:
	.1 Wedge Surface: 
	.1 Length: 2032 mm.
	.2 End Width 1: 1372 mm.
	.3 End Width 2: 915 mm.
	.4 Overall Height: 1067 mm.


	.2 Table Top:
	.1 Edge: Knife edge.

	.3 Base:
	.1 Square.
	.2 Metal, chrome finish.

	.4 Features:
	.1 Built-in 25 mm laminated vertical panel to mount a screen. (mounting bracket not included)
	.2 AV storage cabinet under top with chrome H052 handles. 
	.3 Power and data module: UL listed, clear anodized aluminum bezel, with sliding module with four power and one HDMI and one data/communications outlet each. Cabling to be hardwired with three AWG wires in one flexible metal conduit.
	.4 Vertical wood grain on front and on vertical panel.
	.5 Finishes: Laminate.
	.1 Color selected by Departmental Representative from manufacturer’s full range.

	.6 Similar product to:
	.1 Multimedia Table MG as manufactured by Logiflex Office Furniture, or approved equal.



	2.13 PAPER STORAGE CABINET – MFD Station 338.
	.1 Dimensions:
	.1 Width: 900 mm.
	.2 Depth: 500 mm.
	.3 Height: 914 mm.

	.2 Construction shall be manufacturer’s standard core with wood grain laminate finish to match conference room table.
	.1 Edge: 
	.1 3 mm thermoplastic polymer edge banding.
	.2 Silver edge.


	.3 Features:
	.1 Doors 
	.1 Locks
	.2 Hinges allow for 135° opening.

	.2 One adjustable shelf
	.3 Rear mounted grommets.
	.4 Handles, cubic, anodized aluminum.

	.4 Similar product to:
	.1 Quorum Bookcase Credenza as manufactured by Lacasse Office Furniture Solutions, or approved equal.


	2.14 COFFEE TABLE – Waiting Area 327.
	.1 Dimensions:
	.1 Overall Height: 508 mm.
	.2 Diameter: 915 mm.

	.2 Table Top:
	.1 Finish: Laminate.
	.1 Color selected by Departmental Representative from manufacturer’s full range.

	.2 Table Thickness: 41 mm.
	.3 Edge: Knife Edge.
	.4 Table Shape: Round

	.3 Table Base: Disc.
	.4 Similar product to:
	.1 Magog Coffee Table 915mm Round as manufactured by Logiflex Office Furniture, or approved equal.


	2.15 BAR HEIGHT TABLE - Kitchenette 342 and Open Collaboration Area (OCA) 347.
	.1 Dimensions:
	.1 Overall Height: 1067 mm.
	.2 Length: 1524 mm. OCA 347. 
	.3 Length: 3048 mm. Kitchenette
	.4 Width: 610 mm.

	.2 Tables top:
	.1 Table Top Finish: Laminate.
	.1 Color selected by Departmental Representative from manufacturer’s full range.

	.2 Thickness:  30 mm thick.
	.3 Table edge:  2mm.
	.4 Table Shape:  Rectangular,

	.3 Gable Ends: 50 mm End Panels.
	.1 Gable Finish: Laminate.
	.1 Color selected by Departmental Representative from manufacturer’s full range.


	.4 Similar product to:
	.1 Endzone 50 mm End Panel as manufactured by Spec Furniture Inc, or approved equal.


	2.16 DUAL MONITOR ARM – All Workstations and Office 332, 333, 334 and 335.
	.1 Features:
	.1 600 mm maximum monitor size.
	.2 546 mm arm reach.
	.3 240 mm arm height adjustment range. (450 mm maximum height)
	.4 145° monitor tilt.
	.5 360° monitor rotation with 180° limiter.
	.6 Grommet bolt through mount.
	.7 Silver with black accents.

	.2 Similar product to:
	.1 ISE MA4000 Lite Dual Monitor Arm as manufactured by ISE, or approved equal.


	3.1 FABRICATION
	.1 Manufacture furniture to allow for dismantling and replacing of worn or defective components and recycling options following first use.
	.1 Fabricate furniture to allow for remanufacturing or refurbishing of furniture following first use.
	.2 Seal exposed surfaces of particleboard constructed with urea formaldehyde adhesives to contain formaldehyde emissions.

	.2 Chair Marking and labelling: to CAN/CGSB44.232.


	Part 4 Execution
	4.1 EXAMINATION
	.1 Examine Project site 24 hours before first delivery, including loading dock area, elevators and staging areas to ensure conditions are satisfactory for proper performance of the Work.
	.2 Note existing damage to building or debris that hinders performance and report to Departmental Representative.
	.3 Examine products immediately upon delivery and again prior to installation. Reject damaged or defective items and remove from site.
	.4 Do not proceed until unsatisfactory conditions have been corrected.

	4.2 INSTALLATION OF FURNITURE
	.1 Comply with manufacturer’s installation instructions and recommendations.
	.2 Provide connection devices, hardware, and accessories required for complete installation.

	4.3 CLEANING AND ADJUSTMENT
	.1 Remove and replace products that are chipped, scratched, delaminated, or otherwise defective and do not match adjoining Work or do not operate properly. Provide new matching units, installed as specified and without evidence of replacement.
	.2 Adjust to provide smooth operation of moving parts without binding or racking, levelled to prevent rocking.
	.3 Clean furniture of all soil marks, dust, fingerprints and loose threads.



	125913  Panel Hung Component System Furniture
	Part 1 General
	1.1 RELATED SECTIONS
	.1 Division 26 Electrical: Electrical services for work stations.
	.2 Division 27 Communications: Communications cabling and connections for work stations.

	1.2 REFERENCES
	.1 American National Standards Institute / Business & Institutional Furniture Manufacturers Association
	.1 ANSI/BIFMA X5.5-2014 Desk Products
	.2 ANSI/BIFMA X5.6-2010 Panel Systems
	.3 ANSI/BIFMA X5.9-2012 Storage Units
	.4 ANSI/BIFMA X7.1-2011 Standard for Formaldehyde & TVOC Emissions.

	.2 Canadian General Standards Board
	.1 CAN/CGSB-44.227-2008 Free-Standing Office Desks and Components 
	.2 CAN/CGSB-44.229-2008 Inter-connecting Panel Systems and Supported Components.  

	.3 Underwriters Laboratories
	.1 UL 1286 Standard for Office Furnishings


	1.3 SCOPE OF WORK
	.1 Include all panels and furniture components as indicated on the drawings.  
	.2 Panel systems to include base and/or stackable units, separate and/or in combination to provide an architectural look and function as specified and as indicated.
	.3 Panels to be wired by installers for hook-up by others. Panels are to have desk height or base accessible data, telephone and power, as outlined on drawings. The raceway to be accessible from one or both sides. 

	1.4 MANUFACTURERS & PRODUCTS
	.1 The standard of performance for manufacturer's products and panels are as specified herein and as generally described by the latest edition of CAN/CGSB-44.229 for Inter-connecting Panel Systems and Supported Components.  Free-Standing Components to meet CAN/CGSB-44.227. 
	.2 Local representation with a local sales office and locally available factory trained and certified installers is a requirement.
	.3 Submit all design and associated design material including shop drawings for review in accordance with submittal requirements of Section 01 00 10.
	.4 Manufacturers are to demonstrate by mock-ups the ability to meet the technical specifications, stability without the support of furniture components and load bearing ability with stacking components without changing base units. Mock-up should also show a typical side by side workstation with and without work surfaces and accessories.
	.5 Demonstrations and mock-ups of product shall be carried out locally at supplier showroom, on site or other local installation.

	1.5 SUBMITTALS
	.1 Submit all necessary test reports, samples and other information required to demonstrate that the products to be installed meet all performance criteria specified herein. Systems certification to CAN/CGSB-44.229 Standard.  Assembled panels to meet Flame Spread and Smoked Developed Index of the National Building Code of Canada.
	.2 Provide test reports from a recognized testing laboratory or agency.
	.3 Show complete plans of the work at 1:100 or a scale sufficient to indicate:
	.1 Widths and heights of all panels.
	.2 Locations of panel joins, vertical and horizontal.
	.3 Finish of each side of each panel,
	.4 Locations of all components,
	.5 Heights of work surfaces and accessories indicated.
	.6 Points of connection of powered panels to hard-wired circuits,
	.7 Locations of all electrical and telephone and data outlets

	.4 Update shop drawings upon completion of installation to show completed (as-built) layout in AutoCAD format, as requested by Departmental Representative and in accordance with Department CAD Standards. 

	1.6 WARRANTY
	.1 Provide a written warranty, signed and issued in the name of National Research Council of Canada by the manufacturer stating that the post and panel demountable partitions system is guaranteed against defects in materials and workmanship of the systems as a whole or of any component for a period of five (5) years and against obsolescence for a period of ten (10) years from the date of Substantial Completion.
	.2 Replacement of defective material to be provided at no cost for parts, labourer, and transportation for first five (5) years.  
	.3 Provide replacement parts, including transportation, for five (5) years after initial five (5) years from date of Substantial Completion at no cost to the National Research Council of Canada.

	1.7 TRAINING
	.1 Provide training in accordance with closeout procedures of Section 01 00 10.
	.2 Provide a training program for designated maintenance staff in methods of disassembly and reassembly, reupholstering, replacement and ordering of panels and components, furniture etc.

	1.8 TOOLS
	.1 Supply two (2) sets of tools required for disassembly, reassembly, and reupholstery for use by maintenance personnel, in accordance with closeout procedures of Section 01 00 10.

	1.9 MAINTENANCE DATA
	.1 Provide two (2) sets of Maintenance and Operations Manuals in accordance with closeout procedures of Section 01 00 10,  including assembly, disassembly, refinishing and reupholstering and maintenance data.

	1.10 DIMENSIONS
	.1 Provide panels as dimensioned on drawings.  
	.2 Panel heights shall consist of a base panel with or without added stacking panels to achieve panel division heights as indicated on drawings. 
	.3 Dimensions noted on the drawings are critical minimums required to accommodate specific furniture and provide adequate corridor and exit widths that meet NBCC, latest edition, Exit Requirements.
	.4 Dimensions of workstations shall not be scaled from the drawings.  Workstations are to be constructed using the minimum number of standard panels yielding the total length of the dimension provided such that specified and future components or furniture can be installed in the indicated location. Layouts to accommodate future or specified furniture layouts as shown by combination panel hung and floor supports without having to be reconfigured.
	.5 Panels and workstation components to the manufacturer's nearest standard size to the metric dimensions indicated. 
	.6 Panels and panel ends delineating corridors to fall on straight lines.

	1.11 SCHEDULING
	.1 Departmental Representative to approve installation schedule. Schedule time for inspections and training.

	1.12 MAINTENANCE MATERIALS
	.1 Provide maintenance material listed and in accordance with closeout procedures of Section 01 00 10.
	.2 Provide 15 m2 of each type and colour of upholstery fabric used as surface covering for partition panels. 
	.3 Provide 150 ml quantity of touch-up fluid for the repair of paint-type surfaces.  Supply touch-up fluid in small containers.
	.4 Maintenance materials to be of the same production run, and dye lot as the installed materials.


	Part 2 Products 
	2.1 ACCEPTABLE PRODUCTS AND MANUFACTURERS
	.1 Specification is based on Canvas as manufactured by Herman Miller. Equivalent products with similar design and function must be submitted to the Departmental Representative for review, conformance to design concept and accommodation requirements.
	.2 The following products and manufacturers are acceptable, subject to conformance with the specification and drawings:
	.1 Canvas as manufactured by Herman Miller.
	.2 Compose as manufactured by Haworth.
	.3 Answer as manufactured by Steelcase.
	.4 Leverage as manufactured by Teknion
	.5 Cosmopolitan as manufactured by Tayco.

	.3 Provide all primary products specified in this section as the products of a single manufacturer with a minimum of ten (10) years experience.

	2.2 PANELS
	.1 Panel Types: 
	.1 Panel thickness: 75 mm +/- 5 mm.
	.2 Standard panel width +/- 25mm:
	.1 915 mm
	.2 610 mm
	.3 1219 mm
	.4 1524 mm
	.5 Other panel sizes for closure panels may be required.

	.3 Standard panel heights: 
	.1 1270 or 1447 mm 
	.2 1676 or 1727 mm 

	.4 Use combinations of panel widths and heights listed above to achieve workstation layouts indicated on drawings. Max panel and glass topper height 1727mm, 
	.1 Panel height of 1447 mm plus glass topper height 280 mm = 1727 mm,
	.2 Panel height of 1270 mm plus glass topper height 406mm = 1676 mm.


	.2 Architectural glazed elements: single pane 6.0 mm clear tempered glass, frameless, for panels as indicated. 
	.1 Glass panel-topper height:
	.1 280 mm or 406 mm.


	.3 Panel construction:  Panels to be capable of providing telephone, data and power as indicated. Manufacturer to provide power from building connection to receptacle locations. Cover panels with the specified fabric, attached to allow field re-upholstery without removing the panel. Trim panels  with durable top and side rail. If caps are required by manufacturer to provide trim look, caps are to be metal or PVC unless noted otherwise. Trim to be finished with the manufacturer's standard powder coated finish, colour to be selected by Departmental Representative.   Panels to be load bearing up to 1700 mm.
	.4 Panel frames:
	.1 Frames shall consist of four roll-formed cold rolled steel tubes welded together at the corners into a rectangular frame and finished using an e-coating process.  Frames shall be load bearing.
	.2 Panels shall be reinforced to accommodate cantilevered work surfaces, shelves and storage units.

	.5 Panel core: no-added formaldehyde molded fiber-pad insert.
	.6 Panel joints:  Panels shall be jointed with manufacturer’s standard closure providing a sight and sound seal as tight as possible (maximum allowable gap of 3 mm).  Provide equal sight and sound, seal at existing construction, where wall mounts are used.
	.1 Panels shall have the capability to stack up to 90" and be connect to one another via a bolted connection. 
	.2 Panel connectors must be universal for use in all 90 degree conditions (2-,3- and 4-way conditions shall be orderable as a single line item).

	.7 Support:  Manufacturer's standard, to permit up to 38 mm +/- 5 mm adjustment.  Provide two (2) corrosion resistant supports per panel and provide grippers for each support leg for the finished floor. Provide extended leg support to meet site conditions at no extra cost. Provide support for panels independent of work surfaces. Provide stabilizing panels as required, where wall attachment is not possible. 
	.8 Fabric:  Fabric pattern/style as selected by Departmental Representative from manufacturers full range, meeting this specification. Several colors or patterns may be used throughout, limited to three (3) different colors or patterns. Fabric to meet the following minimum requirements;
	.1 Content:  100% polyester (may contain recycled material)
	.2 Weight:   Between 275 and 400 g per linear m 
	.3 Width:   min 1675 mm
	.4 Directional:  Non-directional
	.5 Fabric to meet the Association of Contract Textiles (ACT), Fabric Performance Guidelines. 

	.9 Adjustment:  Panels to allow for work surface components and accessories to be adjusted in height in 25 mm increments.

	2.3 FURNITURE COMPONENTS 
	.1 Manufacturer's standard systems furniture as shown on the drawings. 
	.2 Provide standard supports and accessories required for proper installation and functioning of the furniture components.  Provide accessories for optimum rigidity of work surfaces and other items without attaching panel bottoms or legs to building structure.  Where support legs are necessary provide corrosion resistant supports and two (2) per panel.
	.3 Colours as selected by the Departmental Representative from the manufacturer's full range.
	.4 Provide numbers and types of units indicated:
	.5 Work Surfaces:  
	.1 Straight and corner styles, depths and lengths as shown.
	.1 Fixed height work surface with panel mounted bracket supports.
	.2 Freestanding  electric height adjustable (simple up down) work table with 686 mm to 1173 mm range on L-shaped legs.
	.1 Typical Workstation – Surface Size:
	.1 610 mm X 1220 mm. 

	.2 Private Offices – 333, 334, 335, and 336 – Surface Size.
	.1 762 mm X 1524 mm with modesty panel.

	.3 Similar product to:
	.1 Renew Sit-To-Stand Tables as manufactured by Herman Miller.



	.2 Manufacturers standard, constructed of high pressure plastic laminate bonded to high pressure particle board, with a high pressure laminate backer sheet on the underside work surfaces and pre-drilled for support devices. 
	.1 Thickness: 25 mm to 30 mm.

	.3 Edges to be rounded and trimmed with a PVC T-moulding in a colour to be selected by Departmental Representative.  
	.4 Support brackets to be self-locking where mounted to panels. Colour and finish to match the panel trim.  
	.5 Each work surface may be supported using pedestals, panels, brackets or cantilever brackets or a combination thereof. 
	.6 Work surfaces may be hung from panels in an off modular manner.  
	.7 Design work surfaces to support up to 200 kg as per ANSI-BIFMA 5.5, 1998, Functional Load Test, tested for 60 minutes fully loaded with less than 1/180 of span deflection.   
	.8 Extra support to be provided for work surfaces 1500 mm and over in length. 
	.9 Provide a clearance envelope under work surfaces 610 mm in depth or greater, to meets CSA Z412 Guidelines for Office Ergominics. 
	.10 Colour to be selected by the Departmental Representative from manufacturer's full range. 
	.11 Floor supports to have adjustable capability for levelling with a vertical adjustment of 25 mm.  

	.6 Open Shelves:
	.1 Construction and finish: to match work surfaces.
	.2 Shelf depth: 337 mm.
	.3 Shelf end height: 204 mm.
	.4 Shelf length 1220mm
	.5 With 1220 mm LED light below.

	.7 Storage tower:  
	.1 Typical Workstation:
	.1 Dimensions:
	.1 Width: 610 mm.
	.2 Depth: 610 mm.
	.3 Height: 1727 mm.

	.2 Drawer configuration: Drawers in box/box/file.
	.3 Closed bookcase with hinged door and one adjustable shelf.
	.4 Colours as selected by Departmental Representative from manufacturer's full range. 

	.2 Private Offices – 333, 334, 335, and 336
	.1 Dimensions:
	.1 Width: 914 mm
	.2 Depth: 610 mm
	.3 Height: 1650 mm

	.2 Full Coat storage with bar.
	.3 Drawer configuration: Drawers in box/box/file.
	.4 Closed bookcase with hinged door and one adjustable shelf.
	.5 Colours as selected by Departmental Representative from manufacturer's full range


	.8 User Adjustable Tool Bar:  Provide one option per workstation,
	.1 Option#1 Panel Integrated User Adjustable Tool Bar
	.1 Manufacturer's standard sizes to match panel width.
	.2 Qty two X 610 mm user adjustable tool bar. 
	.3 Constructed from heavy duty extruded aluminium, Colour finish to match panel trim. 
	.4 Provide all necessary accessories for proper attachment to building components to provide support for panel. 

	.2 Option #2 Panel integrated slat tile:  
	.1 Manufacturer's standard sizes to match panel height and width. 
	.2 Constructed from heavy duty extruded aluminum, Colour finish to match panel trim. 
	.3 Tracks to be 12 mm slotted on 25 mm centers to match panel side rails. 
	.4 Provide all necessary accessories for proper attachment to building components to provide support for panel. 


	.9 Electrical Feed modules:  
	.1 Provide for routing of communications and data cables, and access to power receptacles.  
	.2 Manufacturers standard sizes as indicated.  Modules to provide power to the panel's raceway from wall or ceiling connections.   
	.1 Panel base raceway covers shall have factory installed knockouts (4 per panel, 2 each side).
	.2 External base in feed modules shall be capable of mounting into every base receptacle outlet location.

	.3 Provide leads length as required for connection to the building electrical system.  
	.4 Leads to be in CSA protective covering, as per the Canadian Electrical Code. 

	.10 Ceiling Feeds:
	.1 Provide ceiling poles when required and where indicated. Finish to match metal finish on exposed panel trim.
	.1 Five station or less clusters require one ceiling pole, with power and a minimum data capacity of 24 CAT6.
	.1 With metal separation between power and data.

	.2 Five to eight station clusters require two ceiling poles. One power ceiling feed pole and one data pole with minimum of 24 CAT6 capacity.

	.2 Power pole widths shall be equal to the thickness of the panels.
	.3 Power pole shall be capable of being opened along the length of the vertical of the pole to permit lay-in of wiring.

	.11 Wiring:
	.1 Wiring for panel systems shall have preconnectorized cable assemblies for connection of duplex receptacles and meet the following requirements:
	.1 Voltage:  120/208 VAC
	.2 Circuit capacity: three circuits with not less than six wires providing one circuit having the common ground and having its own neutral. 
	.3 One circuit for dedicated/isolated use of the computer
	.4 Tamper proof connectors.
	.5 Flexible cable to the Canadian Electrical Code, approved for use in systems furniture. The complete electrical system in the panels and the components to meet CSA-C22.2, No. 23. 


	.12 Receptacles:  
	.1 Manufacturer’s standard single sided duplex style, 15 Amp CSA configuration 5-15R configuration.  
	.2 Coordinate actual locations in the panels on site by the Departmental Representative’s Representative.  
	.3 Provide two duplex receptacles for general use and one isolated/dedicated duplex per workstation, receptacles may be a combination of duplex or simplex providing six (6) plug-in locations.
	.1 One general use duplex outlet along spine.
	.2 One general use duplex outlet and one isolated/dedicated duplex outlet under the electric height adjustable table.


	.13 Raceway systems:  
	.1 Manufacturer’s standard raceway to accommodate both electrical, telephone/data distribution, be an integral part of the base panel and ULC approved.  
	.2 Panels without power shall be capable of field installation without changing or removing panel raceways and carry up to three separate 120 volt A.C. 15 amp circuits. 
	.3 Location of duplexes as shown on drawings. Wiring shall move easily through raceways and around corners in both vertical and horizontal directions.  
	.4 Raceways to be accessible from at least one side, located at desk or base height.

	.14 Cutouts:  
	.1 Provide factory cut-outs as required for all outlets and replacement cover plates. 

	.15 Miscellaneous:  In addition to the products specified and listed herein, provide all additional products, hardware, trims and accessories needed for a proper,  operable and complete installation.


	Part 3 Execution
	3.1 INSTALLATION
	.1 Install panels, componentry, accessories and systems furniture in accordance with the manufacturers' instructions and reviewed shop drawings and adjust for proper performance.
	.2 Install panels over finished floor.
	.3 Adjust panel heights as necessary to suit unevenness of floors and ensure horizontal lines of panels are level and continuous.
	.4 Install and adjust seals between panels and existing construction for proper performance.
	.5 Supply maintenance inventory parts list.
	.6 Replace all damaged panels, componentry, accessories and systems furniture or repair to the approval of the Departmental  Representative.  Obtain approval to repair in each instance before beginning repair work, and at completion of repair work. 
	.7 Provide Departmental Representative with maintenance material at the time of Certificate of Final Completion.

	3.2 ELECTRICAL
	.1 Install all panel electrical work to meet the requirements of the Canadian Electrical Code Latest Edition and to the approval of authorities having jurisdiction. 
	.2 Co-ordinate connection of panel electrical system with the building electrical system installers. 
	.3 Co-ordinate with the work of the data cable installers and telephone installers.

	3.3 CLEANING
	.1 Perform cleaning after installation to remove construction and accumulated environmental dirt.
	.2 Clean surfaces after installation using manufacturer’s recommended cleaning procedures.
	.3 Upon completion of installation remove surplus materials, rubbish, tools and equipment.



	210505 Common Work Results for Fire Suppression
	General
	SUBMITTALS
	.1 Submittals: in accordance with Section 00 10 00 – General Instructions.
	.2 Shop drawings; submit drawings stamped and signed by professional engineer registered or licensed in Province of Ontario, Canada.
	.3 Shop drawings to show:
	.1 Mounting arrangements.
	.2 Operating and maintenance clearances.

	.4 Shop drawings and product data accompanied by:
	.1 Detailed drawings of bases, supports, and anchor bolts.
	.2 Acoustical sound power data, where applicable.
	.3 Points of operation on performance curves.
	.4 Manufacturer to certify current model production.
	.5 Certification of compliance to applicable codes.

	.5 Closeout Submittals:
	.1 Provide operation and maintenance data for incorporation into manual specified in Section 00 10 00 – General Instructions.
	.2 Operation and maintenance manual approved by, and final copies deposited with, Departmental Representative before final inspection.
	.3 Operation data to include:
	.1 Control schematics for systems including environmental controls.
	.2 Description of systems and their controls.
	.3 Description of operation of systems at various loads together with reset schedules and seasonal variances.
	.4 Operation instruction for systems and component.
	.5 Description of actions to be taken in event of equipment failure.
	.6 Valves schedule and flow diagram.
	.7 Colour coding chart.

	.4 Maintenance data to include:
	.1 Servicing, maintenance, operation and trouble-shooting instructions for each item of equipment.
	.2 Data to include schedules of tasks, frequency, tools required and task time.

	.5 Performance data to include:
	.1 Equipment manufacturer's performance datasheets with point of operation as left after commissioning is complete.
	.2 Equipment performance verification test results.
	.3 Special performance data as specified.
	.4 Testing, adjusting and balancing reports as specified in Section 23 05 93 - Testing, Adjusting and Balancing for HVAC.

	.6 Approvals:
	.1 Submit one (1) draft copy of Operation and Maintenance Manual to Departmental Representative for approval. Submission of individual data will not be accepted unless directed by Departmental Representative.
	.2 Make changes as required and re-submit as directed by Departmental Representative.

	.7 Additional data:
	.1 Prepare and insert into operation and maintenance manual additional data when need for it becomes apparent during specified demonstrations and instructions.

	Site records:
	.1 Departmental Representative will provide one (1) set of reproducible mechanical drawings. Provide sets of prints as required for each phase of work. Mark changes as work progresses and as changes occur. Include changes to existing mechanical systems, control systems and low voltage control wiring.
	.2 Transfer information weekly to reproducibles, revising reproducibles to show work as actually installed.
	.3 Use different colour waterproof ink for each service.
	.4 Make available for reference purposes and inspection.

	.9 As-Built drawings:
	.1 Prior to start of Testing, Adjusting and Balancing for HVAC, finalize production of as-built drawings.
	.2 Identify each drawing in lower right hand corner in letters at least 12 mm high as follows: - "AS BUILT DRAWINGS: THIS DRAWING HAS BEEN REVISED TO SHOW MECHANICAL SYSTEMS AS INSTALLED" (Signature of Contractor) (Date).
	.3 Submit to Departmental Representative for approval and make corrections as directed.
	.4 Perform testing, adjusting and balancing for HVAC using as-built drawings.
	.5 Submit completed reproducible as-built drawings with Operating and Maintenance Manuals.

	.10 Submit copies of as-built drawings for inclusion in final TAB report.


	1.2 MAINTENANCE
	Furnish spare parts in accordance with Section 00 10 00 – General Instructions as follows:
	.1 One set of packing for each pump.
	.2 One casing joint gasket for each size pump.
	.3 One glass for each gauge glass.

	.2 Provide one set of special tools required to service equipment as recommended by manufacturers.
	.3 Furnish one commercial quality grease gun, grease and adapters to suit different types of grease and grease fittings.

	1.3 DELIVERY, STORAGE, AND HANDLING
	.1 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse and recycling in accordance with Section 00 10 00 – General Instructions.



	Part 2 Products
	2.1 NOT USED
	Not used.


	Part 3 Execution
	3.1 PAINTING REPAIRS AND RESTORATION
	Do painting in accordance with generally accepted industry best practices.
	.2 Prime and touch up marred finished paintwork to match original.
	.3 Restore to new condition, finishes which have been damaged.

	3.2 CLEANING
	.1 Clean interior and exterior of all systems including strainers. 

	3.3 FIELD QUALITY CONTROL
	Manufacturer's Field Services:
	.1 Obtain written report from manufacturer verifying compliance of Work, in handling, installing, applying, protecting and cleaning of product and submit Manufacturer's Field Reports as described in PART 1 - SUBMITTALS.
	.2 Provide manufacturer's field services consisting of product use recommendations and periodic site visits for inspection of product installation in accordance with manufacturer's instructions.
	.3 Schedule site visits, to review Work, as directed in PART 1 - QUALITY ASSURANCE.


	3.4 DEMONSTRATION
	Supply tools, equipment and personnel to demonstrate and instruct operating and maintenance personnel in operating, controlling, adjusting, trouble-shooting and servicing of all systems and equipment during regular work hours, prior to acceptance.
	.2 Use operation and maintenance manual, as-built drawings, and audio visual aids as part of instruction materials.
	Instruction duration time requirements as specified in appropriate sections.
	.4 Departmental Representative may record these demonstrations on video tape for future reference.

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



	210719 Thermal Insulation for Piping
	General
	1.1 REFERENCES
	American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE)
	.1 ASHRAE Standard 90.1[01], Energy Standard for Buildings Except LowRise Residential Buildings (IESNA co-sponsored; ANSI approved; Continuous Maintenance Standard).

	.2 American Society for Testing and Materials International (ASTM)
	.1 ASTM B209M[04], Standard Specification for Aluminum and Aluminum Alloy Sheet and Plate [Metric].
	.2 ASTM C335[04], Standard Test Method for Steady State Heat Transfer Properties of Horizontal Pipe Insulation.
	.3 ASTM C411[04], Standard Test Method for HotSurface Performance of HighTemperature Thermal Insulation.
	.4 ASTM C449/C449M[00], Standard Specification for Mineral FiberHydraulicSetting Thermal Insulating and Finishing Cement.
	.5 ASTM C533-[2004], Calcium Silicate Block and Pipe Thermal Insulation.
	.6 ASTM C547-[2003], Mineral Fiber Pipe Insulation.
	.7 ASTM C795[03], Standard Specification for Thermal Insulation for Use in Contact with Austenitic Stainless Steel.
	.8 ASTM C921[03a], Standard Practice for Determining the Properties of Jacketing Materials for Thermal Insulation.

	.3 Canadian General Standards Board (CGSB)
	.1 CGSB 51GP52Ma[89], Vapour Barrier, Jacket and Facing Material for Pipe, Duct and Equipment Thermal Insulation.
	.2 CAN/CGSB51.53[95], Poly (Vinyl Chloride) Jacketting Sheet, for Insulated Pipes, Vessels and Round Ducts

	.4 Department of Justice Canada (Jus)
	.1 Canadian Environmental Assessment Act (CEAA), 1995, c. 37.
	.2 Canadian Environmental Protection Act (CEPA), 1999, c. 33.
	.3 Transportation of Dangerous Goods Act (TDGA), 1992, c. 34.

	.5 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
	.1 Material Safety Data Sheets (MSDS).

	.6 Manufacturer's Trade Associations
	.1 Thermal Insulation Association of Canada (TIAC): National Insulation Standards (Revised 2004).

	.7 Underwriters' Laboratories of Canada (ULC)
	.1 CAN/ULCS102[03], Surface Burning Characteristics of Building Materials and Assemblies.
	.2 CAN/ULCS701[01], Thermal Insulation, Polystyrene, Boards and Pipe Covering.
	.3 CAN/ULCS702[1997], Thermal Insulation, Mineral Fibre, for Buildings
	.4 CAN/ULC-S702.2-[03], Thermal Insulation, Mineral Fibre, for  Buildings, Part 2: Application Guidelines.


	1.2 DEFINITIONS
	.1 For purposes of this section:
	.1 "CONCEALED"  insulated mechanical services in suspended ceilings and nonaccessible chases and furredin spaces.
	.2 "EXPOSED"  will mean "not concealed" as specified.

	.2 TIAC ss:
	.1 CRF: Code Rectangular Finish.
	.2 CPF: Code Piping Finish.


	1.3 SUBMITTALS
	.1 Submittals: in accordance with Section 00 10 00 – General Instructions.
	.2 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and datasheet in accordance with Section 00 10 00 – General Instructions. Include product characteristics, performance criteria, and limitations.

	.3 Shop Drawings:
	.1 Submit shop drawings in accordance with Section 00 10 00 – General Instructions.

	.4 Samples:
	.1 Submit samples in accordance with Section 00 10 00 – General Instructions.
	.2 Submit for approval: complete assembly of each type of insulation system, insulation, coating, and adhesive proposed. Mount sample on 12 mm plywood board. Affix label beneath sample indicating service.

	.5 Quality assurance submittals: submit following in accordance with Section 00 10 00 – General Instructions.
	.1 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.2 Instructions: submit manufacturer's installation instructions.


	1.4 QUALITY ASSURANCE
	.1 Qualifications:
	.2 Installer: specialist in performing work of this Section, and have at least three (3) years successful experience in this size and type of project, qualified to standards and member of TIAC.

	1.5 DELIVERY, STORAGE AND HANDLING
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle in accordance with manufacturer's written instructions and Section 00 10 00 – General Instructions.
	.2 Deliver, store and handle materials in accordance with manufacturer's written instructions.
	.3 Deliver materials to site in original factory packaging, labelled with manufacturer's name, address.

	.2 Storage and Protection:
	.1 Protect from weather, construction traffic.
	.2 Protect against damage.
	.3 Store at temperatures and conditions required by manufacturer.

	.3 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse and recycling in accordance with Section 00 10 00 – General Instructions.
	.2 Place excess or unused insulation and insulation accessory materials in designated containers.
	.3 Divert unused metal materials from landfill to metal recycling facility.
	.4 Dispose of unused adhesive material at official  hazardous material collections site.



	Part 2 Products
	2.1 FIRE AND SMOKE RATING
	.1 In accordance with CAN/ULCS102.
	.1 Maximum flame spread rating: 25.
	.2 Maximum smoke developed rating: 50.


	INSULATION
	.1 Mineral fibre specified includes glass fibre, rock wool, slag wool.
	.2 Thermal conductivity ("k" factor) not to exceed specified values at 24 degrees C mean temperature when tested in accordance with ASTM C335.
	.3 TIAC Code A1: rigid moulded mineral fibre without factory applied vapour retarder jacket.
	.1 Mineral fibre: to CAN/ULCS702 and ASTM C547.
	.2 Maximum "k" factor: to CAN/ULCS702.

	.4 TIAC Code A3: rigid moulded mineral fibre with factory applied vapour retarder jacket.
	.1 Mineral fibre: to CAN/ULCS702 and ASTM C547.
	.2 Jacket: to CGSB 51GP52Ma.
	.3 Maximum "k" factor: to CAN/ULCS702 and ASTM C547.


	2.3 INSULATION SECUREMENT
	.1 Tape: selfadhesive, aluminum, reinforced, 50mm wide minimum.
	Contact adhesive: quick setting.
	.3 Canvas adhesive: washable.
	.4 Tie wire: 1.5mm diameter stainless steel.
	.5 Bands: stainless steel, 19mm wide, 0.5mm thick.

	2.4 CEMENT
	.1 Thermal insulating and finishing cement:
	.1 Hydraulic setting on mineral wool, to ASTM C449/C449M.


	2.5 VAPOUR RETARDER LAP ADHESIVE
	.1 Water based, fire retardant type, compatible with insulation.

	2.6 INDOOR VAPOUR RETARDER FINISH
	.1 Vinyl emulsion type acrylic, compatible with insulation.

	2.7 OUTDOOR VAPOUR RETARDER FINISH
	Vinyl emulsion type acrylic, compatible with insulation.
	.2 Reinforcing fabric: fibrous glass, untreated 305 g/m2.

	2.8 JACKETS
	Polyvinyl Chloride (PVC):
	.1 Onepiece moulded type  to CAN/CGSB51.53 with preformed shapes as required.
	.2 Colours: to match adjacent finish paint.
	.3 Minimum service temperatures: 20 degrees C.
	.4 Maximum service temperature: 65 degrees C.
	.5 Moisture vapour transmission: 0.02 perm.
	.6 Thickness: min 20 mil.
	.7 Fastenings:
	.1 Use solvent weld adhesive compatible with insulation to seal laps and joints.
	.2 Tacks.
	.3 Pressure sensitive vinyl tape of matching colour.


	Canvas:
	.1 220gm/m2 cotton, plain weave, treated with dilute fire retardant lagging adhesive to ASTM C921.
	.2 Lagging adhesive: compatible with insulation.



	Execution
	3.1 MANUFACTURER'S INSTRUCTIONS
	.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheet.

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

	3.3 INSTALLATION
	.1 Install in accordance with TIAC National Standards.
	.2 Apply materials in accordance with manufacturer’s instructions and this specification.
	.3 Use two (2) layers with staggered joints when required nominal wall thickness exceeds 75mm.
	.4 Maintain uninterrupted continuity and integrity of vapour retarder jacket and finishes.
	.1 Install hangers, supports outside vapour retarder jacket.

	.5 Supports, Hangers:
	.1 Apply high compressive strength insulation, suitable for service, at oversized saddles and shoes where insulation saddles have not been provided.


	3.4 PIPING INSULATION SCHEDULES
	Includes valves, valve bonnets, strainers, flanges and fittings unless otherwise specified.
	.2 TIAC Code: A1.
	.1 Securements: stainless steel bands at 300 mm on centre.
	.2 Seals: lap seal adhesive, lagging adhesive.
	.3 Installation: TIAC Code 1501H.

	.3 TIAC Code: A3.
	.1 Securements: stainless steel bands at 300mm on centre.
	.2 Seals: VR lap seal adhesive, VR lagging adhesive.
	.3 Installation: TIAC Code: 1501C.

	Thickness of insulation as listed in following table.
	.1 Runouts to individual units and equipment not exceeding 4m long.
	.2 Do not insulate exposed runouts to plumbing fixtures, chrome plated piping, valves, fittings.

	.5 Finishes:
	Exposed indoors: PVC jacket.
	.2 Exposed in mechanical rooms: canvas jacket.
	.3 Concealed, indoors: canvas jacket.
	.4 Use vapour retarder jacket on TIAC code A3 insulation compatible with insulation.
	.5 Outdoors: waterproof aluminum jacket.
	.6 Finish attachments: stainless steel bands, at 150 mm on centre. Seals: wing closed.
	.7 Installation: to appropriate TIAC code CRF/1 through CPF/5.


	3.5 CLEANING
	.1 Proceed in accordance with Section 00 10 00 – General Instructions.
	.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.



	211313 Wet Pipe Sprinkler Systems
	General
	1.1 REFERENCES
	American National Standards Institute/National Fire Prevention Association (ANSI/NFPA)
	.1 ANSI/NFPA 13[2002], Installation of Sprinkler Systems.
	.2 ANSI/NFPA 24-[2002], Installation of Private Fire Service Mains and Their Appurtenances.
	.3 ANSI/NFPA 25-[2002], Standard for the Inspection, Testing, and Maintenance of Water-Based Fire Protection Systems.

	.2 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
	.1 Material Safety Data Sheets (MSDS).

	.3 Underwriter's Laboratories of Canada (ULC)
	.1 CAN4 S543[M984], Standard for Internal Lug Quick Connect Couplings for Fire Hose.


	1.2 SAMPLES
	.1 Submit samples of following:
	.1 Each type of sprinkler head.


	1.3 DESIGN REQUIREMENTS
	Include with each system materials, accessories, and equipment inside and outside building to provide each system complete and ready for use.
	.2 Design and provide each system to give full consideration to blind spaces, piping, electrical equipment, ducts, and other construction and equipment in accordance with detailed shop drawings.
	.3 Locate sprinkler heads in consistent pattern with ceiling grid, lights, and air supply diffusers.
	.4 Devices and equipment for fire protection service: ULC approved for use in wet pipe sprinkler systems.
	.5 Design systems for earthquake protection for buildings in seismic zones.
	.6 Location of Sprinkler Heads:
	.1 Locate heads in relation to ceiling and spacing of sprinkler heads not to exceed that permitted by NFPA 13 for ordinary occupancy.
	.2 Uniformly space sprinklers on branch.

	.7 Water Distribution:
	.1 Make distribution uniform throughout the area in which sprinkler heads will open.

	.8 Density of Application of Water:
	.1 Size pipe to provide specified density when system is discharging specified total maximum required flow.

	.9 Sprinkler Discharge Area:
	.1 Area: hydraulically most remote area as defined in NFPA 13.


	1.4 SUBMITTALS
	.1 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and datasheet in accordance with Section 00 10 00 – General Instructions.

	.2 Shop Drawings:
	.1 Submit shop drawings in accordance with Section 00 10 00 – General Instructions.
	.1 Shop drawings: submit drawings stamped and signed by professional engineer registered or licensed in Province of Ontario, Canada.
	.2 Indicate:
	.1 Materials.
	.2 Finishes.
	.3 Method of anchorage
	.4 Number of anchors.
	.5 Supports.
	.6 Reinforcement.
	.7 Assembly details.
	.8 Accessories.



	.3 Quality assurance submittals: submit following in accordance with Section 00 10 00 – General Instructions.
	Test reports:
	.1 Submit certified test reports for wet pipe fire protection sprinkler systems from approved independent testing laboratories, indicating compliance with specifications for specified performance characteristics and physical properties.
	.2 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.3 Instructions: submit manufacturer's installation instructions.

	Manufacturer's Field Reports: manufacturer's field reports specified.

	.4 Closeout Submittals:
	.1 Submit maintenance and engineering data for incorporation into manual specified in Section 00 10 00 – General Instructions in accordance with ANSI/NFPA 20.
	.2 Manufacturer's Catalog Data, including specific model, type, and size for:
	.1 Pipe and fittings.
	.2 Alarm valves.
	.3 Valves, including gate, check, and globe.
	.4 Water motor alarms.
	.5 Sprinkler heads.
	.6 Pipe hangers and supports.
	.7 Pressure or flow switch.
	.8 Fire department connections.
	.9 Excess pressure pump.
	.10 Mechanical couplings.

	.3 Drawings:
	.1 Sprinkler heads and piping system layout.
	.1 Prepare 760mm by 1050mm detail working drawings of system layout in accordance with NFPA 13, "Working Drawings (Plans)".
	.2 Show data essential for proper installation of each system.
	.3 Show details, plan view, elevations, and sections of systems supply and piping.
	.4 Show piping schematic of systems supply, devices, valves, pipe, and fittings.  Show point to point electrical wiring diagrams.

	.2 Electrical wiring diagrams.

	.4 Design Data:
	.1 Calculations of sprinkler system design.
	.2 Indicate type and design of each system and certify that each system has performed satisfactorily in the manner intended for not less than 18 months.

	.5 Field Test Reports:
	.1 Preliminary tests on piping system.

	.6 Records:
	.1 As-built drawings of each system.
	.1 After completion, but before final acceptance, submit complete set of as-built drawings of each system for record purposes.
	.2 Submit 760mm by 1050mm drawings with title block similar to full size contract drawings.


	.7 Operation and Maintenance Manuals:
	.1 Provide maintenance data for incorporation into manual specified in Section 00 10 00 – General Instructions.



	1.5 QUALITY ASSURANCE
	.1 Qualifications:
	.1 Installer: company or person specializing in wet sprinkler systems with documented experience.


	MAINTENANCE
	.1 Extra Materials:
	.1 Provide maintenance materials in accordance with Section 00 10 00 – General Instructions.
	.2 Provide spare sprinklers and tools as required by ANSI/NFPA 13.


	1.7 DELIVERY, STORAGE, AND HANDLING
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle in accordance with Section 00 10 00 – General Instructions.
	.2 Deliver, store and handle materials in accordance with manufacturer's written instructions.

	.2 Storage and Protection:
	.1 Store materials indoors, in dry location.
	.2 Store and protect materials from exposure to harmful weather conditions and at temperature and humidity conditions recommended by manufacturer.

	.3 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse and recycling in accordance with Section 00 10 00 – General Instructions.



	Part 2 Products
	2.1 ABOVE GROUND PIPING SYSTEMS
	.1 Provide fittings for changes in direction of piping and for connections.
	.1 Make changes in piping sizes through tapered reducing pipe fittings, bushings will not be permitted.

	.2 Perform welding in shop; field welding will not be permitted.
	.3 Conceal piping in areas with suspended ceiling.

	2.2 PIPE, FITTINGS AND VALVES
	.1 Pipe:
	.1 Ferrous: to ANSI/NFPA 13.
	.2 Copper tube: to ANSI/NFPA 13.

	.2 Fittings and joints to ANSI/NFPA 13:
	.1 Ferrous: screwed, welded, flanged or roll grooved.
	.2 Copper tube: screwed, soldered, brazed.
	.3 Provide threaded or grooved-end type fittings into which sprinkler heads, sprinkler head riser nipples, or drop nipples are threaded.
	.4 Plain-end fittings with mechanical couplings and fittings which use steel gripping devices to bite into pipe when pressure is applied will not be permitted.
	.5 Rubber gasketed grooved-end pipe and fittings with mechanical couplings are permitted in pipe sizes 32mm (1-1/4”) and larger.
	.6 Fittings: ULC approved for use in wet pipe sprinkler systems.
	.7 Ensure fittings, mechanical couplings, and rubber gaskets are supplied by same manufacturer.
	.8 Side outlet tees using rubber gasketed fittings are not permitted.
	.9 Sprinkler pipe and fittings: metal.

	.3 Valves:
	.1 ULC listed for fire protection service.
	.2 Gate valves: open by counter-clockwise rotation.
	.3 Provide rising stem OS & Y valve beneath each alarm valve in each riser when more than one alarm valve is supplied from same water supply pipe.
	.4 Check valves: flanged clear opening swing-check type with flanged inspection and access cover plate for sizes 10cm and larger.
	.5 Provide gate valve in piping protecting elevator hoistways, machine rooms, and machinery spaces.

	.4 Pipe hangers:
	.1 ULC listed for fire protection services in accordance with NFPA.


	2.3 SPRINKLER HEADS
	.1 General: to ANSI/NFPA 13 and ULC listed for fire services.
	Sprinkler Head Type:
	.1 Type C: pendant chrome glass bulb type.

	.3 Provide sprinkler heads with orifice sized to match existing.
	.1 Release element of each head to be of intermediate temperature rating or higher as suitable for specific application, and match existing sprinkler head ratings.
	.2 Provide polished chromium-plated pendent sprinklers below suspended ceilings.
	.3 Provide corrosion-resistant sprinkler heads and sprinkler head guards in accordance with NFPA 13.
	.4 Provide sprinkler heads as indicated.
	.5 Deflector: not more than 75mm below suspended ceilings.
	.6 Ceiling plates: not more than 25mm deep.
	.7 Ceiling cups: not permitted.


	2.4 PIPE SLEEVES
	.1 Provide pipe sleeves where piping passes through walls, floors, and roofs.
	.2 Secure sleeves in position and location during construction.
	.3 Provide sleeves of sufficient length to pass through entire thickness of walls, floors, and roofs.
	.4 Provide 2.5cm minimum clearance between exterior of piping and interior of sleeve or core-drilled hole.
	.1 Firmly pack space with mineral wool insulation.
	.2 Seal space at both ends of sleeve or core-drilled hole with mechanically adjustable segmented elastomeric seal.
	.3 In fire walls and fire floors, seal both ends of pipe sleeves or core-drilled holes with ULC listed fill, void, or cavity material.

	.5 Sleeves in Masonry and Concrete Walls, Floors, and Roofs:
	.1 Provide hot-dip galvanized steel sleeves.
	.2 Core drilling of masonry and concrete may be provided in lieu of pipe sleeves when cavities in core-drilled hole are completely grouted smooth.

	.6 Sleeves in materials other than masonry and concrete walls, floors and roofs:
	.1 Provide 0.61mm thick galvanized steel sheet.


	2.5 ESCUTCHEON PLATES
	.1 Provide split hinge type metal plates for piping passing through walls, floors, and ceilings in exposed spaces.
	.2 Provide polished stainless steel plates in finished spaces.
	.3 Provide paint finish on metal plates in unfinished spaces.

	2.6 SPARE PARTS CABINET
	.1 Provide metal cabinet with extra sprinkler heads and sprinkler head wrench adjacent to each alarm valve.  Number and types of extra sprinkler heads as specified in NFPA 13.


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

	3.2 INSTALLATION
	.1 Install, inspect and test to acceptance in accordance with ANSI/NFPA 13 and ANSI/NFPA 25.

	3.3 PIPE INSTALLATION
	.1 Install piping straight and true to bear evenly on hangers and supports.  Do not hang piping from plaster ceilings.
	.2 Keep interior and ends of new piping and existing piping thoroughly cleaned of water and foreign matter.
	.3 Keep piping systems clean during installation by means of plugs or other approved methods.  When work is not in progress, securely close open ends of piping to prevent entry of water and foreign matter.
	.4 Inspect piping before placing into position.

	3.4 ELECTRICAL CONNECTIONS
	.1 Provide electrical work associated with this section under Section 26 05 00 - Common Work Results - for Electrical.
	.2 Provide fire alarm system under Section 28 31 00 - Fire Alarm System.
	.3 Provide control and fire alarm wiring, including connections to fire alarm systems, in accordance with National Electrical Code.
	Provide wiring in rigid metal conduit or intermediate metal conduit.

	3.5 DISINFECTION
	Disinfect new piping.
	.2 Fill piping systems with solution containing minimum of 50 parts per million of chlorine and allow solution to stand for minimum of 24h.
	.3 Flush solution from systems with clean water until maximum residual chlorine content is not greater than 0.2 parts per million or residual chlorine content of domestic water supply.
	.4 Obtain at least two (2) consecutive satisfactory bacteriological samples from piping, analyzed by certified laboratory, and submit results prior to piping being placed into service.

	3.6 CONNECTIONS TO EXISTING WATER SUPPLY SYSTEMS
	.1 Notify Departmental Representative in writing at least 15 days prior to connection date.
	.2 Use tapping valve and mechanical joint type sleeves for connections to be made under pressure.
	.3 Bolt sleeves around main piping.
	.4 Bolt valve to branch connection.  Open valve, attach drilling machine, make tap, close valve, and remove drilling machine, without interruption of service.
	.5 Furnish materials required to make connections into existing water supply systems, and perform excavating, backfilling, and other incidental labour as required.

	3.7 FIELD PAINTING
	.1 Clean, pre-treat, prime, and paint new systems including valves, piping, conduit, hangers, supports, miscellaneous metalwork, and accessories.
	.2 Apply coatings to clean, dry surfaces, using clean brushes.
	.3 Clean surfaces to remove dust, dirt, rust, and loose mill scale.
	.4 Immediately after cleaning, provide metal surfaces with one (1) coat of pre-treatment primer applied to minimum dry film thickness of 0.3mil, and one (1) coat of zinc chromate primer applied to minimum dry film thickness of 1.0mil.
	.5 Shield sprinkler heads with protective covering while painting is in progress.
	.6 Upon completion of painting, remove protective covering from sprinkler heads.
	.7 Remove sprinkler heads which have been painted and replace with new sprinkler heads.
	.8 Provide primed surfaces with following:
	.1 Piping in Finished Areas:
	.1 Provide primed surfaces with two (2) coats of paint to match adjacent surfaces.
	.2 Provide valves and operating accessories with one (1) coat of red alkyd gloss enamel applied to minimum dry film thickness of 1.0mil.
	.3 Provide piping with 50mm wide red self-adhering red plastic bands spaced at maximum of 6m intervals throughout piping systems.

	.2 Piping in Unfinished Areas:
	.1 Provide primed surfaces with one (1) coat of red alkyd gloss enamel applied to minimum dry film thickness of 1.0mil in spaces above suspended ceilings, pipe chases, mechanical equipment room, and spaces where walls or ceiling are not painted or not constructed of a prefinished material.
	.2 Provide piping with 50mm wide red self-adhering red plastic bands spaced at maximum of 6 m intervals.



	3.8 FIELD QUALITY CONTROL
	.1 Site Test, Inspection:
	.1 Perform test to determine compliance with specified requirements in presence of Departmental Representative.
	.2 Test, inspect, and approve piping before covering or concealing.
	.3 Preliminary Tests:
	.1 Hydrostatically test each system at 200 psig for a 2h period with no leakage or reduction in pressure.
	.2 Flush piping with potable water in accordance with NFPA 13.
	.3 Piping above suspended ceilings: tested, inspected, and approved before installation of ceilings.
	.4 Test alarms and other devices.
	.5 Test water flow alarms by flowing water through inspector's test connection.  When tests have been completed and corrections made, submit signed and dated certificate in accordance with NFPA 13.

	.4 Formal Tests and Inspections:
	.1 Do not submit request for formal test and inspection until preliminary test and corrections are completed and approved.
	.2 Submit written request for formal inspection at least 15 days prior to inspection date.
	.3 Repeat required tests as directed.
	.4 Correct defects and make additional tests until systems comply with contract requirements.
	.5 Furnish appliances, equipment, instruments, connecting devices, and personnel for tests.


	Manufacturer's Field Services:
	.1 Obtain written report from manufacturer verifying compliance of Work, in handling, installing, applying, protecting and cleaning of product and submit Manufacturer's Field Reports as described in PART 1 - SUBMITTALS.
	.2 Provide manufacturer's field services consisting of product use recommendations and periodic site visits for inspection of product installation in accordance with manufacturer's instructions.
	.3 Schedule site visits, to review Work, as directed in PART 1 - QUALITY ASSURANCE.


	CLEANING
	.1 Proceed in accordance with Section 00 10 00 – General Instructions.
	.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.



	220500 Common Work Results for Plumbing
	General
	SUBMITTALS
	.1 Submittals: in accordance with Section 00 10 00 – General Instructions.
	.2 Shop drawings; submit drawings stamped and signed by professional engineer registered or licensed in Province of Ontario, Canada.
	.3 Shop drawings to show:
	.1 Mounting arrangements.
	.2 Operating and maintenance clearances.

	.4 Shop drawings and product data accompanied by:
	.1 Detailed drawings of bases, supports, and anchor bolts.
	.2 Acoustical sound power data, where applicable.
	.3 Points of operation on performance curves.
	.4 Manufacturer to certify current model production.
	.5 Certification of compliance to applicable codes.

	.5 Closeout Submittals:
	.1 Provide operation and maintenance data for incorporation into manual specified in Section 00 10 00 – General Instructions.
	.2 Operation and maintenance manual approved by, and final copies deposited with, Departmental Representative before final inspection.
	.3 Operation data to include:
	.1 Control schematics for systems including environmental controls.
	.2 Description of systems and their controls.
	.3 Description of operation of systems at various loads together with reset schedules and seasonal variances.
	.4 Operation instruction for systems and component.
	.5 Description of actions to be taken in event of equipment failure.
	.6 Valves schedule and flow diagram.
	.7 Colour coding chart.

	.4 Maintenance data to include:
	.1 Servicing, maintenance, operation and trouble-shooting instructions for each item of equipment.
	.2 Data to include schedules of tasks, frequency, tools required and task time.

	.5 Performance data to include:
	.1 Equipment manufacturer's performance datasheets with point of operation as left after commissioning is complete.
	.2 Equipment performance verification test results.
	.3 Special performance data as specified.
	.4 Testing, adjusting and balancing reports as specified in Section 23 05 93 - Testing, Adjusting and Balancing for HVAC.

	.6 Approvals:
	.1 Submit one (1) draft copy of Operation and Maintenance Manual to Departmental Representative for approval. Submission of individual data will not be accepted unless directed by Departmental Representative.
	.2 Make changes as required and re-submit as directed by Departmental Representative.

	.7 Additional data:
	.1 Prepare and insert into operation and maintenance manual additional data when need for it becomes apparent during specified demonstrations and instructions.

	Site records:
	.1 Departmental Representative will provide one (1) set of reproducible mechanical drawings. Provide sets of prints as required for each phase of work. Mark changes as work progresses and as changes occur. Include changes to existing mechanical systems, control systems and low voltage control wiring.
	.2 Transfer information weekly to reproducibles, revising reproducibles to show work as actually installed.
	.3 Use different colour waterproof ink for each service.
	.4 Make available for reference purposes and inspection.

	.9 As-built drawings:
	.1 Prior to start of Testing, Adjusting and Balancing for HVAC, finalize production of as-built drawings.
	.2 Identify each drawing in lower right hand corner in letters at least 12 mm high as follows: - "AS BUILT DRAWINGS: THIS DRAWING HAS BEEN REVISED TO SHOW MECHANICAL SYSTEMS AS INSTALLED" (Signature of Contractor) (Date).
	.3 Submit to Departmental Representative for approval and make corrections as directed.
	.4 Perform testing, adjusting and balancing for HVAC using as-built drawings.
	.5 Submit completed reproducible as-built drawings with Operating and Maintenance Manuals.

	.10 Submit copies of as-built drawings for inclusion in final TAB report.


	1.2 MAINTENANCE
	Furnish spare parts in accordance with Section 00 10 00 – General Instructions as follows:
	.1 One set of packing for each pump.
	.2 One casing joint gasket for each size pump.
	.3 One glass for each gauge glass.

	.2 Provide one set of special tools required to service equipment as recommended by manufacturers.
	.3 Furnish one commercial quality grease gun, grease and adapters to suit different types of grease and grease fittings.

	1.3 DELIVERY, STORAGE, AND HANDLING
	.1 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse and recycling in accordance with Section 00 10 00 – General Instructions.



	Part 2 Products
	2.1 NOT USED
	Not Used.


	Part 3 Execution
	3.1 PAINTING REPAIRS AND RESTORATION
	Do painting in accordance with generally accepted industry best practices.
	.2 Prime and touch up marred finished paintwork to match original.
	.3 Restore to new condition, finishes which have been damaged.

	3.2 CLEANING
	.1 Clean interior and exterior of all systems including strainers. 

	3.3 FIELD QUALITY CONTROL
	Manufacturer's Field Services:
	.1 Obtain written report from manufacturer verifying compliance of Work, in handling, installing, applying, protecting and cleaning of product and submit Manufacturer's Field Reports as described in PART 1 - SUBMITTALS.
	.2 Provide manufacturer's field services consisting of product use recommendations and periodic site visits for inspection of product installation in accordance with manufacturer's instructions.
	.3 Schedule site visits, to review Work, as directed in PART 1 - QUALITY ASSURANCE.


	3.4 DEMONSTRATION
	Supply tools, equipment and personnel to demonstrate and instruct operating and maintenance personnel in operating, controlling, adjusting, trouble-shooting and servicing of all systems and equipment during regular work hours, prior to acceptance.
	.2 Use operation and maintenance manual, as-built drawings, and audio visual aids as part of instruction materials.
	Instruction duration time requirements as specified in appropriate sections.
	.4 Departmental Representative may record these demonstrations on video tape for future reference.

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



	221116 Domestic Water Piping
	General
	1.1 REFERENCES
	American National Standards Institute (ANSI)/American Society of Mechanical Engineers International (ASME)
	.1 ANSI/ASME B16.15[06], Cast Bronze Threaded Fittings, Classes 125 and 250.
	.2 ANSI/ASME B16.18[01], Cast Copper Alloy Solder Joint Pressure Fittings.
	.3 ANSI/ASME B16.22[01], Wrought Copper and Copper Alloy Solder Joint Pressure Fittings.
	.4 ANSI/ASME B16.24[01], Cast Copper Alloy Pipe Flanges and Flanged Fittings, Class 150, 300, 400, 600, 900, 1500 and 2500.

	.2 ASTM International Inc.
	.1 ASTM A307[07b], Standard Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile Strength.
	.2 ASTM B88M[05], Standard Specification for Seamless Copper Water Tube (Metric).

	.3 American National Standards Institute/American Water Works Association  (ANSI)/(AWWA)
	.1 ANSI/AWWA C111/A21.11[07], Rubber-Gasket Joints for DuctileIron Pressure Pipe and Fittings.

	.4 Canadian Standards Association (CSA International)
	.1 CSA B242[05], Groove and Shoulder Type Mechanical Pipe Couplings.

	.5 Department of Justice Canada (Jus)
	.1 Canadian Environmental Protection Act, 1999, c. 33 (CEPA).

	.6 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
	.1 Material Safety Data Sheets (MSDS).

	.7 Manufacturer's Standardization Society of the Valve and Fittings Industry (MSS).
	.1 MSSSP67[02a], Butterfly Valves.
	.2 MSSSP70[06], Gray Iron Gate Valves, Flanged and Threaded Ends.
	.3 MSSSP71[05], Gray Iron Swing Check Valves, Flanged and Threaded Ends.
	.4 MSSSP80[03], Bronze Gate, Globe, Angle and Check Valves.

	.8 National Research Council (NRC)/Institute for Research in Construction
	.1 NRCC 38728, National Plumbing Code of Canada (NPC) - [1995].

	.9 Transport Canada (TC)
	.1 Transportation of Dangerous Goods Act, 1992, c. 34 (TDGA).


	1.2 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Provide submittals in accordance with Section 00 10 00 – General Instructions.
	.2 Product Data:
	Provide manufacturer's printed product literature and datasheets for insulation and adhesives, and include product characteristics, performance criteria, physical size, finish and limitations.

	Closeout Submittals:
	.1 Provide maintenance data for incorporation into manual specified in Section 00 10 00 – General Instructions.


	1.3 DELIVERY, STORAGE AND HANDLING
	Separate and recycle waste materials in accordance with Section 00 10 00 – General Instructions.
	.2 Place materials defined as hazardous or toxic in designated containers.
	.3 Handle and dispose of hazardous materials in accordance with CEPA, TDGA, Regional and Municipal regulations.


	Products
	2.1 PIPING
	.1 Domestic hot, cold and recirculation systems, within building.
	.1 Above ground: copper tube, hard drawn, type L: to ASTM B88M.
	.2 Buried or embedded: copper tube, soft annealed, type L: to ASTM B88M, in long lengths and with no buried joints.


	2.2 FITTINGS
	.1 Bronze pipe flanges and flanged fittings, Class 150: to ANSI/ASME B16.24.
	.2 Cast bronze threaded fittings, Class [125] [and] [250]: to ANSI/ASME B16.15.
	.3 Cast copper, solder type: to ANSI/ASME B16.18.
	.4 Wrought copper and copper alloy, solder type: to ANSI/ASME B16.22.
	.5 NPS 2 and larger: roll grooved to CSA B242.

	2.3 JOINTS
	Rubber gaskets, latex-free 1.6mm thick: to AWWA C111.
	.2 Bolts, nuts, hex head and washers: to ASTM A307, heavy series.
	.3 Solder: 95/5 tin copper alloy.
	.4 Teflon tape: for threaded joints.
	.5 Grooved couplings: designed with angle bolt pads to provide rigid joint, complete with EPDM flush seal gasket.
	.6 Dielectric connections between dissimilar metals: dielectric fitting, complete with thermoplastic liner.

	2.4 BALL VALVES
	.1 NPS 2 and under, soldered:
	.1 Class 150 to: ANSI/ASME B16.18.
	.2 Bronze body, stainless steel ball, PTFE adjustable packing, brass gland and PTFE seat, steel lever handle c/w extension to accommodate insulation, with NPT to copper adaptors. 
	.3 Standard of Acceptance: Apollo, model: 70-200 Series or approved equivalent.



	Part 3 Execution
	3.1 APPLICATION
	.1 Manufacturer's Instructions: comply with manufacturer's written recommendations, including product technical bulletins, handling, storage and installation instructions, and datasheets.

	3.2 INSTALLATION
	.1 Install in accordance with National Plumbing Code and local authority having jurisdiction.
	.2 Install pipe work in accordance with Section 23 05 01  Installation of Pipework supplemented as specified herein.
	.3 Assemble piping using fittings manufactured to ANSI standards.
	.4 Install cold water supply piping below and away from hot water supply and hot water recirculation piping and other hot piping so as to maintain temperature of cold water as low as possible.
	.5 Connect to fixtures and equipment in accordance with manufacturer's written instructions unless otherwise indicated.
	.6 Buried tubing:
	.1 Lay in well compacted washed sand in accordance with AWWA Class B bedding.
	.2 Bend tubing without crimping or constriction. Minimize use of fittings.


	3.3 VALVES
	.1 Isolate equipment, fixtures and branches with ball valves.
	.2 Balance recirculation system using lockshield globe valves. Mark settings and record on asbuilt drawings on completion.

	3.4 PRESSURE TESTS
	.1 Conform to requirements of Section 22 05 00  Common Work Results for Plumbing.
	.2 Test pressure: greater of 1.2 times maximum system operating pressure or 860 kPa.

	3.5 FLUSHING AND CLEANING
	Flush new work branch connections for 4h. Let stand for 24h, then flush an additional 2h.

	3.6 PRESTARTUP INSPECTIONS
	.1 Systems to be complete, prior to flushing, testing and startup.
	.2 Verify that system can be completely drained.

	3.7 DISINFECTION
	.1 Flush out, disinfect and rinse system to requirements of Departmental Representative.

	3.8 STARTUP
	.1 Timing: Start up after:
	.1 Pressure tests have been completed.
	.2 Disinfection procedures have been completed.
	.3 Certificate of static completion has been issued.
	.4 Water treatment systems operational.

	.2 Provide continuous supervision during startup.
	.3 Startup procedures:
	.1 Establish circulation and ensure that air is eliminated.
	.2 Check pressurization to ensure proper operation and to prevent water hammer, flashing and/or cavitation.
	.3 Monitor piping domestic hot water and domestic cold water piping systems for freedom of movement and pipe expansion as designed.

	.4 Rectify startup deficiencies.

	3.9 CLEANING
	.1 Clean in accordance with Section 00 10 00 – General Instructions.
	.2 Waste Management: separate waste materials for reuse and recycling in accordance with Section 00 10 00 – General Instructions.



	221317 Drainage Waste and Vent Piping - Cast Iron and Copper
	General
	1.1 REFERENCES
	ASTM International Inc.
	.1 ASTM B32[08], Standard Specification for Solder Metal.
	.2 ASTM B306[02], Standard Specification for Copper Drainage Tube (DWV).
	.3 ASTM C564[03a], Standard Specification for Rubber Gaskets for Cast Iron Soil Pipe and Fittings.

	.2 Canadian Standards Association (CSA International).
	.1 CSA B67[1972(R1996)], Lead Service Pipe, Waste Pipe, Traps, Bends and Accessories.
	.2 CAN/CSAB70[06], Cast Iron Soil Pipe, Fittings and Means of Joining.
	.3 CAN/CSAB125.3[05], Plumbing Fittings.

	.3 Green Seal Environmental Standards (GSES)
	.1 Standard GS-36-[00], Commercial Adhesives.

	.4 South Coast Air Quality Management District (SCAQMD), California State
	.1 SCAQMD Rule 1168-[A2005], Adhesive and Sealant Applications.


	1.2 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Provide submittals in accordance with Section 00 10 00 – General Instructions.
	.2 Product Data:
	Provide manufacturer's printed product literature and datasheets for adhesives, and include product characteristics, performance criteria, physical size, finish and limitations.


	DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle in accordance with Section 00 10 00 – General Instructions.
	.2 Deliver materials to site in original factory packaging, labelled with manufacturer's name, address.
	.3 Packaging Waste Management: remove for reuse and return or recycling of pallets, crates, paddling and packaging materials in accordance with Section 00 10 00 – General Instructions.


	Part 2 Products
	2.1 COPPER TUBE AND FITTINGS
	.1 Above ground sanitary and vent Type DWV to: ASTM B306.
	.1 Fittings:
	.1 Cast brass: to CAN/CSAB125.3.
	.2 Wrought copper: to CAN/CSAB125.3.

	.2 Solder: to ASTM B32.



	Part 3 Execution
	3.1 APPLICATION
	.1 Manufacturer's Instructions: comply with manufacturer's written recommendations, including product technical bulletins, handling, storage and installation instructions, and datasheets.

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

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

	3.4 PERFORMANCE VERIFICATION
	.1 Cleanouts:
	.1 Ensure accessible and that access doors are correctly located.
	.2 Open, cover with linseed oil and reseal.
	.3 Verify that cleanout rods can probe as far as the next cleanout, at least.

	.2 Test to ensure traps are fully and permanently primed.
	.3 Storm water drainage:
	.1 Verify domes are secure.
	.2 Ensure weirs are correctly sized and installed correctly.
	.3 Verify provisions for movement of roof system.

	.4 Ensure that fixtures are properly anchored, connected to system and effectively vented.
	.5 Affix applicable label (storm, sanitary, vent, pump discharge etc.) complete with directional arrows every floor or 4.5m (whichever is less).

	3.5 CLEANING
	.1 Clean in accordance with Section 00 10 00 – General Instructions.
	.2 Waste Management: separate waste materials for reuse and recycling in accordance with Section 00 10 00 – General Instructions.



	224216 Commercial Plumbing Accessories
	General
	1.1 REFERENCES
	Canadian Standards Association (CSA International)
	.1 CAN/CSAB45 Series[02(R2008)], Plumbing Fixtures.
	.2 CAN/CSAB125.3[05], Plumbing Fittings.
	.3 CAN/CSAB651[04], Accessible Design for the Built Environment.


	1.2 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Provide submittals in accordance with Section 00 10 00 – General Instructions.
	.2 Product Data:
	Provide manufacturer's printed product literature and datasheets for fixtures, and include product characteristics, performance criteria, physical size, finish and limitations.


	CLOSEOUT SUBMITTALS
	.1 Provide maintenance data in accordance with Section 00 10 00 – General Instructions.
	.2 Include:
	.1 Description of fixtures and trim, giving manufacturer's name, type, model, year and capacity.
	.2 Details of operation, servicing and maintenance.
	.3 List of recommended spare parts.


	1.4 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle in accordance with Section 00 10 00 – General Insructions.
	.2 Deliver materials to site in original factory packaging, labelled with manufacturer's name, address.
	.3 Packaging Waste Management: remove for reuse and return or recycling of pallets, crates, paddling and packaging materials in accordance with Section 00 10 00 – General Instructions.


	Part 2 Products
	2.1 MANUFACTURED UNITS
	.1 Fixtures: manufacture in accordance with CAN/CSAB45 series.
	.2 Trim, fittings: manufacture in accordance with CAN/CSAB125.
	.3 Exposed plumbing brass to be chrome plated.
	.4 Number, locations: architectural drawings to govern.
	.5 Fixtures to be product of one manufacturer.
	.6 Trim to be product of one manufacturer.
	.7 All piping (domestic water supply and waste fittings and piping) below fixtures shall be complete with barrier free under sink protectors.
	.8 Stainless Steel Countertop Sinks
	.1 KS1: single compartment, ledge back.
	.1 Single bowl, ledge back 20-gauge, 18-8 stainless steel.
	.2 Outside size: 560mm x 440mm x 200mm (22”x17-1/4”x8”).
	.3 Mirror finished rim with satin finished bowl.
	.4 Fully undercoated sink.
	.5 Standard of Acceptance: Franke Kindred Canada, model: QSLA22147/8/1.
	.6 Barrier Free Trim: 
	.1 Chrome plated metal construction, one-piece, self-contained cartridge of non-metallic or non-ferrous stainless steel.
	.2 Operation:
	.1 Single lever handle.
	.2 Pull-on/push-off.
	.3 Operates with less than 5lbs force.

	.3 Flow: 
	.1 Aerator limited to 7.6L/min (1.5gpm) at 413kPa (60psi).

	.4 Finish: polished chrome.
	.5 Standard of Acceptance: Moen, model:  Protégé 87485 or approved equivalent.

	.7 Waste fitting: integral stainless steel basket strainer/stopper, tailpiece, cast brass Ptrap with cleanout.


	.9 Instantaneous Domestic Hot Water Dispenser
	.1 HWD1: Instantaneous Hot Water Dispenser
	.1 Capacity: 2.5L (2/3 Gallon) stainless steel tank dispenses 60 cups of 93oC (200oF).
	.2 Electrical: 120V, 750W, 6.25A heating element complete with grounded 3-prong plug.
	.3 Thermostat: snap-action, adjustable from 71oC to 99oC (160oF to 210oF) with factory pre-set at 93oC (200oF). 
	.4 Insulation: complies with UL 94FH-1 flammability.
	.5 Valve: instant, self-closing.
	.6 Recommended Supply Pressure: 207 – 827 kPa (30 – 120 psi).
	.7 Required Hole Diameter: 40mm (1-1/2”) standard sink hole.

	.2 Standard of Acceptance: InSinkErator, model TranScape H-WAVE-SS or approved equivalent.

	.10 Fixture Piping:
	.1 Domestic Hot Water and Domestic Cold Water supplies to each fixture:
	.1 Chrome plated flexible supply pipes each with screwdriver stop, reducers, escutcheon.
	.2 Complete with barrier free under sink protectors.

	.2 Waste:
	.1 Brass P-trap with clean out on each fixture not having integral trap.
	.2 Chrome plated in all exposed places.
	.3 Complete with barrier free under sink protectors.




	Part 3 Execution
	3.1 APPLICATION
	.1 Manufacturer's Instructions: comply with manufacturer's written recommendations, including product technical bulletins, handling, storage and installation instructions, and datasheets.

	3.2 INSTALLATION
	.1 Mounting heights:
	.1 Standard: to comply with manufacturer's recommendations unless otherwise indicated or specified.
	.2 Physically handicapped: to comply with most stringent of either NBCC or CAN/CSA-B651.


	3.3 ADJUSTING
	.1 Conform to water conservation requirements specified this section.
	.2 Adjustments:
	.1 Adjust water flow rate to design flow rates.
	.2 Adjust pressure to fixtures to ensure no splashing at maximum pressures.

	.3 Checks:
	.1 Aerators: operation, cleanliness.
	.2 Vacuum breakers, backflow preventers: operation under all conditions.
	.3 Wash fountains: operation of flowactuating devices.

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


	3.4 CLEANING
	.1 Clean in accordance with Section 00 10 00 – General Instructions.
	.1 Remove surplus materials, excess materials, rubbish, tools and equipment.

	.2 Waste Management: separate waste materials for reuse and recycling in accordance with Section 00 10 00 – General Instructions.



	230500 Common Work Results for HVAC
	General
	SUBMITTALS
	.1 Submittals: in accordance with Section 00 10 00 – General Instructions.
	.2 Shop drawings; submit drawings stamped and signed by professional engineer registered or licensed in Province of Ontario, Canada.
	.3 Shop drawings to show:
	.1 Mounting arrangements.
	.2 Operating and maintenance clearances.

	.4 Shop drawings and product data accompanied by:
	.1 Detailed drawings of bases, supports, and anchor bolts.
	.2 Acoustical sound power data, where applicable.
	.3 Points of operation on performance curves.
	.4 Manufacturer to certify current model production.
	.5 Certification of compliance to applicable codes.

	.5 Closeout Submittals:
	.1 Provide operation and maintenance data for incorporation into manual specified in Section 00 10 00 – General Instructions.
	.2 Operation and maintenance manual approved by, and final copies deposited with, Departmental Representative before final inspection.
	.3 Operation data to include:
	.1 Control schematics for systems including environmental controls.
	.2 Description of systems and their controls.
	.3 Description of operation of systems at various loads together with reset schedules and seasonal variances.
	.4 Operation instruction for systems and component.
	.5 Description of actions to be taken in event of equipment failure.
	.6 Valves schedule and flow diagram.
	.7 Colour coding chart.

	.4 Maintenance data to include:
	.1 Servicing, maintenance, operation and trouble-shooting instructions for each item of equipment.
	.2 Data to include schedules of tasks, frequency, tools required and task time.

	.5 Performance data to include:
	.1 Equipment manufacturer's performance datasheets with point of operation as left after commissioning is complete.
	.2 Equipment performance verification test results.
	.3 Special performance data as specified.
	.4 Testing, adjusting and balancing reports as specified in Section 23 05 93 - Testing, Adjusting and Balancing for HVAC.

	.6 Approvals:
	.1 Submit one (1) draft copy of the Operation and Maintenance Manual to Departmental Representative for approval. Submission of individual data will not be accepted unless directed by Departmental Representative.
	.2 Make changes as required and re-submit as directed by Departmental Representative.

	.7 Additional data:
	.1 Prepare and insert into operation and maintenance manual additional data when need for it becomes apparent during specified demonstrations and instructions.

	Site records:
	.1 Departmental Representative will provide one (1) set of reproducible mechanical drawings. Provide sets of prints as required for each phase of work. Mark changes as work progresses and as changes occur. Include changes to existing mechanical systems, control systems and low voltage control wiring.
	.2 Transfer information weekly to reproducibles, revising reproducibles to show work as actually installed.
	.3 Use different colour waterproof ink for each service.
	.4 Make available for reference purposes and inspection.

	.9 As-built drawings:
	.1 Prior to start of Testing, Adjusting and Balancing for HVAC, finalize production of as-built drawings.
	.2 Identify each drawing in lower right hand corner in letters at least 12 mm high as follows: - "AS BUILT DRAWINGS: THIS DRAWING HAS BEEN REVISED TO SHOW MECHANICAL SYSTEMS AS INSTALLED" (Signature of Contractor) (Date).
	.3 Submit to Departmental Representative for approval and make corrections as directed.
	.4 Perform testing, adjusting and balancing for HVAC using as-built drawings.
	.5 Submit completed reproducible as-built drawings with Operating and Maintenance Manuals.

	.10 Submit copies of as-built drawings for inclusion in final TAB report.


	1.2 MAINTENANCE
	Furnish spare parts in accordance as follows:
	.1 One set of packing for each pump.
	.2 One casing joint gasket for each size pump.
	.3 One head gasket set for each heat exchanger.
	.4 One glass for each gauge glass.
	.5 One filter cartridge or set of filter media for each filter or filter bank in addition to final operating set.

	.2 Provide one set of special tools required to service equipment as recommended by manufacturers.
	.3 Furnish one commercial quality grease gun, grease and adapters to suit different types of grease and grease fittings.

	1.3 DELIVERY, STORAGE, AND HANDLING
	.1 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse and recycling in accordance with Section 00 10 00 – General Instructions.



	Part 2 Products
	2.1 NOT USED
	Not used.


	Part 3 Execution
	3.1 PAINTING REPAIRS AND RESTORATION
	Do painting in accordance with generally accepted industry best practices.
	.2 Prime and touch up marred finished paintwork to match original.
	.3 Restore to new condition, finishes which have been damaged.

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

	3.3 FIELD QUALITY CONTROL
	Manufacturer's Field Services:
	.1 Obtain written report from manufacturer verifying compliance of Work, in handling, installing, applying, protecting and cleaning of product and submit Manufacturer's Field Reports as described in PART 1 - SUBMITTALS.
	.2 Provide manufacturer's field services consisting of product use recommendations and periodic site visits for inspection of product installation in accordance with manufacturer's instructions.
	.3 Schedule site visits, to review Work, as directed in PART 1 - QUALITY ASSURANCE.


	3.4 DEMONSTRATION
	Supply tools, equipment and personnel to demonstrate and instruct operating and maintenance personnel in operating, controlling, adjusting, trouble-shooting and servicing of all systems and equipment during regular work hours, prior to acceptance.
	.2 Use operation and maintenance manual, as-built drawings, and audio visual aids as part of instruction materials.
	Instruction duration time requirements as specified in appropriate sections.
	.4 Departmental Representative may record these demonstrations on video tape for future reference.

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



	230505 Installation Of Pipework
	General
	1.1 REFERENCES
	Canadian General Standards Board (CGSB)
	.1 CAN/CGSB1.181[99], ReadyMixed Organic ZincRich Coating.

	.2 American Society for Testing and Materials International (ASTM)
	.1 ASTM A53/A53M-[04], Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated Welded and Seamless.
	.2 ASTM A181/A181M-[01], Standard Specification for Carbon Steel Forgings for General Purpose Fitting.


	1.2 SUBMITTALS
	.1 Provide submittals in accordance with Section 00 10 00 – General Instructions.

	DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle in accordance with manufacturer’s recommendations.
	.2 Deliver materials to site in original factory packaging, labelled with manufacturer's name, address.
	.3 Packaging Waste Management: remove for reuse and return by manufacturer of pallets, crates, paddling and packaging materials in accordance with Section 00 10 00 – General Instructions.


	Part 2 Products
	2.1 NOT USED
	.1 Not Used.


	Part 3 Execution
	3.1 APPLICATION
	.1 Manufacturer's Instructions: comply with manufacturer's written recommendations, including product technical bulletins, handling, storage and installation instructions, and datasheets.

	3.2 CONNECTIONS TO EQUIPMENT
	.1 In accordance with manufacturer's instructions unless otherwise indicated.
	.2 Use valves and either unions or flanges for isolation and ease of maintenance and assembly.
	.3 Use double swing joints when equipment mounted on vibration isolation and when piping subject to movement.
	.4 Provide flexible connectors complete with all accessories for air handling units, heat exchangers, pumps, chillers, cooling towers, etc.

	3.3 CLEARANCES
	.1 Provide clearance around systems, equipment and components for observation of operation, inspection, servicing, maintenance and as recommended by manufacturer.
	.2 Provide space for disassembly, removal of equipment and components as recommended by manufacturer or as indicated (whichever is greater) without interrupting operation of other system, equipment, and components.

	3.4 DRAINS
	.1 Install piping with grade in direction of flow except as indicated.
	.2 Install drain valve at low points in piping systems, at equipment and at section isolating valves.
	.3 Pipe each drain valve discharge separately to above floor drain. Discharge to be visible.
	.4 Drain valves: NPS ½ or ¾ gate or globe valves unless indicated otherwise, with hose end male thread, cap and chain.
	.5 Drawings do not show all valves. Contractor shall be responsible to provide all drain valves required.

	3.5 DIELECTRIC COUPLINGS, UNIONS & FLANGE KITS
	.1 General: compatible with system, to suit pressure rating of system.
	.2 Locations: where dissimilar metals are joined.
	.3 NPS 2 and under: isolating unions or bronze valves.
	.4 NPS 2 & Over: isolating flange kits to suit temperature, pressure and working fluid.

	3.6 PIPEWORK INSTALLATION
	.1 Screwed fittings jointed with Teflon tape.
	.2 Protect openings against entry of foreign material.
	.3 Install to isolate equipment and allow removal without interrupting operation of other equipment or systems.
	.4 Pipe routing on drawings is only indicative and does not show all valves, fittings supports and accessories. Contractor shall verify site conditions prior to commencement of work, and allow for all required piping accessories and supports.
	.5 Assemble piping using fittings manufactured to ANSI standards.
	.6 Saddle type branch fittings may be used on mains if branch line is no larger than half size of main.
	.1 Hole saw (or drill) and ream main to maintain full inside diameter of branch line prior to welding saddle.

	.7 Install exposed piping, equipment, rectangular cleanouts and similar items parallel or perpendicular to building lines.
	.8 Install concealed pipework to minimize furring space, maximize headroom, conserve space.
	.9 Slope piping, except where indicated, in direction of flow for positive drainage and venting.
	.10 Install, except where indicated, to permit separate thermal insulation of each pipe.
	.11 Group piping wherever possible.
	.12 Ream pipes, remove scale and other foreign material before assembly.
	.13 Use eccentric reducers at pipe size changes to ensure positive drainage and venting.
	.14 Provide for thermal expansion as indicated.
	.15 Valves:
	.1 Install in accessible locations.
	.2 Remove interior parts before soldering.
	.3 Install with stems above horizontal position unless otherwise indicated.
	.4 Valves accessible for maintenance without removing adjacent piping.
	.5 Install globe valves in bypass around control valves.
	.6 Use ball valves at branch takeoffs for isolating purposes except where otherwise specified.
	.7 Use chain operators on valves NPS 2-1/2 and larger where installed more than 2400mm (95 inches) above floor in Mechanical Rooms.

	.16 Check Valves:
	.1 Install silent check valves on discharge of pumps and in vertical pipes with downward flow and elsewhere as indicated.
	.2 Install swing check valves in horizontal lines on discharge of pumps and elsewhere as indicated.

	.17 Provide flexible connectors complete with accessories on all equipment.

	3.7 SLEEVES
	.1 General: install where pipes pass through masonry, concrete structures, fire rated assemblies, and elsewhere as indicated.
	.2 Material: schedule 40 black steel pipe.
	.3 Construction: foundation walls and where sleeves extend above finished floors to have annular fins continuously welded on at midpoint.
	.4 Sizes: 6mm (1/4 inch) minimum clearance between sleeve and uninsulated pipe or between sleeve and insulation.
	.5 Installation:
	.1 Concrete, masonry walls, concrete floors on grade: terminate flush with finished surface.
	.2 Other floors: terminate 25mm (1 inch) above finished floor.
	Before installation, paint exposed exterior surfaces with heavy application of zincrich paint to CAN/CGSB1.181.

	.6 Sealing:
	.1 Foundation walls and below grade floors: fire retardant, waterproof nonhardening mastic.
	.2 Elsewhere: Provide space for firestopping. Maintain fire rating integrity.
	.3 Sleeves installed for future use: fill with lime plaster or other easily removable filler.
	.4 Ensure no contact between copper pipe or tube and sleeve.


	3.8 ESCUTCHEONS
	.1 Install on pipes passing through walls, partitions, floors, and ceilings in finished areas.
	.2 Construction: one piece type with set screws. Chrome or nickel plated brass or type 302 stainless steel.
	.3 Sizes: outside diameter to cover opening or sleeve. Inside diameter to fit around pipe or outside of insulation if so provided.

	3.9 PREPARATION FOR FIRESTOPPING
	.1 Material and installation within annular space between pipes, ducts, insulation and adjacent fire separation to be fire stopped.
	.2 Uninsulated unheated pipes not subject to movement: No special preparation.
	.3 Uninsulated heated pipes subject to movement: wrap with noncombustible smooth material to permit pipe movement without damaging fires topping material or installation.
	.4 Insulated pipes and ducts: ensure integrity of insulation and vapour barriers.

	3.10 FLUSHING OUT OF PIPING SYSTEMS
	Flush system in accordance with Section 23 08 02  Cleaning and Startup of Mechanical Piping Systems.
	Before startup, clean interior of piping systems in accordance with requirements of Section 00 10 00 – General Instructions supplemented as specified in relevant mechanical sections.
	.3 Preparatory to acceptance, clean and refurbish equipment and leave in operating condition, including replacement of filters in piping systems.

	3.11 PRESSURE TESTING OF EQUIPMENT AND PIPEWORK
	.1 Advise Departmental Representative 48h minimum prior to performance of pressure tests.
	.2 Pipework: test as specified in relevant sections of mechanical specification.
	.3 Maintain specified test pressure without loss for 4h unless specified for longer period of time in relevant mechanical sections.
	.4 Prior to tests, isolate equipment and other parts which are not designed to withstand test pressure or media.
	.5 Conduct tests in presence of Departmental Representative.
	.6 Pay costs for repairs or replacement, retesting, and making good. Departmental Representative to determine whether repair or replacement is appropriate.
	.7 Insulate or conceal work only after approval and certification of tests by Departmental Representative.

	3.12 EXISTING SYSTEMS
	Connect into existing piping systems at times approved by Departmental Representative.
	.2 Request written approval 10 days minimum, prior to commencement of work.
	.3 Be responsible for damage to existing plant by this work.
	.4 Ensure daily cleanup of existing areas.

	3.13 CLEANING
	.1 Clean in accordance with Section 00 10 00 – General Instructions. Remove surplus materials, excess materials, rubbish, tools and equipment.
	.2 Waste Management: separate waste materials for reuse and recycling in accordance with Section 00 10 00 – General Instructions.



	230529 Hangers and Supports for Piping and Equipment
	General
	1.1 REFERENCES
	American National Standards Institute/American Society of Mechanical Engineers (ANSI/ASME)
	.1 ANSI/ASME B31.1[04], Power Piping.

	.2 American Society for Testing and Materials International (ASTM)
	.1 ASTM A125[1996(R2001)], Specification for Steel Springs, Helical, HeatTreated.
	.2 ASTM A307[04], Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile Strength.
	.3 ASTM A563[04a], Specification for Carbon and Alloy Steel Nuts.

	.3 Factory Mutual (FM).
	.4 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
	.1 Material Safety Data Sheets (MSDS).

	.5 Manufacturer's Standardization Society of the Valves and Fittings Industry (MSS)
	.1 MSS SP58[2002], Pipe Hangers and Supports  Materials, Design and Manufacture.
	.2 ANSI/MSS SP69[2003], Pipe Hangers and Supports  Selection and Application.
	.3 MSS SP89[2003], Pipe Hangers and Supports  Fabrication and Installation Practices.

	.6 Underwriter's Laboratories of Canada (ULC).

	1.2 SYSTEM DESCRIPTION
	.1 Design Requirements:
	.1 Construct pipe hanger and support to manufacturer's recommendations utilizing manufacturer's regular production components, parts and assemblies.
	.2 Base maximum load ratings on allowable stresses prescribed by MSS SP58.ASME B31.1 or :  
	.1 Ensure that supports, guides, anchors do not transmit excessive quantities of heat to building structure.

	.3 Design hangers and supports to support systems under conditions of operation, allow free expansion and contraction, prevent excessive stresses from being introduced into pipework or connected equipment.
	.4 Provide for vertical adjustments after erection and during commissioning. Amount of adjustment in accordance with MSS SP58.
	.5 Provide all other bases, hangers and supports as per manufacturer’s requirements.

	.2 Performance Requirements:
	.1 Design supports, platforms, catwalks and hangers to withstand seismic events as specified in the Ontario Building Code for geographic region and specification Section 23 05 48 – Vibration and Seismic Control for HVAC Piping and Equipment.


	1.3 SUBMITTALS
	.1 Submittals: in accordance with specification Section 00 10 00 – General Instructions.
	.2 Shop drawings: submit drawings stamped and signed by Professional Engineer registered or licensed in the Province of Ontario, Canada.
	.3 Submit shop drawings and product data for the following items:
	.1 Bases, hangers and supports.
	.2 Connection to equipment and structure.
	.3 Structural assemblies.

	.4 Closeout Submittals:
	.1 Provide maintenance data for incorporation into manual specified in specification Section 00 10 00 – General Instructions.


	1.4 DELIVERY, STORAGE, AND HANDLING
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle materials in accordance with manufacturer's written instructions.


	1.5 WASTE MANAGEMENT AND DISPOSAL
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse and recycling in accordance with Section 00 10 00 – General Instructions.


	Part 2 Products
	2.1 GENERAL
	.1 Fabricate hangers, supports and sway braces in accordance with ANSI B31.1 and MSS SP58.
	.2 Use components for intended design purpose only. Do not use for rigging or erection purposes.

	2.2 PIPE HANGERS
	Finishes:
	.1 Pipe hangers and supports: galvanized after manufacture.
	.2 Use electroplating galvanizing process or hot dipped galvanizing process.
	.3 Ensure steel hangers in contact with copper piping are epoxy coated.

	.2 Upper attachment structural: suspension from lower flange of IBeam:
	.1 Cold piping NPS 2 maximum: malleable iron Cclamp with hardened steel cup point setscrew, locknut and carbon steel retaining clip.
	.1 Rod: 9 mm UL listed.

	.2 Cold piping NPS 2 1/2 or greater, hot piping: malleable iron beam clamp, eye rod, jaws and extension with carbon steel retaining clip, tie rod, nuts and washers, UL listed and FM approved to MSSSP58 and MSSSP69.

	.3 Upper attachment structural: suspension from upper flange of IBeam:
	.1 Cold piping NPS 2 maximum: ductile iron topofbeam Cclamp with hardened steel cup point setscrew, locknut and carbon steel retaining clip, UL listed and FM approved to MSS SP69.
	.2 Cold piping NPS 2 1/2 or greater, hot piping: malleable iron topofbeam jawclamp with hooked rod, spring washer, plain washer and nut UL listed and FM approved.

	.4 Upper attachment to concrete:
	.1 Ceiling: carbon steel welded eye rod, clevis plate, clevis pin and cotters with weldless forged steel eye nut. Ensure eye 6mm (1/4”) minimum greater than rod diameter.
	.2 Concrete inserts: wedge shaped body with knockout protector plate UL listed and FM approved to MSS SP69.

	.5 Shop and field-fabricated assemblies:
	.1 Trapeze hanger assemblies: to MSS SP89.
	.2 Steel brackets: to MSS SP89.
	.3 Sway braces for seismic restraint: in accordance with Ontario Building Code and Section 23 05 48 – Vibration and Seismic Control for HVAC Piping and Equipment.

	.6 Hanger rods: threaded rod material to MSS SP58:
	.1 Ensure that hanger rods are subject to tensile loading only.
	.2 Provide linkages where lateral or axial movement of pipework is anticipated.
	.3 Do not use 22mm (3/4”) rod.

	.7 Pipe attachments: material to MSS SP58:
	.1 Attachments for steel piping: carbon steel black.
	.2 Attachments for copper piping: copper plated black steel.
	.3 Use insulation protection saddles for hot pipework.
	Oversize pipe hangers and supports.

	Adjustable clevis: material to MSS SP69 UL listed and FM approved, clevis bolt with nipple spacer and vertical adjustment nuts above and below clevis.
	.1 Ensure "U" has hole in bottom for rivetting to insulation shields.

	.9 Yoke style pipe roll: carbon steel yoke, rod and nuts with cast iron roll, to MSS SP69.
	.10 Ubolts: carbon steel to MSS SP69 with 2 nuts at each end to ASTM A563.
	.1 Finishes for steel pipework: black.
	.2 Finishes for copper, glass, brass or aluminum pipework: black], with formed portion epoxy coated.

	.11 Pipe rollers: cast iron roll and roll stand with carbon steel rod to MSS SP69. Shop and field fabricated assemblies:
	.1 Trapeze Hanger Assemblies: to MSS SP-89.
	.2 Steel Brackets: to MSS SP-89.
	.3 Sway Braces for Seismic Restraint Systems: to MSS SP-89.


	2.3 RISER CLAMPS
	.1 Steel or cast iron pipe: black carbon steel to MSS SP58, type 42, UL listed and FM approved.
	.2 Copper pipe: carbon steel copper plated to MSS SP58, type 42.
	.3 Bolts: to ASTM A307.
	.4 Nuts: to ASTM A563.

	2.4 INSULATION PROTECTION SHIELDS
	.1 Insulated cold piping:
	.1 64 kg/m3 density insulation plus insulation protection shield to: MSS SP69, galvanized sheet carbon steel. Length designed for maximum 3m span.

	.2 Insulated hot piping:
	.1 Curved plate 300mm long, with edges turned up, for pipe sizes NPS 2-1/2 and over, carbon steel to comply with MSS SP69.
	.2 Curved plate 300mm long, with edges turned up, weldedin centre plate for pipe sizes NPS 12 and over, carbon steel to comply with MSS SP69.


	2.5 CONSTANT SUPPORT SPRING HANGERS
	.1 Springs: alloy steel to ASTM A125, shot peened, magnetic particle inspected, with +/5% spring rate tolerance, tested for free height, spring rate, loaded height and provided with Certified Mill Test Report (CMTR).
	.2 Load adjustability: 10 % minimum adjustability each side of calibrated load. Adjustment without special tools. Adjustments not to affect travel capabilities.
	Provide upper and lower factory set travel stops.
	.4 Provide load adjustment scale for field adjustments.
	.5 Total travel to be actual travel + 20%, difference between total travel and actual travel 25mm minimum.
	.6 Individually calibrated scales on each side of support calibrated prior to shipment, complete with calibration record.

	2.6 VARIABLE SUPPORT SPRING HANGERS
	.1 Vertical movement: 13mm minimum, 50mm maximum, use single spring precompressed variable spring hangers.
	.2 Vertical movement greater than 50mm: use double spring precompressed variable spring hanger with 2 springs in series in single casing.
	.3 Variable spring hanger complete with factory calibrated travel stops. Provide certificate of calibration for each hanger.
	.4 Steel alloy springs: to ASTM A125, shot peened, magnetic particle inspected, with +/5 % spring rate tolerance, tested for free height, spring rate, loaded height and provided with CMTR.

	2.7 EQUIPMENT SUPPORTS
	.1 Fabricate equipment supports not provided by equipment manufacturer from structural grade steel. Submit calculations with shop drawings.

	2.8 EQUIPMENT ANCHOR BOLTS AND TEMPLATES
	.1 Provide templates to ensure accurate location of anchor bolts.


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

	3.2 INSTALLATION
	.1 Install in accordance with:
	.1 Manufacturer's instructions and recommendations.

	Vibration Control Devices:
	.1 Install on piping systems at pumps, boilers, chillers, cooling towers, and as indicated.

	.3 Clamps on riser piping:
	.1 Support independent of connected horizontal pipework using riser clamps and riser clamp lugs welded to riser.
	.2 Bolttightening torques to industry standards.
	.3 Steel pipes: install below coupling or shear lugs welded to pipe.
	.4 Cast iron pipes: install below joint.

	.4 Clevis plates:
	.1 Attach to concrete with 4 minimum concrete inserts, one at each corner.

	.5 Provide supplementary structural steelwork where structural bearings do not exist or where concrete inserts are not in correct locations.
	.6 Use approved constant support type hangers where:
	.1 vertical movement of pipework is 13mm or more,
	.2 transfer of load to adjacent hangers or connected equipment is not permitted.

	.7 Use variable support spring hangers where:
	.1 transfer of load to adjacent piping or to connected equipment is not critical.
	.2 variation in supporting effect does not exceed 25 % of total load.


	3.3 HANGER SPACING
	.1 Plumbing piping:  to Canadian Plumbing Code, Provincial Code and authority having jurisdiction.
	.2 Fire protection: to applicable fire code.
	.3 Gas and fuel oil piping: up to NPS 1/2: every 1.8 m.
	.4 Copper piping: up to NPS 1/2: every 1.5 m.
	.5 Flexible joint roll groove pipe: in accordance with table below, but not less than one hanger at joints.
	.6 Within 300mm of each elbow.
	.7 Pipe work greater than NPS 12: to MSS SP69.

	3.4 HANGER INSTALLATION
	.1 Install hanger so that rod is vertical under operating conditions.
	.2 Adjust hangers to equalize load.
	.3 Support from structural members. Where structural bearing does not exist or inserts are not in suitable locations, provide supplementary structural steel members.

	3.5 HORIZONTAL MOVEMENT
	.1 Angularity of rod hanger resulting from horizontal movement of pipework from cold to hot position not to exceed 4 degrees from vertical.
	.2 Where horizontal pipe movement is less than 13 mm, offset pipe hanger and support so that rod hanger is vertical in the hot position.

	3.6 FINAL ADJUSTMENT
	.1 Adjust hangers and supports:
	.1 Ensure that rod is vertical under operating conditions.
	.2 Equalize loads.

	.2 Adjustable clevis:
	.1 Tighten hanger load nut securely to ensure proper hanger performance.
	.2 Tighten upper nut after adjustment.

	.3 Cclamps:
	.1 Follow manufacturer's recommended written instructions and torque values when tightening Cclamps to bottom flange of beam.

	.4 Beam clamps:
	.1 Hammer jaw firmly against underside of beam.




	230553.01 Mechanical Identification
	General
	1.1 REFERENCES
	Canadian Gas Association (CGA)
	.1 CSA/CGA B149.1[05], Natural Gas and Propane Installation Code.

	.2 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB1.60[97], Interior Alkyd Gloss Enamel.
	.2 CAN/CGSB24.3[92], Identification of Piping Systems.

	.3 National Fire Protection Association (NFPA)
	.1 NFPA 13[2002], Standard for the Installation of Sprinkler Systems.
	.2 NFPA 14[2003], Standard for the Installation of Standpipe and Hose Systems.


	1.2 SUBMITTALS
	.1 Product Data:
	.2 Submittals: in accordance with Section 00 10 00 – General Instructions.
	.3 Product data to include paint colour chips, other products specified in this section.
	.4 Samples:
	.1 Submit samples in accordance with Section 00 10 00 – General Instructions
	.2 Samples to include nameplates, labels, tags, lists of proposed legends.


	1.3 DELIVERY, STORAGE, AND HANDLING
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle in accordance with Section 00 10 00 – General Instructions.
	.2 Deliver, store and handle materials in accordance with manufacturer's written instructions.

	.2 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse and recycling in accordance with Section 00 10 00 – General Instructions.
	.2 Dispose of unused paint and coating material at official hazardous material collections site. 
	.3 Do not dispose of unused paint and coating material into sewer system, into streams, lakes, onto ground or in locations where it will pose health or environmental hazard.



	Part 2 Products
	MANUFACTURER'S EQUIPMENT NAMEPLATES
	.1 Metal or plastic laminate nameplate mechanically fastened to each piece of equipment by manufacturer.
	.2 Lettering and numbers raised or recessed.
	.3 Information to include, as appropriate:
	.1 Equipment: manufacturer's name, model, size, serial number, capacity.
	.2 Motor: voltage, Hz, phase, power factor, duty, frame size.


	2.2 SYSTEM NAMEPLATES
	Colours:
	.1 Hazardous: red letters, white background.
	.2 Elsewhere: black letters, white background (except where required otherwise by applicable codes).

	.2 Construction:
	.1 3mm thick laminated plastic or white anodized aluminum, matte finish, with square corners, letters accurately aligned and machine engraved into core.

	.3 Sizes:
	.1 Conform to following table:
	Size # (mm)
	Sizes (mm)
	No. of Lines
	Height of Letters (mm)
	1
	1
	3
	2
	1
	5
	3
	2
	3
	4
	1
	8
	5
	2
	5
	6
	1
	8
	7
	1
	12
	8
	2
	8
	9
	1
	20
	.2 Use maximum of 25 letters/numbers per line.

	Locations:
	.1 Terminal cabinets, control panels: use size #5.
	.2 Equipment in Mechanical Rooms: use size #9.

	Identification for PWGSC Preventive Maintenance Support System (PMSS):
	.1 Use arrangement of Main identifier, Source identifier, Destination identifier.
	.2 Equipment in Mechanical Room:
	.1 Main identifier: size #9.
	.2 Source and Destination identifiers: size #6.
	.3 Terminal cabinets, control panels: size #5.

	.3 Equipment elsewhere: sizes as appropriate.


	2.3 EXISTING IDENTIFICATION SYSTEMS
	Apply existing identification system to new work.
	Where existing identification system does not cover for new work, use identification system specified this section.
	.3 Before starting work, obtain written approval of identification system from Departmental Representative.

	2.4 PIPING SYSTEMS GOVERNED BY CODES
	.1 Identification:
	.1 Sprinklers: to NFPA 13.


	2.5 IDENTIFICATION OF PIPING SYSTEMS
	.1 Identify contents by background colour marking, pictogram (as necessary), legend; direction of flow by arrows. To CAN/CGSB 24.3 except where specified otherwise.
	.2 Pictograms:
	.1 Where required: Workplace Hazardous Materials Information System (WHMIS) regulations.

	.3 Legend:
	.1 Block capitals to sizes and colours listed in CAN/CGSB 24.3.

	.4 Arrows showing direction of flow:
	.1 Outside diameter of pipe or insulation less than 75mm: 100mm long x 50mm high.
	.2 Outside diameter of pipe or insulation 75mm and greater: 150mm long x 50mm high.
	.3 Use doubleheaded arrows where flow is reversible.

	.5 Extent of background colour marking:
	.1 To full circumference of pipe or insulation.
	.2 Length to accommodate pictogram, full length of legend and arrows.

	.6 Materials for background colour marking, legend, arrows:
	.1 Pipes and tubing 20mm and smaller: waterproof and heatresistant pressure sensitive plastic marker tags.
	.2 Other pipes: pressure sensitive vinyl with protective overcoating, waterproof contact adhesive undercoating, suitable for ambient of 100% RH and continuous operating temperature of 150 degrees C and intermittent temperature of 200 degrees C.

	.7 Colours and Legends:
	.1 Where not listed, obtain direction from Departmental Representative.
	.2 Colours for legends, arrows: to following table:
	Yellow
	Black
	Green
	White
	Red
	White
	Background colour marking and legends for piping systems:


	2.6 IDENTIFICATION DUCTWORK SYSTEMS
	.1 50mm high stencilled letters and directional arrows 150mm long x 50mm high.
	.2 Colours: back, or coordinated with base colour to ensure strong contrast.

	2.7 VALVES, CONTROLLERS
	.1 Brass tags with 12mm stamped identification data filled with black paint.
	.2 Include flow diagrams for each system, of approved size, showing charts and schedules with identification of each tagged item, valve type, service, function, normal position, location of tagged item.

	2.8 CONTROLS COMPONENTS IDENTIFICATION
	.1 Identify all systems, equipment, components, controls, sensors with system nameplates specified in this section.
	.2 Inscriptions to include function and (where appropriate) failsafe position.

	2.9 LANGUAGE
	.1 Identification in English and French.
	Use one nameplate and label for both languages.


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

	3.2 TIMING
	.1 Provide identification only after any required painting has been completed.

	3.3 INSTALLATION
	.1 Perform work in accordance with CAN/CGSB24.3 except as specified otherwise.
	.2 Provide ULC or CSA registration plates as required by respective agency.
	Identify systems, equipment to conform to PWGSC PMSS.

	3.4 NAMEPLATES
	.1 Locations:
	.1 In conspicuous location to facilitate easy reading and identification from operating floor.

	.2 Standoffs:
	.1 Provide for nameplates on hot and/or insulated surfaces.

	.3 Protection:
	.1 Do not paint, insulate or cover.


	3.5 LOCATION OF IDENTIFICATION ON PIPING AND DUCTWORK SYSTEMS
	.1 On long straight runs in open areas in boiler rooms, equipment rooms, galleries, tunnels: at not more than 17m intervals and more frequently if required to ensure that at least one is visible from any one viewpoint in operating areas and walking aisles.
	.2 Adjacent to each change in direction.
	.3 At least once in each small room through which piping or ductwork passes.
	.4 On both sides of visual obstruction or where run is difficult to follow.
	.5 On both sides of separations such as walls, floors, partitions.
	.6 Where system is installed in pipe chases, ceiling spaces, galleries, confined spaces, at entry and exit points, and at access openings.
	.7 At beginning and end points of each run and at each piece of equipment in run.
	.8 At point immediately upstream of major manually operated or automatically controlled valves, and dampers. Where this is not possible, place identification as close as possible, preferably on upstream side.
	.9 Identification easily and accurately readable from usual operating areas and from access points.
	.1 Position of identification approximately at right angles to most convenient line of sight, considering operating positions, lighting conditions, risk of physical damage or injury and reduced visibility over time due to dust and dirt.


	3.6 VALVES, CONTROLLERS
	.1 Valves and operating controllers, except at plumbing fixtures, radiation, or where in plain sight of equipment they serve: secure tags with nonferrous chains or closed "S" hooks.
	.2 Install one (1) copy of flow diagrams, valve schedules mounted in frame behind nonglare glass where directed by Departmental Representative. Provide one (1) copy (reduced in size if required) in each operating and maintenance manual.
	.3 Number valves in each system consecutively.

	CLEANING
	.1 Proceed in accordance with Section 00 10 00 – General Instructions.
	.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.



	230593 Testing, Adjusting and Balancing for HVAC
	General
	1.1 SUMMARY
	TAB is used throughout this Section to describe the process, methods and requirements of testing, adjusting and balancing for HVAC.
	.2 TAB means to test, adjust and balance to perform in accordance with requirements of Contract Documents and to do other work as specified in this section.

	1.2 QUALIFICATIONS OF TAB PERSONNEL
	.1 Submit names of personnel to perform TAB to Departmental Representative within 15 days of award of contract.
	.2 Provide documentation confirming qualifications, successful experience.
	.3 TAB: performed in accordance with the requirements of standard under which TAB Firm's qualifications are approved:
	.1 Associated Air Balance Council, (AABC) National Standards for Total System Balance, MN-1-[2002].
	.2 National Environmental Balancing Bureau (NEBB) TABES, Procedural Standards for Testing, Adjusting, Balancing of Environmental Systems-[1998].
	.3 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA), HVAC TAB HVAC Systems - Testing, Adjusting and Balancing-[2002].

	.4 Recommendations and suggested practices contained in the TAB Standard: mandatory.
	.5 Use TAB Standard provisions, including checklists, and report forms to satisfy Contract requirements.
	.6 Use TAB Standard for TAB, including qualifications for TAB Firm and Specialist and calibration of TAB instruments.
	.7 Where instrument manufacturer calibration recommendations are more stringent than those listed in TAB Standard, use manufacturer's recommendations.
	.8 TAB Standard quality assurance provisions such as performance guarantees form part of this contract.
	.1 For systems or system components not covered in TAB Standard, use TAB procedures developed by TAB Specialist.
	.2 Where new procedures, and requirements, are applicable to Contract requirements have been published or adopted by body responsible for TAB Standard used (AABC, NEBB, or TABB), requirements and recommendations contained in these procedures and requirements are mandatory.


	PURPOSE OF TAB
	Test to verify proper and safe operation, determine actual point of performance, evaluate qualitative and quantitative performance of equipment, systems and controls at design, average and low loads using actual or simulated loads
	Adjust and regulate equipment and systems to meet specified performance requirements and to achieve specified interaction with other related systems under normal and emergency loads and operating conditions.
	Balance systems and equipment to regulate flow rates to match load requirements over full operating ranges.

	1.4 EXCEPTIONS
	.1 TAB of systems and equipment regulated by codes, standards to satisfaction of authority having jurisdiction.

	1.5 COORDINATION
	.1 Schedule time required for TAB (including repairs, retesting) into project construction and completion schedule to ensure completion before acceptance of project.
	Do TAB of each system independently and subsequently, where interlocked with other systems, in unison with those systems.

	1.6 PRETAB REVIEW
	.1 Review contract documents before project construction is started and confirm in writing to Departmental Representative adequacy of provisions for TAB and other aspects of design and installation pertinent to success of TAB.
	.2 Review specified standards and report to Departmental Representative in writing proposed procedures which vary from standard.
	.3 During construction, coordinate location and installation of TAB devices, equipment, accessories, measurement ports and fittings.

	1.7 STARTUP
	.1 Follow startup procedures as recommended by equipment manufacturer unless specified otherwise.
	.2 Follow special startup procedures specified elsewhere in Division 23.

	1.8 OPERATION OF SYSTEMS DURING TAB
	.1 Operate systems for length of time required for TAB and as required by Departmental Representative for verification of TAB reports.

	1.9 START OF TAB
	.1 Notify Departmental Representative 7 days prior to start of TAB.
	.2 Start TAB when building is essentially completed, including:
	.3 Installation of ceilings, doors, windows, other construction affecting TAB.
	.4 Application of weatherstripping, sealing, and caulking.
	.5 Pressure, leakage, other tests specified elsewhere Division 23.
	.6 Provisions for TAB installed and operational.
	.7 Startup, verification for proper, normal and safe operation of mechanical and associated electrical and control systems affecting TAB including but not limited to:
	.1 Proper thermal overload protection in place for electrical equipment.
	.2 Air systems:
	.1 Filters in place, clean.
	.2 Duct systems clean.
	.3 Ducts, air shafts, ceiling plenums are airtight to within specified tolerances.
	.4 Correct fan rotation.
	.5 Fire, smoke, volume control dampers installed and open.
	.6 Coil fins combed, clean.
	.7 Access doors, installed, closed.
	.8 Outlets installed, volume control dampers open.

	.3 Liquid systems:
	.1 Flushed, filled, vented.
	.2 Correct pump rotation.
	.3 Strainers in place, baskets clean.
	.4 Isolating and balancing valves installed, open.
	.5 Calibrated balancing valves installed, at factory settings.
	.6 Chemical treatment systems complete, operational.



	1.10 APPLICATION TOLERANCES
	.1 Do TAB to following tolerances of design values:
	.1 HVAC systems: plus 5%, minus 5%.


	1.11 ACCURACY TOLERANCES
	.1 Measured values accurate to within plus or minus 2% of actual values.

	1.12 INSTRUMENTS
	.1 Prior to TAB, submit to Departmental Representative list of instruments used together with serial numbers.
	.2 Calibrate in accordance with requirements of most stringent of referenced standard for either applicable system or HVAC system.
	.3 Calibrate within 3 months of TAB. Provide certificate of calibration to Departmental Representative.

	1.13 SUBMITTALS
	.1 Submit, prior to commencement of TAB:
	.2 Proposed methodology and procedures for performing TAB if different from referenced standard.

	1.14 PRELIMINARY TAB REPORT
	.1 Submit for checking and approval of Departmental Representative, prior to submission of formal TAB report, sample of rough TAB sheets. Include:
	.1 Details of instruments used.
	.2 Details of TAB procedures employed.
	.3 Calculations procedures.
	.4 Summaries.


	1.15 TAB REPORT
	Format in accordance with referenced standards.
	.2 TAB report to show results in SI units and to include:
	.1 Project record drawings.
	.2 System schematics.

	.3 Submit one (1) electronic and three (3) printed copies of TAB Report to Departmental Representative for verification and approval, in English.

	1.16 VERIFICATION
	.1 Reported results subject to verification by Departmental Representative.
	.2 Provide personnel and instrumentation to verify up to 30% of reported results.
	.3 Number and location of verified results as directed by Departmental Representative.
	.4 Pay costs to repeat TAB as required to satisfaction of Departmental Representative.

	1.17 SETTINGS
	.1 After TAB is completed to satisfaction of Departmental Representative, replace drive guards, close access doors, lock devices in set positions, ensure sensors are at required settings.
	.2 Permanently mark settings to allow restoration at any time during life of facility. Do not eradicate or cover markings.

	1.18 COMPLETION OF TAB
	.1 TAB considered complete when final TAB Report received and approved by Departmental Representative.

	1.19 AIR SYSTEMS
	.1 Standard: TAB to most stringent of TAB standards of AABC, NEBB, SMACNA or ASHRAE.
	.2 Do TAB of systems, equipment, components, controls specified Division 23. Systems, equipment, components, controls as follows:
	.1 AHU-1: Speciality Desiccant Air Handling System.
	.2 AHU-2: Flexible Cabin Laboratory Air Handling System.
	.3 RAF: Flexible Cabin Laboratory Return Fan.
	.4 XAF: Exhaust Fan.

	.3 Qualifications: personnel performing TAB current member in good standing of AABC or NEBB and qualified to standards of AABC or NEBB.
	.4 Quality assurance: perform TAB under direction of supervisor qualified to standards of AABC or NEBB.
	.5 Measurements: to include as appropriate for systems, equipment, components, controls: air velocity, static pressure, flow rate, pressure drop (or loss), temperatures (dry bulb, wet bulb, dewpoint), duct crosssectional area, RPM, electrical power, voltage, noise, vibration.
	.6 Locations of equipment measurements: to include as appropriate:
	.1 Inlet and outlet of dampers, filter, coil, humidifier, fan, other equipment causing changes in conditions.
	.2 At controllers, controlled device.

	.7 Locations of systems measurements to include as appropriate: main ducts, main branch, subbranch, runout (or grille, register or diffuser).

	1.20 POSTOCCUPANCY TAB
	Measure DBT, WBT (or %RH), air velocity, air flow patterns, NC levels, in occupied zone of following areas: Flexible Cabin Laboratory (FCL).


	Part 2 Products
	2.1 NOT USED
	.1 Not used.


	Part 3 Execution
	3.1 NOT USED
	.1 Not used.



	230594 Pressure Testing of Ducted Air Systems
	General
	1.1 REFERENCES
	Health Canada/Workplace Hazardous Materials Information System (WHMIS)
	.1 Material Safety Data Sheets (MSDS).

	.2 Sheet Metal and Air Conditioning Contractor's National Association (SMACNA)
	.1 SMACNA HVAC Air Duct Leakage Test Manual, [1985].


	1.2 SUBMITTALS
	.1 Make submittals in accordance with Section 00 10 00 – General Instructions.
	Test Reports: submit certified test reports from approved independent testing laboratories indicating compliance with specifications for specified performance characteristics and physical properties. Include pressure test information and results as follows:
	.1 Submit proposed report form and test report format to Departmental Representative for approval at least three (3) months before proposed date of first series of tests. Do not start tests until approval received in writing from Departmental Representative.
	.2 Prepare report of results and submit to Departmental Representative within 24h of completion of tests. Include:
	.1 Schematic of entire system.
	.2 Schematic of section under test showing test site.
	.3 Required and achieved static pressures.
	.4 Orifice differential pressure at test sites.
	.5 Permissible and actual leakage flow rate (L/s) for test sites.
	.6 Witnessed certification of results.

	.3 Include test reports in final TAB report.
	.4 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.5 Instructions: submit manufacturer's installation instructions.
	Manufacturer's field reports specified.


	1.3 QUALITY ASSURANCE
	.1 Pre-Installation Meetings:
	.1 Convene pre-installation meeting one (1) week prior to beginning on-site installations.
	.1 Verify project requirements.
	.2 Review installation conditions.
	.3 Co-ordination with other building sub-trades.
	.4 Review manufacturer's  installation instructions and warranty requirements.




	Part 2 Products
	2.1 TEST INSTRUMENTS
	.1 Test apparatus to include:
	.1 Fan capable of producing required static pressure.
	.2 Duct section with calibrated orifice plate mounted and accurately located pressure taps.
	.3 Flow measuring instrument compatible with the orifice plate.
	.4 Calibration curves for orifice plates used.
	.5 Flexible duct for connecting to ductwork under test.
	.6 Smoke bombs for visual inspections.

	.2 Test apparatus: accurate to within +/ 3% of flow rate and pressure.
	.3 Submit details of test instruments to be used to Departmental Representative at least one (1) month before anticipated start date.
	.4 Test instruments: calibrated and certificate of calibration deposited with Departmental Representative no more than 28 days before start of tests.
	.5 Recalibrated every six months thereafter.

	2.2 EQUIPMENT LEAKAGE TOLERANCES
	.1 Equipment and system components such as VAV boxes, duct heating leakage: 5%.
	.2  Laboratory equipment and system components such as air valves and ducts: 0%.


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

	3.2 TEST PROCEDURES
	.1 Maximum lengths of ducts to be tested consistent with capacity of test equipment.
	.2 Section of duct to be tested to include:
	.1 Fittings, branch ducts, tap-ins.

	.3 Repeat tests until specified pressures are attained. Bear costs for repairs and repetition to tests.
	.4 Base partial system leakage calculations on SMACNA HVAC Air Duct Leakage Test Manual.
	.5 Seal leaks that can be heard or felt, regardless of their contribution to total leakage.

	3.3 SITE TOLERANCES
	.1 System leakage tolerances specified are stated as percentage of total flow rate handled by system. Pro-rate specified system leakage tolerances. Leakage for sections of duct systems: not to exceed total allowable leakage.
	.2 Leakage tests on following systems not to exceed specified leakage rates.
	.1 Small duct systems up to 250 Pa: leakage 2%.
	.2 VAV box and duct on downstream side of VAV box: leakage 2%.
	.3 Large low pressure duct systems up to 500 Pa: leakage 2%.
	.4 HP duct systems up to 1000 Pa pressure classification, including upstream side of VAV boxes: leakage 1.

	.3 Evaluation of test results to use surface area of duct and pressure in duct as basic parameters.

	3.4 TESTING
	.1 Test ducts before installation of insulation or other forms of concealment.
	.2 Test after seals have cured.
	.3 Test when ambient temperature will not affect effectiveness of seals, and gaskets.
	.4 Flexible connections to VAV boxes.

	3.5 FIELD QUALITY CONTROL
	.1 Manufacturer's Field Services.
	Have manufacturer of products, supplied under this Section, review Work involved in the handling, installation/application, protection and cleaning, of its products and submit written reports, in acceptable format, to verify compliance of Work with Contract.
	.2 Manufacturer's Field Services: provide manufacturer's field services consisting of product use recommendations and periodic site visits for inspection of product installation in accordance with manufacturer's instructions.
	.3 Schedule site visits, to review Work, at stages listed:
	.1 After delivery and storage of products, and when preparatory Work, or other Work, on which the Work of this Section depends, is complete but before installation begins.
	.2 Twice during progress of Work at 25% and 60% complete.
	.3 Upon completion of the Work, after cleaning is carried out.

	.4 Obtain reports, within three (3) days of review, and submit, immediately, to Departmental Representative.

	Performance Verification:
	.1 Departmental Representative to witness tests and to verify reported results.
	.2 To be certified by same TAB agency approved by Departmental Representative to undertake TAB on this project.


	3.6 CLEANING
	.1 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.



	230713 Duct Insulation
	General
	1.1 REFERENCES
	.1 Definitions:
	.1 For purposes of this section:
	.1 "CONCEALED"  insulated mechanical services and equipment in suspended ceilings and nonaccessible chases and furredin spaces.
	.2 "EXPOSED"  means  "not concealed" as previously defined.
	.3 Insulation systems  insulation material, fasteners, jackets, and other accessories.

	.2 TIAC Codes:
	.1 CRD: Code Round Ductwork.
	.2 CRF: Code Rectangular Finish.


	.2 Reference Standards:
	American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE)
	.1 ANSI/ASHRAE/IESNA 90.1[04], SI; Energy Standard for Buildings Except LowRise Residential Buildings.

	.2 ASTM International Inc.
	.1 ASTM B209M[07], Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate (Metric).
	.2 ASTM C335[05ae1], Standard Test Method for Steady State Heat Transfer Properties of Pipe Insulation.
	.3 ASTM C411[05], Standard Test Method for HotSurface Performance of HighTemperature Thermal Insulation.
	.4 ASTM C449/C449M[00], Standard Specification for Mineral FiberHydraulicSetting Thermal Insulating and Finishing Cement.
	.5 ASTM C547[07e1], Standard Specification for Mineral Fiber Pipe Insulation.
	.6 ASTM C553[02e1], Standard Specification for Mineral Fiber Blanket Thermal Insulation for Commercial and Industrial Applications.
	.7 ASTM C612[04e1], Standard Specification for Mineral Fiber Block and Board Thermal Insulation.
	.8 ASTM C795[03], Standard Specification for Thermal Insulation for Use in Contact with Austenitic Stainless Steel.
	.9 ASTM C921[03a], Standard Practice for Determining the Properties of Jacketing Materials for Thermal Insulation.

	.3 Canadian General Standards Board (CGSB)
	.1 CGSB 51GP52Ma[89], Vapour Barrier, Jacket and Facing Material for Pipe, Duct and Equipment Thermal Insulation.

	.4 Canada Green Building Council (CaGBC)
	.1 LEED Canada-NC Version 1.0-[2004], LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Package For New Construction and Major Renovations.
	.2 Rating System Addenda for New Construction and Major Renovations LEED Canada-NC Version 1.0-[Addendum 2007].
	.3 LEED Canada-CI Version 1.0-[2007], LEED (Leadership in Energy and Environmental Design):  Green Building Rating System Reference Guide For Commercial Interiors.

	.5 Green Seal Environmental Standards (GSES)
	.1 Standard GS-36-[00], Commercial Adhesives.

	.6 South Coast Air Quality Management District (SCAQMD), California State
	.1 SCAQMD Rule 1168-[A2005], Adhesive and Sealant Applications.

	.7 Thermal Insulation Association of Canada (TIAC): National Insulation Standards (2005).
	.8 Underwriters Laboratories of Canada (ULC)
	.1 CAN/ULCS102[03], Method of Test for Surface Burning Characteristics of Building Materials and Assemblies.
	.2 CAN/ULCS701[05], Standard for Thermal Insulation, Polystyrene, Boards and Pipe Covering.



	1.2 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Provide submittals in accordance with Section 00 10 00 – General Instructions.
	.2 Product Data:
	Provide manufacturer's printed product literature and datasheets for duct insulation, and include product characteristics, performance criteria, physical size, finish and limitations.
	.1 Description of equipment giving manufacturer's name, type, model, year and capacity.
	.2 Details of operation, servicing and maintenance.
	.3 Recommended spare parts list.


	.3 Shop Drawings:
	.1 Provide drawings stamped and signed by professional engineer registered or licensed in Province of Ontario, Canada.

	.4 Samples:
	.1 Submit for approval: complete assembly of each type of insulation system, insulation, coating, and adhesive proposed.
	.2 Mount sample on 12mm plywood board.
	.3 Affix typewritten label beneath sample indicating service.

	.5 Manufacturer’s Instructions:
	.1 Provide manufacturer's written duct insulation jointing recommendations. and special handling criteria, installation sequence, and cleaning procedures.


	QUALITY ASSURANCE
	.1 Qualifications:
	.1 Installer: specialist in performing work of this section, and have at least three (3) years successful experience in this size and type of project, qualified to standards and member of TIAC in good standing.


	1.4 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle in accordance with Section 00 10 00 – General Instructions.
	.2 Deliver materials to site in original factory packaging, labelled with manufacturer's name, address and ULC markings.
	.3 Packaging Waste Management: remove for reuse and return to manufacturer of pallets, crates, paddling and packaging materials.


	Part 2 Products
	2.1 FIRE AND SMOKE RATING
	.1 To CAN/ULCS102:
	.1 Maximum flame spread rating: 25.
	.2 Maximum smoke developed rating: 50.


	INSULATION
	.1 Mineral fibre: as specified includes glass fibre, rock wool, slag wool.
	Thermal conductivity ("k" factor) not to exceed specified values at 24 degrees C mean temperature when tested in accordance with ASTM C335.
	.3 TIAC Code C1: Rigid mineral fibre board to ASTM C612, with or without factory applied vapour retarder jacket to CGSB 51GP52Ma (as scheduled in PART 3 of this Section).
	.4 TIAC Code C2: Mineral fibre blanket to ASTM C553 faced with or without factory applied vapour retarder jacket to CGSB 51GP52Ma (as scheduled in PART 3 of this section).
	.1 Mineral fibre: to ASTM C553.
	.2 Jacket: to CGSB 51GP52Ma.
	.3 Maximum "k" factor: to ASTM C553.


	2.3 JACKETS
	.1 Canvas:
	.1 220gm/m2 cotton, plain weave, treated with dilute fire retardant lagging adhesive to ASTM C921.

	Lagging adhesive: compatible with insulation.
	Maximum VOC limit 200g/L to SCAQMD Rule 1168.


	ACCESSORIES
	.1 Vapour retarder lap adhesive:
	.1 Water based, fire retardant type, compatible with insulation.
	Maximum VOC limit 200g/L to SCAQMD Rule 1168.


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

	.3 Insulating Cement: hydraulic setting on mineral wool, to ASTM C449.
	.4 ULC Listed Canvas Jacket:
	.1 220gm/m2 cotton, plain weave, treated with dilute fire retardant lagging adhesive to ASTM C921.

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

	.6 Tape: selfadhesive, aluminum, reinforced, 50mm wide minimum.
	.7 Contact adhesive: quicksetting
	Maximum VOC limit 200g/L to SCAQMD Rule 1168.

	.8 Canvas adhesive: washable.
	Maximum VOC limit 200g/L to SCAQMD Rule 1168.

	.9 Tie wire: 1.5mm stainless steel.
	.10 Banding: 12mm wide, 0.5mm thick stainless steel.
	.11 Facing: 25mm stainless steel hexagonal wire mesh stitched on one face of insulation with expanded metal lath on other face.
	.12 Fasteners: 4mm diameter pins with 35mm diameter clips, length to suit thickness of insulation.


	Part 3 Execution
	3.1 APPLICATION
	.1 Manufacturer's Instructions: comply with manufacturer's written recommendations, including product technical bulletins, handling, storage and installation instructions, and datasheets.

	3.2 PREINSTALLATION REQUIREMENTS
	.1 Pressure test ductwork systems complete, witness and certify.
	.2 Ensure surfaces are clean, dry, free from foreign material.

	3.3 INSTALLATION
	.1 Install in accordance with TIAC National Standards.
	.2 Apply materials in accordance with manufacturer’s instructions and as indicated.
	.3 Use two (2) layers with staggered joints when required nominal thickness exceeds 75mm.
	.4 Maintain uninterrupted continuity and integrity of vapour retarder jacket and finishes.
	.1 Ensure hangers, and supports are outside vapour retarder jacket.

	.5 Hangers and supports in accordance with Section 23 05 29 - Hangers and Supports for HVAC Piping and Equipment.
	.1 Apply high compressive strength insulation where insulation may be compressed by weight of ductwork.

	.6 Fasteners: install at 300mm on centre in horizontal and vertical directions, minimum two (2) rows each side.
	.7 Install insulation a minimum of 3m from exterior wall penetrations when ducts pass through exterior walls.
	.8 Install insulation a minimum of 3m from exterior wall for all exhaust ductwork.
	.9 Fasteners: install at 300mm on centre in horizontal and vertical directions, minimum 2 rows each side.

	3.4 DUCTWORK INSULATION SCHEDULE
	Insulation types and thicknesses: conform to following table:
	.2 Exposed round ducts 600mm and larger, smaller sizes where subject to abuse:
	.1 Use TIAC code C1 insulation, scored to suit diameter of duct.
	.1 Finishes: conform to following table:



	3.5 CLEANING
	.1 Clean in accordance with Section 00 10 00 – General Instructions.
	.1 Remove surplus materials, excess materials, rubbish, tools and equipment.

	.2 Waste Management: separate waste materials for reuse and recycling in accordance with Section 00 10 00 – General Instructions.



	233113.01 Metal Ducts - Low Pressure to 500 Pa
	General
	1.1 REFERENCES
	American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. (ASHRAE).
	.2 American Society for Testing and Materials International, (ASTM).
	.1 ASTM A480/A480M[03c], Standard Specification for General Requirements for FlatRolled Stainless and HeatResisting Steel Plate, Sheet and Strip.
	.2 ASTM A635/A635M[02], Standard Specification for Steel, Sheet and Strip, HeavyThickness Coils, Carbon, Hot Rolled.
	.3 ASTM A653/A653M[03], Standard Specification for Steel Sheet, Zinc Coated (Galvanized) or ZincIron Alloy Coated (Galvannealed) by the HotDip Process.

	.3 Department of Justice Canada (Jus).
	.1 Canadian Environmental Protection Act (CEPA), 1999, c. 33 .

	.4 Health Canada/Workplace Hazardous Materials Information System (WHMIS).
	.1 Material Safety Data Sheets (MSDS).

	.5 National Fire Protection Association (NFPA).
	.1 NFPA 90A[02], Standard for the Installation of Air-Conditioning and Ventilating Systems.
	.2 NFPA 90B[02], Standard for the Installation of Warm Air Heating and Air-Conditioning Systems.
	.3 NFPA 96[01], Standard for Ventilation Control and Fire Protection of Commercial Cooking Operations.

	.6 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA).
	.1 SMACNA HVAC Duct Construction Standards - Metal and Flexible, 2nd Edition [1995] and Addendum No. 1, [1997].
	.2 SMACNA HVAC Air Duct Leakage Test Manual, [1985], 1st Edition.
	IAQ Guideline for Occupied Buildings Under Construction [1995], 1st Edition.

	.7 Transport Canada (TC).
	.1 Transportation of Dangerous Goods Act (TDGA), 1992, c. 34.


	1.2 SUBMITTALS
	.1 Submit shop drawings and product data in accordance with Section 00 10 00 – General Instructions.
	.2 Product Data:
	.1 Submit manufacturer’s instructions, printed product literature and data sheets for metal ducts and include product characteristics, performance criteria, physical size, finish and limitations.


	1.3 QUALITY ASSURANCE
	.1 Certification of Ratings:
	.1 Catalogue or published ratings shall be those obtained from tests carried out by manufacturer or independent testing agency signifying adherence to codes and standards.


	1.4 DELIVERY, STORAGE AND HANDLING
	.1 Protect on site stored or installed absorptive material from moisture damage.
	Store and manage hazardous materials in accordance with Section 00 10 00 – General Instructions.
	.3 Waste Management and Disposal:
	Separate waste materials for reuse and recycling in accordance with Section 00 10 00 – General Instructions.
	.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
	.3 Collect and separate for disposal paper, plastic, polystyrene, and corrugated cardboard packaging material in appropriate on-site bins for recycling off site by Contractor.
	.4 Separate for reuse and recycling and place in designated containers steel, metal and plastic.
	.5 Place materials defined as hazardous or toxic in designated containers.
	.6 Handle and dispose of hazardous materials in accordance with CEPA, TDGA, Regional and Municipal Regulations.
	.7 Fold up metal and plastic banding, flatten and place in designated area for recycling.



	Part 2 Products
	SEAL CLASSIFICATION
	Classification as follows:
	.2 Seal classification:
	.1 Class A: longitudinal seams, transverse joints, duct wall penetrations and connections made airtight with sealant and tape.
	.2 Class B: longitudinal seams, transverse joints and connections made airtight with sealant.
	.3 Class C: transverse joints and connections made air tight with gaskets, sealants or combination thereof. Longitudinal seams unsealed.
	.4 Unsealed seams and joints.


	2.2 SEALANT
	Sealant: oil resistant, polymer type flame resistant duct sealant. Temperature range of minus 30 degrees C to plus 93 degrees C.

	2.3 TAPE
	.1 Tape: polyvinyl treated, open weave fiberglass tape, 50mm wide.

	2.4 DUCT LEAKAGE
	.1 In accordance with SMACNA HVAC Air Duct Leakage Test Manual.

	2.5 FITTINGS
	.1 Fabrication: to SMACNA.
	.2 Radiused elbows.
	.1 Rectangular: centerline radius: 1.5 times width of duct.
	.2 Round: smooth radius, centreline radius: 1.5 times diameter.

	.3 Mitred elbows, rectangular:
	.1 To 400 mm: with single thickness turning vanes.
	.2 Over 400 mm: with double thickness turning vanes.

	.4 Branches:
	.1 Rectangular main and branch: with radius on branch at 1.5 times width of duct.
	.2 Round main and branch: enter main duct at 45 degrees with conical connection.
	.3 Provide volume control damper in branch duct near connection to main duct.
	.4 Main duct branches: with splitter damper.

	.5 Transitions:
	.1 Diverging: 20 degrees maximum included angle.
	.2 Converging: 30 degrees maximum included angle.

	.6 Offsets:
	.1 Full radiused elbows.

	.7 Obstruction deflectors: maintain full crosssectional area.
	.1 Maximum included angles: as for transitions.


	2.6 FIRE STOPPING
	.1 Retaining angles around duct, on both sides of fire separation.
	.2 Fire stopping material and installation must not distort duct.

	2.7 GALVANIZED STEEL
	Lock forming quality: to ASTM A653/A653M, Z90 zinc coating.
	.2 Thickness, fabrication and reinforcement: to SMACNA.
	.3 Joints: to ASHRAE & SMACNA. Proprietary manufactured duct joint to be considered to be a Class A seal.

	2.8 ALUMINUM
	.1 To ASHRAE & SMACNA. Aluminum type: 3003H14.
	.2 Thickness, fabrication and reinforcement: to SMACNA.
	.3 Joints: to ASHRAE & SMACNA to be continuous weld.

	2.9 HANGERS AND SUPPORTS
	.1 Hangers and Supports: [in accordance with Section 23 05 29 - Hangers and Supports for HVAC Piping and Equipment.
	.1 Strap hangers: of same material as duct but next sheet metal thickness heavier than duct.
	.1 Maximum size duct supported by strap hanger: 500.

	.2 Hanger configuration: to ASHRAE & SMACNA.
	.3 Hangers: galvanized steel angle with galvanized steel rods to ASHRAE & SMACNA per the following table:
	Upper hanger attachments:
	.1 For concrete: manufactured concrete inserts.
	.2 For steel joist: manufactured joist clamp.
	.3 For steel beams: manufactured beam clamps.




	Part 3 Execution
	3.1 GENERAL
	.1 Do work in accordance with SMACNA.
	.2 Do not break continuity of insulation vapour barrier with hangers or rods.
	.1 Insulate strap hangers 100mm beyond insulated duct. Ensure diffuser is fully seated]

	.3 Support risers in accordance with SMACNA.
	.4 Install breakaway joints in ductwork on sides of fire separation.
	.5 Install proprietary manufactured flanged duct joints in accordance with manufacturer's instructions.
	.6 Manufacture duct in lengths and diameter to accommodate installation of acoustic duct lining for all locations indicated.

	3.2 HANGERS
	.1 Strap hangers: install in accordance with SMACNA.
	.2 Angle hangers: complete with locking nuts and washers.
	.3 Hanger spacing: in accordance with SMACNA as follows:

	3.3 WATERTIGHT DUCT
	.1 Provide watertight duct for:
	.1 All exterior ductwork.

	.2 Form bottom of horizontal duct without longitudinal seams.
	.1 Weld joints of bottom and side sheets.
	.2 Seal other joints with duct sealer.

	.3 Fit base of riser with 150mm deep drain sump and 32 mm drain connected, with deep seal trap and valve and discharging to grade.

	3.4 SEALING AND TAPING
	.1 Apply sealant in accordance with SMACNA.
	.2 Bed tape in sealant and recoat with minimum of one (1) coat of sealant to manufacturer’s recommendations.

	3.5 LEAKAGE TESTS
	Refer to Section 23 05 94  Pressure Testing of Ducted Air Systems.
	.2 In accordance with SMACNA HVAC Duct Leakage Test Manual.
	.3 Do leakage tests in sections.
	.4 Zero leakage ductwork testing shall be entire duct segment with all flanged equipment in place and blind flanges at ends of runs.
	.5 Make trial leakage tests as instructed to demonstrate workmanship.
	.6 Do not install additional ductwork until trial test has been passed.
	.7 Complete test before performance insulation or concealment work.



	233300 Air Duct Accessories
	General
	1.1 REFERENCES
	Health Canada/Workplace Hazardous Materials Information System (WHMIS).
	.1 Material Safety Data Sheets (MSDS).

	.2 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA).
	.1 SMACNA  HVAC Duct Construction Standards  Metal and Flexible, [95].


	1.2 SUBMITTALS
	.1 Submittals in accordance with Section 00 10 00 – General Instructions.
	Product Data:
	.1 Submit manufacturer's printed product literature, specifications and data sheet. Indicate the following:
	.1 Flexible connections.
	.2 Duct access doors.
	.3 Turning vanes.
	.4 Instrument test ports.


	Test Reports: submit certified test reports from approved independent testing laboratories indicating compliance with specifications for specified performance characteristics and physical properties.
	.1 Certification of ratings: catalogue or published ratings to be those obtained from tests carried out by manufacturer or independent testing agency signifying adherence to codes and standards.

	.4 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.5 Instructions: submit manufacturer's installation instructions.
	Manufacturer's Field Reports: manufacturer's field reports specified.
	.7 Closeout submittals: submit maintenance and engineering data for incorporation into manual specified in Section 00 10 00 – General Instructions.

	1.3 QUALITY ASSURANCE
	.1 Pre-Installation Meetings:
	.1 Convene pre-installation meeting one (1) week prior to beginning on-site installations.
	.1 Verify project requirements.
	.2 Review installation conditions.
	.3 Co-ordination with other building sub-trades.
	.4 Review manufacturer's installation instructions and warranty requirements.



	1.4 DELIVERY, STORAGE AND HANDLING
	Waste Management and Disposal:
	.1 Separate waste materials for reuse and recycling in accordance with Section 00 10 00 – General Instructions.
	.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
	.3 Collect and separate for disposal paper, plastic, polystyrene, corrugated cardboard packaging material in appropriate on-site bins for recycling off site.
	.4 Separate for reuse and recycling and place in designated containers steel, metal, and plastic in accordance with Section 00 10 00 – General Instructions. 
	.5 Divert unused metal materials from landfill to approved metal recycling facility. 



	Part 2 Products
	GENERAL
	.1 Manufacture in accordance with SMACNA  HVAC Duct Construction Standards.

	2.2 FLEXIBLE CONNECTIONS
	.1 Frame: galvanized sheet metal frame with fabric clenched by means of double locked seams.
	.2 Material:
	.1 Fire resistant, self-extinguishing, neoprene coated glass fabric, temperature rated at minus 40 degrees C to plus 90 degrees C, density of 1.3kg/m2.


	2.3 ACCESS DOORS IN DUCTS
	.1 NonInsulated Ducts: sandwich construction of same material as duct, one sheet metal thickness heavier, minimum 0.6mm thick complete with sheet metal angle frame.
	.2 Insulated Ducts: sandwich construction of same material as duct, one sheet metal thickness heavier, minimum 0.6mm thick complete with sheet metal angle frame and 25 mm thick rigid glass fibre insulation.
	.3 Gaskets: neoprene.
	.4 Hardware:
	.1 Up to 300 x 300mm: two sash locks complete with safety chain.
	.2 301 to 450 mm: four sash locks complete with safety chain.
	.3 451 to 1000 mm: piano hinge and minimum two sash locks.
	.4 Doors over 1000 mm: piano hinge and  two  handles operable from both sides.
	.5 Hold open devices.
	.6 300 x 300mm glass viewing panels.


	2.4 INSTRUMENT TEST
	.1 1.6mm thick steel zinc plated after manufacture.
	.2 Cam lock handles with neoprene expansion plug and handle chain.
	.3 28mm minimum inside diameter. Length to suit insulation thickness.
	.4 Neoprene mounting gasket.

	2.5 SPININ COLLARS
	.1 Conical galvanized sheet metal spinin collars with lockable butterfly damper.
	.2 Sheet metal thickness to coresponding round duct standards.


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

	3.2 INSTALLATION
	.1 Flexible Connections:
	.1 Install in following locations:
	.1 Inlets and outlets to air handling units and fans.
	.2 Inlets and outlets of exhaust and return air fans.
	.3 As indicated.

	.2 Length of connection: 100mm.
	.3 Minimum distance between metal parts when system in operation: 75 mm.
	.4 Install in accordance with recommendations of SMACNA.
	.5 When fan is running:
	.1 Ducting on sides of flexible connection to be in alignment.
	.2 Ensure slack material in flexible connection.


	.2 Access Doors and Viewing Panels:
	.1 Size:
	.1 600 x 1200 mm for person size entry.
	.2 900 x 900mm for servicing entry.
	.3 450 x 450mm for viewing.
	.4 As indicated.

	.2 Locations:
	.1 Fire and smoke dampers.
	.2 Control dampers.
	.3 Devices requiring maintenance.
	.4 Required by code.
	.5 Reheat coils.
	.6 Elsewhere as indicated.


	.3 Instrument Test Ports:
	.1 General:
	.1 Install in accordance with recommendations of SMACNA and in accordance with manufacturer's instructions.

	.2 Locate to permit easy manipulation of instruments.
	.3 Install insulation port extensions as required.
	.4 Locations:
	.1 For traverse readings:
	.1 Ducted inlets to roof and wall exhausters.
	.2 Inlets and outlets of other fan systems.
	.3 Main and submain ducts.
	.4 And as indicated.

	.2 For temperature readings:
	.1 At outside air intakes.
	.2 In mixed air applications in locations as approved by Departmental Representative.
	.3 At inlet and outlet of coils and duct reheat.
	.4 Downstream of junctions of two converging air streams of different temperatures.
	.5 Elsewhere as indicated.




	3.3 CLEANING
	Perform cleaning operations as specified in Section 00 10 00 – General Instructions and in accordance with manufacturer's recommendations.
	.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.



	233346 Flexible Ducts
	General
	1.1 REFERENCES
	American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. (ASHRAE).
	.2 Department of Justice Canada (Jus).
	.1 Canadian Environmental Protection Act (CEPA), 1999, c. 33.
	.2 Transportation of Dangerous Goods Act, 1992 (TDGA), c. 34.

	.3 Health Canada/Workplace Hazardous Materials Information System (WHMIS).
	.1 Material Safety Data Sheets (MSDS).

	.4 National Fire Protection Association (NFPA).
	.1 NFPA 90A[12], Standard for the Installation of Air-Conditioning and Ventilating Systems.
	.2 NFPA 90B[15], Standard for Installation of Warm Air Heating and Air-Conditioning Systems.

	.5 Sheet Metal and Air-Conditioning Contractors' National Association (SMACNA).
	.1 SMACNA HVAC Duct Construction Standards  Metal and Flexible, [95] (Addendum No.1, November 1997).
	.2 SMACNA IAQ Guideline for Occupied Buildings under Construction, 1st Edition [95].

	.6 Underwriters' Laboratories Inc. (UL).
	.1 UL 181[96], Standard for Factory-Made Air Ducts and Air Connectors.

	.7 Underwriters' Laboratories of Canada (ULC).
	.1 CAN/ULCS110[1986(R2001)], Fire Tests for Air Ducts.


	1.2 SUBMITTALS
	.1 Make submittals in accordance with Section 00 10 00 – General Instructions.
	.2 Show Drawings: at a minimum, include information on the following items as part of the shop drawing submission for review by Departmental Representative:
	.1 Thermal Properties.
	.2 Friction Loss.
	.3 Acoustical Loss.
	.4 Leakage.
	.5 Fire Rating.


	1.3 QUALITY ASSURANCE
	.1 Certification of Ratings:
	.1 Catalogue or published ratings to be those obtained from tests carried out by manufacturer or independent testing agency signifying adherence to codes and standards.


	1.4 DELIVERY, STORAGE AND HANDLING
	.1 Protect on site stored or installed absorptive material from moisture damage.
	Waste Management and Disposal:
	Separate waste materials for reuse and recycling. Remove from site and dispose of packaging materials at appropriate recycling facilities.
	.2 Collect and separate for disposal paper, plastic, polystyrene and corrugated cardboard packaging material for recycling.
	.3 Place materials defined as hazardous or toxic in designated containers. Handle and dispose of hazardous materials in accordance with CEPA, TDGA, Regional and Municipal regulations.
	.4 Ensure emptied containers are sealed and stored safely.
	.5 Fold up metal and plastic banding, flatten and place in designated area for recycling.



	Part 2 Products
	NON-METALLIC INSULATED
	.1 General:
	.1 Factory fabricated to CAN/ULC-181 and complies with NFPA90A & NFPA90B.
	.2 Core material shall not support mold and mildew growth.
	.3 Fully lined for efficient air delivery.
	.4 Large diameter, heavy, spring steel wire helix for stability and mechanical abuse resistance.
	.5 Acoustically rated CPE core for quiet performance. Core shall be constructed in such a manner it shall not unravel when cut.
	.6 All components shall be self-extinguishing.

	.2 Performance Characteristics:
	.1 Operating Pressure: 2.49kPa (10 IN WC) for 100mm through 300mm diameter.
	.2 Operating Temperature Range: -29oC through 121oC (-20oF through 250oF)
	.3 Velocity (maximum): 25.4 m/s (500 FPM).
	.4 R-Value: 4.2
	.5 Surface Burning Characteristics:
	.1 Maximum Flame Spread: 25.
	.2 Maximum Smoke Development: 50.

	.6 Oxygen Index Ratings:
	.1 CPE Core: 3.13.
	.2 Metalized Jacked: 45.7

	.7 Vapour Transmission Rating (U.S. Perm): 0.05.

	.3 Standard of Acceptance: Thermaflex M-KE, or approved equivalent.


	Part 3 Execution
	3.1 DUCT INSTALLATION
	.1 Install in accordance with: CAN/ULCS110, UL181, NFPA 90A, NFPA 90B and SMACNA.



	233353 Duct Liners
	General
	1.1 REFERENCES
	American Society for Testing and Materials International, (ASTM).
	.1 ASTM C423-[02a], Standard Test Method for Sound Absorption and Sound Absorption Coefficients by the Reverberation Room Method.
	.2 ASTM C916[85(2001)e1], Standard Specification for Adhesives for Duct Thermal Insulation.
	.3 ASTM C1071-[00], Standard specification for Fibrous Glass Duct Lining Insulation (Thermal and Sound Absorbing Material).
	.4 ASTM C1338[00], Standard Test Method for Determining Fungi Resistance of Insulation Materials and Facings.
	.5 ASTM G21[96(2002)], Standard Practice for Determining Resistance of Synthetic Polymeric Materials to Fungi.

	.2 Department of Justice Canada (Jus).
	.1 Canadian Environmental Protection Act (CEPA), 1999, c. 33.

	.3 Health Canada/Workplace Hazardous Materials Information System (WHMIS).
	.1 Material Safety Data Sheets (MSDS).

	.4 National Fire Protection Association (NFPA).
	.1 NFPA 90A[02], Standard for the Installation of Air Conditioning and Ventilating Systems.
	.2 NFPA 90B[02], Standard for the Installation of Warm Air Heating and Air Conditioning Systems.

	.5 North American Insulation Manufacturers Association (NAIMA).
	.1 NAIMA AH116-[5th Edition], Fibrous Glass Duct Construction Standards.

	.6 Sheet Metal and Air Conditioning Contractor's National Association (SMACNA).
	.1 SMACNA, HVAC DCS, HVAC, Duct Construction Standards, Metal and Flexible[95 (Addendum No.1, Nov. 97)].
	.2 SMACNA IAQ Guideline for Occupied Buildings 95.

	.7 Transport Canada (TC).
	.1 Transportation of Dangerous Goods Act (TDGA), 1992, c. 34.

	.8 Underwriter's Laboratories of Canada (ULC).
	.1 CAN/ULCS102[03-EN], Methods of Test for Surface Burning Characteristics of Building Materials and Assemblies.


	1.2 SUBMITTALS
	.1 Submit product data in accordance with Section 00 10 00 – General Instructions.

	1.3 DELIVERY, STORAGE AND HANDLING
	Store and manage hazardous materials in accordance with Section 00 10 00 – General Instructions.
	.2 Protect on site stored or installed absorptive material from moisture damage.

	1.4 WASTE MANAGEMENT AND DISPOSAL
	Separate waste materials for reuse and recycling in accordance with Section 00 10 00 – General Instructions.
	.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
	.3 Collect and separate for disposal paper, plastic, polystyrene, and corrugated cardboard packaging material in appropriate on-site bins for recycling off site. 
	.4 Place materials defined as hazardous or toxic in designated containers.
	.5 Handle and dispose of hazardous materials in accordance with CEPA, TDGA, Regional and Municipal regulations.
	.6 Ensure emptied containers are sealed and stored safely.
	.7 Fold up metal banding, flatten and place in designated area for recycling.


	Part 2 Products
	ACOUSTIC DUCT LINER
	Rigid:
	.1 Use on flat surfaces where indicated.
	.2 25mm thick, to ASTM C1071, Type II, fibrous glass rigid board duct liner.
	.3 Operating Temperature: maximum 121 degrees C to ASTM C411.
	.4 Air Velocity: maximum 30.5m/s to ASTM C1071.
	.5 Water Repellency: >6 to INDA IST 80.6. 
	.6 Fungi Resistance:
	.1 Does not breed or promote to ASTM C1338.
	.2 No growth to ASTM G21.

	.7 Bacteria Resistance:
	.1 No growth to ASTM G22.

	.8 Surface Burning Characteristics:
	.1 Maximum Flame Spread Index: 25.
	.2 Maximum Smoke Development Index: 50.
	.3 Tested in accordance with CAN/ULCS102, NFPA 90A and NFPA 90B, ASTM E84, UL 723, NFPA 255, and NFPA 259.

	.9 Additional Specification Compliance:
	.1 ASTM C1071, Type II.
	.2 ASHRAE 62.
	.3 MEA#353-93-M.
	.4 SMACNA Applications Standards for Duct Liners.
	.5 NAIMA Fibrous Glass Duct Liner Installation Standard.
	.6 CGSB 51.10-92.

	.10 Standard of Acceptance: Johns Manville Permacote Linacoustic R-300, or approved equivalent.


	2.2 ADHESIVE
	.1 Adhesive: to NFPA 90A, NFPA 90B, and ASTM C916.
	.2 Flame spread rating shall not exceed 25. Smoke development rating shall not exceed 50. Temperature range minus 29 degrees C to plus 93 degrees C.
	.3 Water-based fire retardant type.

	2.3 FASTENERS
	.1 Weld pins 2.0mm diameter, length to suit thickness of insulation. Metal retaining clips, 32mm square.

	2.4 JOINT TAPE
	.1 Polyvinyl treated open weave fiberglass membrane 50mm wide.

	2.5 SEALER
	.1 Meet requirements of NFPA 90A and NFPA 90B.
	.2 Flame spread rating shall not exceed 25. Smoke development rating shall not exceed 50. Temperature range minus 68 degrees C to plus 93 degrees C.


	Part 3 Execution
	3.1 GENERAL
	.1 Do work in accordance with SMACNA HVAC DCS, except as specified otherwise.
	.2 Line inside of ducts where indicated.
	.3 Duct dimensions, as indicated, are clear inside duct lining.

	3.2 ACOUSTIC DUCT LINER
	.1 Install in accordance with manufacturer's recommendations, and as follows:
	.1 Fasten to interior sheet metal surface with 100% coverage of adhesive to ASTM C916.
	.1 Exposed leading edges and transverse joints to be factory coated or coated with adhesive during fabrication.

	.2 In addition to adhesive, install weld pins, spaced per direction of the manufacturer to minimally compress duct liner and sufficiently hold it firmly in place.

	.2 Install in accordance with the NAIMA Fibrous glass Duct Linter Installation Standard.

	3.3 JOINTS
	.1 Seal butt joints, exposed edges, weld pin and clip penetrations and damaged areas of liner with joint tape and sealer. Install joint tape in accordance with manufacturer's written recommendations, and as follows:
	.1 Bed tape in sealer.
	.2 Apply two coats of sealer over tape.

	.2 Replace damaged areas of liner at discretion of Departmental Representative.
	.3 Protect leading and trailing edges of duct sections with sheet metal nosing having 15mm overlap and fastened to duct.



	233400 HVAC Fans
	General
	Air Conditioning and Mechanical Contractors (AMCA)
	.1 AMCA Publication 99[2003], Standards Handbook.
	.2 AMCA 300[1996], Reverberant Room Method for Sound Testing of Fans.
	.3 AMCA 301[1990], Methods for Calculating Fan Sound Ratings from Laboratory Test Data.
	.2 American National Standards Institute (ANSI)/American Society of Mechanical Engineers (ASME)
	.1 ANSI/AMCA 210[1999], Laboratory Methods of Testing Fans for Aerodynamic Performance Rating.

	.3 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB 1.181-[99], Ready-Mixed Organic Zinc-Rich Coating.

	.4 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
	.1 Material Safety Data Sheets (MSDS).


	1.2 SYSTEM DESCRIPTION
	.1 Performance Requirements:
	.1 Catalogued or published ratings for manufactured items: obtained from tests carried out by manufacturer or those ordered by manufacturer from independent testing agency signifying adherence to codes and standards in force.
	.2 Capacity: flow rate, total static pressure, bhp, efficiency, revolutions per minute, power, model, size, sound power data and as indicated on schedule.
	.3 Fans: statically and dynamically balanced, constructed in conformity with AMCA 99.
	.4 Sound ratings: comply with AMCA 301, tested to AMCA 300. Supply unit with AMCA certified sound rating seal.
	.5 Performance ratings: based on tests performed in accordance with ANSI/AMCA 210. Supply unit with AMCA certified rating seal, except for propeller fans smaller than 300mm diameter.


	1.3 SUBMITTALS
	.1 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and datasheet in accordance with Section 00 10 00 – General Instructions. Include product characteristics, performance criteria, and limitations.

	.2 Shop Drawings:
	.1 Submit shop drawings and product data in accordance with Section 00 10 00 – General Instructions.
	.1 Shop Drawings: submit drawings stamped and signed by professional engineer registered or licensed in Province of Ontario, Canada.

	.2 Provide:
	.1 Fan performance curves showing point of operation, BHP and efficiency.
	.2 Sound rating data at point of operation.

	.3 Indicate:
	Motors, sheaves, bearings, shaft details.
	.2 Minimum performance achievable with variable speed controllers as appropriate.


	.3 Quality assurance submittals: submit following in accordance with Section 00 10 00 – General Instructions.
	.1 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.2 Instructions: submit manufacturer's installation instructions.

	.4 Closeout Submittals:
	.1 Provide operation and maintenance data for incorporation into manual specified in Section 00 10 00 – General Instructions.


	1.4 MAINTENANCE
	.1 Extra Materials:
	.1 Provide maintenance materials in accordance with Section 00 10 00 – General Instructions.
	.1 Spare parts to include:
	.1 Matched sets of belts.


	Furnish list of individual manufacturer's recommended spare parts for equipment, include:
	.1 Bearings and seals.
	.2 Addresses of suppliers.
	.3 List of specialized tools necessary for adjusting, repairing or replacing.



	1.5 DELIVERY, STORAGE, AND HANDLING
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle in accordance with Section 00 10 00 – General Instructions.
	.2 Deliver, store and handle materials in accordance with manufacturer's written instructions.

	.2 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse and recycling in accordance with Section 00 10 00 – General Instructions.



	Part 2 Products
	2.1 CENTRIFUGAL INLINE FANS 
	Description:
	.1 Fans shall be flanged, duct mounted, direct driven centrifugal square inline.

	.2 Certifications:
	.1 Fans shall be manufactured at an ISO 9001 certified facility.
	.2 Fans shall be listed by Underwriters Laboratories (UL 705) and UL listed for Canada (cUL 705).
	.3 Fans shall bear the AMCA certified rating seal for sound and air performance.

	.3 Construction:
	.1 Fans shall be of bolted construction utilizing corrosion resistant fasteners.
	.2 Housing shall be minimum 18 gauge galvanized steel with integral duct collars.
	.3 Bolted access doors shall be provided on three sides, sealed with closed cell neoprene gasketing.
	.4 Housing shall be pre-drilled to accommodate universal mounting feet for vertical or horizontal installation.
	.5 Unit shall bear engraved aluminum nameplate. Nameplate shall indicate design CFM, static pressure and maximum fan RPM.
	.6 Unit shall be shipped in ISTA certified transit testing packaging.

	.4 Wheel:
	.1 Centrifugal backward inclined, constructed of 100% aluminum, including a precision machined cast aluminum hub.
	.2 Inlet shall overlap an aerodynamic aluminum inlet cone to provide maximum performance and efficiency.
	.3 Balanced in accordance with AMCA Standard 204-[96], Balance Quality and Vibration Levels for Fans.

	.5 Motor:
	.1 Heavy duty type with permanently lubricated sealed ball bearings and furnished at the specified voltage, phase and enclosure.

	.6  Drives:
	.1 Drive shall be precision machined cast iron, keyed and securely attached to the wheel and motor shafts. Drives sized for 150% of installed motor horsepower.
	.2 Variable pitch motor drive shall be factory set to the specified fan rpm.

	.7 Standard of Acceptance:
	.1 Exhaust Fan XAF1: Loren Cook 90SQN10D, or approved equivalent.
	.2 Return Fan RAF1: Loren Cook 90SQN10D c/w VFD, or approved equivalent.



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

	3.2 FAN INSTALLATION
	.1 Install fans as indicated, complete with resilient mountings specified in Section 23 05 48 - Vibration and Seismic Controls for HVAC Piping and Equipment, flexible electrical leads and flexible connections in accordance with Section 23 33 00 - Air Duct Accessories.
	.2 Provide sheaves and belts required for final air balance.
	.3 Bearings and extension tubes to be easily accessible.
	.4 Access doors and access panels to be easily accessible.

	3.3 ANCHOR BOLTS AND TEMPLATES
	.1 Size anchor bolts to withstand seismic acceleration and velocity forces as specified by manufacturer.

	3.4 CLEANING
	.1 Proceed in accordance with Section 00 10 00 – General Instructions.
	.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.



	233713 Diffusers, Registers and Grilles
	General
	SYSTEM DESCRIPTION
	.1 Performance Requirements:
	.1 Catalogued or published ratings for manufactured items: obtained from tests carried out by manufacturer or those ordered by manufacturer from independent testing agency signifying adherence to codes and standards.


	1.2 SUBMITTALS
	.1 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and datasheet in accordance with Section 00 10 00 – General instructions. Include product characteristics, performance criteria, and limitations.
	Indicate following:
	.1 Capacity.
	.2 Throw and terminal velocity.
	.3 Noise criteria.
	.4 Pressure drop.
	.5 Neck velocity.


	.2 Quality assurance submittals: submit following in accordance with Section 00 10 00 – General Instructions.
	.1 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.2 Instructions: submit manufacturer's installation instructions.


	1.3 DELIVERY, STORAGE, AND HANDLING
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle in accordance with Section 00 10 00 – General Instructions.
	.2 Deliver, store and handle materials in accordance with manufacturer's written instructions.

	.2 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse and recycling in accordance with Section 00 10 00 – General Instructions.


	1.4 MAINTENANCE
	.1 Extra Materials:
	.1 Provide maintenance materials in accordance with Section 00 10 00 – General Instructions.
	.2 Include:
	.1 Keys for volume control adjustment.
	.2 Keys for air flow pattern adjustment.




	Part 2 Products
	2.1 GENERAL
	.1 To meet capacity, pressure drop, terminal velocity, throw, noise level, and neck velocity as indicated.
	.2 Frames:
	.1 Full perimeter gaskets.
	.2 Plaster frames where set into plaster or gypsum board, and as specified.
	.3 Concealed fasteners.

	.3 Concealed manual volume control damper operators.
	.4 Colour: as directed by Departmental Representative and as indicated.

	2.2 MANUFACTURED UNITS
	.1 Grilles, registers and diffusers of same generic type, products of one manufacturer.

	2.3 SUPPLY DIFFUSERS
	.1 Type A:
	.1 Size: as indicated on drawings.
	.2 Construction: steel, directional modular core, perforated face diffusers consisting of louvered pattern control modules, heavy gauge backpans, and a hinged perforated face screen. Perforated face screen shall have a free area of no less than 51%. An extended inlet collar of sufficient length to accommodate connection of round flexible ductwork shall be an integral part of the frame assembly along with volume control damper.
	.3 Mounting Type: t-bar lay-in.
	.4 Finish: B12 white powder coat in accordance with ASTM D1654 per ASTM D610 & ASTM D714.
	.5 Standard of Acceptance: EH Price 150/600x600/PDMC-BN/3/B12, or approved equivalent.

	.2 Type B:
	.1 Size: as indicated on drawings.
	.2 Construction: steel, directional modular core, perforated face diffusers consisting of louvered pattern control modules, heavy gauge backpans, and a hinged perforated face screen. Perforated face screen shall have a free area of no less than 51%. An extended inlet collar of sufficient length to accommodate connection of round flexible ductwork shall be an integral part of the frame assembly along with volume control damper.
	.3 Mounting Type: t-bar lay-in.
	.4 Finish: B12 white powder coat in accordance with ASTM D1654 per ASTM D610 & ASTM D714.
	.5 Standard of Acceptance: EH Price 200/600x600/ PDMC-BN/3/B12, or approved equivalent.


	2.4 RETURN GRILLES
	.1 General: perforated face to blend unobtrusively with interior design.
	.2 Type C / Type E:
	.1 Size: as indicated on drawings.
	.2 Construction: aluminum. 
	.3 Perforated Core: 5mm (3/16”) holes on 6mm (1/4”) centres staggered at 60 degrees.
	.4 Border: 25mm t-bar lay-in mount, extruded aluminum.
	.5 Finish: B12 white powder coat in accordance with ASTM D1654 per ASTM D610 & ASTM D714.
	.6 Standard of Acceptance: EH Price 600x300/10A/LI/B12, or approved equivalent.

	.3 Type D:
	.1 Size: as indicated on drawings.
	.2 Construction: aluminum. 
	.3 Eggcrate Core: 13mm x 13mm x 13mm (½”x½”x½”)
	.4 Border: 25mm t-bar lay-in mount, extruded aluminum.
	.5 Finish: B12 white powder coat in accordance with ASTM D1654 per ASTM D610 & ASTM D714.
	.6 Cross Talk Silencer:
	.1 Size and configuration: as indicated on drawings.
	.2 Silencer performance characteristics, including insertion loss and pressure drop shall be attained through testing in accordance with ASTM E477.
	.3 Construction: 22 gauges solid steel casing, 26 gauge solid steel internal noses at inlet and outlet completed with dual-density absorptive fiberglass media.
	.4 Acoustic Media: shot-free inorganic rigidly fastened to casing of silencer on both ends, and attached to the outer casing with a minimum of two stiffeners.
	.5 Combustion Ratings: acoustic medial shall have combustion rating in accordance with ASTM D84, UL723 and NFPA255:
	.1 Flame Spread Classification: < 25.
	.2 Smoke Development Rating: < 50.


	.7 Standard of Acceptance: EH Price 600x300/80/TB/B12 complete with acoustic silencer EH Price 600x250x950/XTL, or approved equivalents.


	2.5 EXHAUST GRILLES
	.1 Type F:
	.1 Size: as indicated on drawings.
	.2 Construction: aluminum. 
	.3 Eggcrate Core: 13mm x 13mm x 13mm (½”x½”x½”)
	.4 Border: 25mm t-bar lay-in mount, extruded aluminum.
	.5 Finish: B12 white powder coat in accordance with ASTM D1654 per ASTM D610 & ASTM D714.
	.6 Standard of Acceptance: EH Price 600x300/80/TB/B12, or approved equivalent.



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

	3.2 INSTALLATION
	.1 Install in accordance with manufacturer’s instructions.
	.2 Install with flat head, stainless steel screws in countersunk holes where fastenings are visible.
	.3 Bolt grilles, registers and diffusers in place.

	3.3 CLEANING
	.1 Proceed in accordance with Section 00 10 00 – General Instructions.
	.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.



	233720 Louvres, Intakes and Vents
	General
	REFERENCES
	.1 American National Standards Institute (ANSI)/ National Fire Protection Association (NFPA)
	.1 ANSI/NFPA 96[04], Standard for Ventilation Control and Fire Protection of Commercial Cooking Operations.

	.2 American Society for Testing and Materials International (ASTM)
	.1 ASTM E90[04], Standard Test Method for Laboratory Measurement of Airborne Sound Transmission Loss of Building Partitions and Elements.

	.3 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
	.1 Material Safety Data Sheets (MSDS).

	.4 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA)
	.5 Society of Automotive Engineers (SAE)

	1.2 SYSTEM DESCRIPTION
	.1 Performance Requirements:
	.1 Catalogued or published ratings for manufactured items: obtained from tests carried out by manufacturer or those ordered by manufacturer from independent testing agency signifying adherence to codes and standards.


	1.3 SUBMITTALS
	.1 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and datasheet in accordance with Section 00 10 00 – General Instructions. Include product characteristics, performance criteria, and limitations.
	Indicate following:
	.1 Pressure drop.
	.2 Face area.
	.3 Free area.


	.2 Quality assurance submittals: submit following in accordance with Section 00 10 00 – General Instructions.
	.1 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.2 Instructions: submit manufacturer's installation instructions.

	.3 Test Reports:
	.1 Submit certified data from independent laboratory substantiating acoustic and aerodynamic performance to ASTM E90.


	1.4 DELIVERY, STORAGE, AND HANDLING
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle in accordance with Section 00 10 00 – General Instructions.
	.2 Deliver, store and handle materials in accordance with manufacturer's written instructions.

	.2 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse and recycling in accordance with Section 00 10 00 – General Instructions.



	Part 2 Products
	2.1 FIXED LOUVRES  ALUMINUM
	.1 Construction: welded with exposed joints ground flush and smooth.
	.2 Material: extruded aluminum alloy 6063T5.
	.3 Blade: stormproof pattern with centre watershed in blade, reinforcing bosses and maximum blade length of 1500mm.
	.4 Frame, head, sill and jamb: 100mm deep one piece extruded aluminum, minimum 3mm thick with approved caulking slot, integral to unit.
	.5 Mullions: at 1500mm maximum centres.
	.6 Fastenings: stainless steel SAE1948F with SAE194SFB nuts and resilient neoprene washers between aluminum and head of bolt, or between nut, stainless steel washer and aluminum body.
	.7 Screen: 12mm exhaust mesh, 2mm diameter wire aluminum birdscreen and insect guard inside face of louvres in formed Uframe.
	.8 Finish: anodized. Colour: to Departmental Representative approval.
	.9 Standard of Acceptance: Ventex 2425, or approved equivalent.


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

	3.2 INSTALLATION
	.1 In accordance with manufacturer's and SMACNA recommendations.
	.2 Reinforce and brace as indicated.
	Anchor securely into opening. Seal with caulking to ensure weather tightness.

	3.3 CLEANING
	.1 Proceed in accordance with Section 00 10 00 – General Instructions.
	.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.



	253002 EMCS Field Control Devices
	General
	1.1 REFERENCES
	American National Standards Institute (ANSI).
	.1 ANSI C12.7[1993(R1999)], Requirements for Watthour Meter Sockets.
	.2 ANSI/IEEE C57.13[93], Standard Requirements for Instrument Transformers.

	.2 American Society for Testing and Materials International, (ASTM).
	.1 ASTM B148-[97(03)], Standard Specification for Aluminum-Bronze Sand Castings.

	.3 National Electrical Manufacturer's Association (NEMA).
	.1 NEMA 250-[03], Enclosures for Electrical Equipment (1000 Volts Maximum).

	.4 Air Movement and Control Association, Inc. (AMCA).
	.1 AMCA Standard 500-D-[98], Laboratory Method of Testing Dampers For Rating.

	.5 Canadian Standards Association (CSA International).
	.1 CSA-C22.1[02], Canadian Electrical Code, Part 1 (19th Edition), Safety Standard for Electrical Installations.


	1.2 SUBMITTALS
	.1 Submit shop drawings and manufacturer’s installation instructions in accordance with Section 00 10 00 – General Instructions for equipment and devices.
	.2 Pre-Installation Tests: submit samples at random from equipment shipped, as requested by Departmental Representative for testing before installation. Replace devices not meeting specified performance and accuracy.

	1.3 EXISTING CONDITIONS
	.1 Cutting & Patching: in accordance with Section 00 10 00 – General Instructions and as supplemented herein.
	.2 Repair surfaces damaged during execution of Work.
	.3 Turn over to Departmental Representative existing materials removed during construction and not identified for reuse.


	Part 2 Products
	2.1 GENERAL
	.1 Control devices of each category shall be of single manufacturer and same type.
	.2 External trim materials to be corrosion resistant. Internal parts to be assembled in watertight assembly.
	.3 Operating conditions: 0oC through 32oC with 10 – 90% RH (non-condensing) unless otherwise specified.
	.4 Terminations: use standard conduit box with slot screwdriver, twist on connections or connector blocks unless otherwise specified.
	.5 Transmitters and sensors to be unaffected by external transmitters including walkie-talkies.
	.6 Account for hysteresis, relation time, maximum and minimum limits in applications of sensors and controls.
	.7 Outdoor installations: use weatherproof construction in NEMA 4 enclosures.
	.8 Devices installed in user occupied space shall not exceed Noise Criteria (NC) of 35. Noise generated by any device shall not be detectable above space ambient conditions.

	2.2  TEMPERATURE SENSORS
	.1 General: except for room sensors, to be resistance or thermocouple type to following requirements:
	.1 Thermocouples: limit to temperature range 200oC and over.
	.2 RTDs: 100 or 1000 ohms at 0oC (± 0.2 ohms) platinum element with strain minimizing construction, three (3) integral anchored lead wires. Coefficient of resistivity: 0.0038 ohms/ohmoC.
	.3 Sensing Element: hermetically sealed.
	.4 Stem & Tip Construction: copper or type 304 stainless steel.
	.5 Time Constant Response: less than 3-seconds to temperature change of 10oC.
	.6 Immersion Wells: 20DN (3/4 NPS) stainless steel spring loaded construction, with heat transfer compound compatible with sensor. Insertion length 100mm or as indicated on drawings.

	.2 Room Temperature Sensors & Display Wall Modules:
	.1 Room Temperature Sensors and Display Wall Modules
	.2 To the following requirements:
	.1 LCD display to show space temperature and temperature setpoint.
	.2 Buttons for occupant selection of temperature setpoint and occupied/unoccupied mode.
	.3 Jack connection for plugging in laptop personal computer, contractor supplied zone terminal unit and contactor supplied palm compatible handheld device for access to zone bus.
	.4 Integral thermistor sensing element 10 000 ohms at 24oC.
	.5 Accuracy: 0.2oC over range of 0 to 70oC.
	.6 Stability: 0.02oC drift per year.
	.7 Separate mounting base for ease of installation.

	.3 Room Temperature Sensors:
	.1 To the following requirements:
	.1 Wall mounting, in slotted type covers having brushed aluminum finish or plastic cover and guard as indicated.
	.2 Element 10 – 50mm long RTD with ceramic tube or equivalent protection or thermistor, 10 000 ohm accuracy ± 0.2oC.




	2.3 WIRING
	.1 In accordance with this specification section unless otherwise specified.
	.2 For wiring under 70V use FT6 rated wiring where wiring is no run in conduit. Other cases use FT4 wiring.
	.3 Wiring must be continuous without joints.
	.4 Conduit colour coding shall meet NRC Standards.
	.5 Sizes:
	.1 Field wiring to digital device: #18AWG or #20AWG stranded twisted pair.
	.2 Analog input & output: shielded #18 minimum solid copper or #20 minimum stranded twisted pair.



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

	3.2 INSTALLATION
	.1 Install equipment, components so that manufacturer’s and CSA labels are visible and legible after commission is complete.
	.2 Install field control devices in accordance with manufacturer’s recommended methods, procedures and instructions.
	.3 Provide fire stopping where required in order to maintain fire rating integrity.
	.4 Electrical:
	.1 Complete installation in accordance with CSA C22.1-[09], Canadian Electrical Code, Part 1 (21st Edition), Safety Standard for Electrical Installations.
	.2 Terminate wires with screw terminal type connectors suitable for wire size and number of terminations.
	.3 All wiring within enclosures shall be neatly bundled and anchored to permit access and prevent restriction to devices and terminals.
	.4 All wiring and cabling including that within factory-fabricated panels shall be labeled at each end within 5cm (2”) of termination with EMCS point name.
	.5 Install Low Voltage Control Wiring EMT in the following circumstances:
	.1 Mechanical rooms, electrical rooms, service rooms and exposed wiring. All wiring in mechanical rooms, electrical rooms, service rooms and exposed wiring, or where wiring is subject to damage shall be in EMT.
	.2 Communication wiring shall be installed in EMT. Communication wiring to mean all wiring linking building controllers, field panels and Operator Work Stations (OWS).
	.3 All wiring supplying power to all levels of controllers shall be in EMT.
	.4 All wiring between building controllers, field panels and OWS shall be installed in EMT. Field panels to mean all panels not considered building controllers (ie. panels with I/P transducers).

	.6 EMT Installation:
	.1 EMT size to suit wiring requirements and to allow for future expansion capabilities specified for systems.
	.2 Maximum EMT fill not to exceed 40%.
	.3 Minimum EMT size is 1.905cm (3/4”) unless it is to a final device where 1.27cm (1/2”) shall be acceptable.
	.4 Include one pull string in each EMT 1.905cm (3/4”) or larger.
	.5 Wherever possible, all wiring in EMT shall be installed as continuous lengths, with no splices permitted between termination points or junction boxes.
	.6 Conceal all EMT, except within mechanical rooms, electrical rooms and service rooms. Install EMT to maintain minimum clearance of 15cm (6”) from high-temperature equipment (ie. steam piping or flues).
	.7 Flexible metal conduits and liquid-tight shall not exceed 0.3048m (1ft) in length and shall be supported at each end. Flexible metal conduits less than 1.27cm (1/2”) electrical trade size shall not be used. In areas exposed to moisture, including chiller and boiler rooms, liquid-tight, flexible metal conduits shall be used.
	.8 EMT shall be adequately supported, properly reamed at both ends, and left clean and free of obstructions. EMT sections shall be joined with steel set-screw connectors and couplings specific to EMT. Terminations must be made with fittings at boxes, and ends not terminating in boxes shall have bushing installed
	.9 Design drawings do not show conduit layout.
	.10 Do not run exposed conduits in normally occupied spaces unless otherwise indicated or unless impossible to do  otherwise. Departmental Representative to review prior to work commencement.


	.5 Communication Wiring:
	.1 Contractor shall adhere to NRC Standard practices.
	.2 Do not install communications wiring in raceway and enclosures containing Class 1 wiring.
	.3 Maximum pulling, tension and bend radius for cable installation, as specified by cable manufacturer, shall not be exceeded during installation.
	.4 Contractor shall verify the integrity of the entire network following cable installation. Use appropriate test measure for each particular cable.
	.5 When a cable enters or exists a building, a lightning arrestor must be installed between the lines and ground. The lightning arrestor shall be installed according to manufacturer’s instructions.
	.6 All runs of communication wiring shall be unspliced length when that length is commercially available.
	.7 All communication wiring shall be labelled to indicate origination and destination data.


	3.3 TEMPERATURE SENSORS
	.1 Stabilize to ensure minimum field adjustments or calibrations.
	.2 Readily accessible and adaptable to each type of application to allow for quick easy replacement and servicing without special tools or skills.

	3.4 PANELS
	.1 Arrange for conduit and tubing entry from top, bottom or either side.
	.2 Wiring and tubing within panels: locate in trays or individually clipped to back of panel.
	.3 Identify wiring and conduit clearly.

	3.5 IDENTIFICATION
	.1 Identify field devices in accordance with NRC Standards.

	3.6 TESTING AND COMMISSIONING
	.1 Calibrate and test field devices for accuracy and performance.
	.2 Make any and all necessary changes required to ensure devices function as per intended performance criteria.



	260500 - Common Work Results - Electrical
	REFERENCES
	.1 Perform all work to meet or exceed the requirements of the Canadian Electrical Code, CSA Standard C22.1 - (latest edition).
	.2 Consider CSA Electrical Bulletins in force at time of tender submission, while not identified and specified by number in this Division, to be forming part of related CSA Part II standard.
	.3 Do overhead and underground systems in accordance with CSA C22.3 except where specified otherwise.
	.4 Where requirements of this specification exceed those of above mentioned standards, this specification shall govern.
	.5 Notify the NRC Departmental Representative as soon as possible when requested to connect equipment supplied by NRC which is not CSA approved.
	.6 Refer to Sections 00 10 00 & 0015 45.

	2 PERMITS AND FEES
	.1 Submit to Electrical Inspection Department and Supply Authority necessary number of drawings and specifications for examination and approval prior to commencement of work.
	.2 Pay all fees required for the performance of the work.

	3 START-UP
	.1 Instruct the NRC Departmental Representative and operating personnel in the operation, care and maintenance of equipment supplied under this contract.

	4 INSPECTION AND FEES
	.1 Furnish a Certificate of Acceptance from the Authorized Electrical Inspection Department on completion of work.
	.2 Request and obtain Special Inspection approval from the Authorized Electrical Inspection Department for any non-CSA approved control panels or other equipment fabricated by the contractor as part of this contract.
	.3 Pay all fees required for inspections.

	5 FINISHES
	.1 Shop finish metal enclosure surfaces by removal of rust and scale, cleaning, application of rust resistant primer inside and outside, and at least two coats of finish enamel.
	.1 Outdoor electrical equipment "equipment green" finish to EEMAC Y1-1-1955.
	.2 Indoor switchgear and distribution enclosures light grey to EEMAC 2Y-1-1958.

	.2 Clean and touch up surfaces of shop-painted equipment scratched or marred during shipment or installation, to match original paint.

	6 ACOUSTICAL PERFORMANCE
	.1 In general provide equipment producing minimal sound levels in accordance with the best and latest practices established by the electrical industry.
	.2 Do not install any device or equipment containing a magnetic flux path metallic core, such as gas discharge lamp ballasts, dimmers, solenoids, etc., which are found to produce a noise level exceeding that of comparable available equipment.

	7 EQUIPMENT IDENTIFICATION
	.1 Identify with 3mm (1/8") Brother, P-Touch non-smearing tape, or an alternate approved by the NRC Departmental Representative, all electrical outlets shown on drawings and/or mentioned in the specifications. These are the lighting switches, recessed and surface mounted receptacles such as those in offices and service rooms and used to plug in office equipment, telecommunication equipment or small portable tools. Indicate only the source of power (Ex. for a receptacle fed from panel L32 circuit #1: "L32-1").
	.2 Light fixtures are the only exceptions for electrical equipment identification (except as noted in 7.13 below). They are not to be identified.
	.3 Identify with lamicoid nameplates all electrical equipment shown on the drawings and/or mentioned in the specification such as motor control centers, switchgear, splitters, fused switches, isolation switches, motor starting switches, starters, panelboards, transformers, high voltage cables, industrial type receptacles, junction boxes, control panels, etc., regardless of whether or not the electrical equipment was furnished under this section of the specification.
	.4 Coordinate names of equipment and systems with other Divisions to ensure that names and numbers match.
	.5 Wording on lamicoid nameplates to be approved by the NRC Departmental Representative prior to fabrication.
	.6 Provide two sets of lamicoid nameplates for each piece of equipment; one in English and one in French.
	.7 Lamicoid nameplates shall identify the equipment, the voltage characteristics and the power source for the equipment. Example: A new 120/240 volt single phase circuit breaker panelboard, L16, is fed from panelboard LD1 circuit 10.
	.8 Provide warning labels for equipment fed from two or more sources - "DANGER MULTIPLE POWER FEED" black letters on a yellow background. These labels are available from NRC's Facilities Maintenance group in building M-19.
	.9 Lamicoid nameplates shall be rigid lamicoid, minimum 1.5 mm (1/16") thick with:
	.1 Black letters engraved on a white background for normal power circuits.
	.2 Black letters engraved on a yellow background for emergency power circuits.
	.3 White letters engraved on a red background for fire alarm equipment.

	.10 For all interior lamicoid nameplates, mount nameplates using two-sided tape.
	.11 For all exterior lamicoid nameplates, mount nameplates using self-tapping 2.3 mm (3/32") dia. slot head screws - two per nameplate for nameplates under 75 mm (3") in height and a minimum of 4 for larger nameplates. Holes in lamicoid nameplates to be 3.7 mm (3/16") diameter to allow for expansion of lamicoid due to exterior conditions.
	.1 No drilling is to be done on live equipment.
	.2 Metal filings from drilling are to be vacuumed from the enclosure interiors.

	.12 All lamicoid nameplates shall have a minimum border of 3 mm (1/8"). Characters shall be 9 mm (3/8") in size unless otherwise specified.
	.13 Identify lighting fixtures which are connected to emergency power with a label "EMERGENCY LIGHTING/ÉCLAIRAGE D'URGENCE", black letters on a yellow background. These labels are available from NRC's Facilities Maintenance group in building M-19.
	.14 Provide neatly typed updated circuit directories in a plastic holder on the inside door of new panelboards.
	.15 Carefully update panelboard circuit directories whenever adding, deleting, or modifying existing circuitry.

	8 WIRING IDENTIFICATION
	.1 Unless otherwise specified, identify wiring with permanent indelible identifying markings, using either numbered or coloured plastic tapes on both ends of phase conductors of feeders and branch circuit wiring.
	.2 Maintain phase sequence and colour coding throughout.

	9 CONDUIT AND CABLE IDENTIFICATION
	.1 All new conduits to be colour-coded EMT, type as follows:
	.1 Fire alarm – red conduit
	.2 Emergency power circuits – yellow conduit
	.3 Voice/data – blue conduit
	.4 Gas detection system – purple conduit
	.5 Building Automation system – orange conduit
	.6 Security system – green conduit
	.7 Control system – black conduit

	.2 Apply paint to the covers of junction boxes and condulets of existing conduits as follows:
	.1 Fire alarm – red 
	.2 Emergency power circuits – yellow 
	.3 Voice/data – blue 
	.4 Gas detection system – purple 
	.5 Building Automation system – orange 
	.6 Security system – green 
	.7 Control system - black

	.3 For system running with cable, half-lap wrap with dedicated colored PVC tape to 100 mm width, tape every 5 m and both sides where cable penetrates a wall.  
	.4 All other systems need not be coloured.

	10 MANUFACTURER’S & APPROVALS LABELS
	.1 Ensure that manufacturer's registration plates are properly affixed to all apparatus showing the size, name of equipment, serial number, and all information usually provided, including voltage, cycle, phase and the name and address of the manufacturer.
	.2 Do not paint over registration plates or approval labels. Leave openings through insulation for viewing the plates. Contractor's or sub-contractor's nameplate not acceptable.

	11 WARNING SIGNS AND PROTECTION
	.1 Provide warning signs, as specified or to meet requirements of Authorized Electrical Inspection Department and NRC Departmental Representative.
	.2 Accept the responsibility to protect those working on the project from any physical danger due to exposed live equipment such as panel mains, outlet wiring, etc. Shield and mark all live parts with the appropriate voltage. Caution notices shall be worded in both English and French.

	12 LOAD BALANCE
	.1 Measure phase current to new panelboards with normal loads operating at time of acceptance. Adjust branch circuit connections as required to obtain best balance of current between phases and record changes, and revise panelboard schedules.
	.2 Measure phase voltages at loads and adjust transformer taps to within 2% of rated voltage of equipment.

	13 MOTOR ROTATION
	.1 For new motors, ensure that motor rotation matches the requirements of the driven equipment.
	.2 For existing motors, check rotation before making wiring changes in order to ensure correct rotation upon completion of the job.

	14 GROUNDING
	.1 Thoroughly ground all electrical equipment, cabinets, metal supporting frames, ventilating ducts and other apparatus where grounding is required in accordance with the requirements of the latest edition of the Canadian Electrical Code Part 1, C.S.A. C22.1 and corresponding Provincial and Municipal regulations. Do not depend upon conduits to provide the ground circuits.
	.2 Run separate green insulated stranded copper grounding conductors in all electrical conduits including those feeding toggle switches and receptacles.

	15 TESTS
	.1 Provide any materials, equipment and labour required and make such tests deemed necessary to show proper execution of this work, in the presence of the NRC Departmental Representative.
	.2 Correct any defects or deficiencies discovered in the work in an approved manner at no additional expense to the Owner.
	.3 Megger all branch circuits and feeders using a 600V tester for 240V circuits and a 1000V tester for 600V circuits. If the resistance to ground is less than permitted by Table 24 of the Code, consider such circuits defective and do not energize.
	.4 The final approval of insulation between conductors and ground, and the efficiency of the grounding system is left to the discretion of the local Electrical Inspection Department.

	16 COORDINATION OF PROTECTIVE DEVICES
	.1 Ensure circuit protective devices such as overcurrent trips, fuses, are installed to values and settings as indicated on the Drawings.

	17 WORK ON LIVE EQUIPMENT & PANELS
	.1 NRC requires that work be performed on non-energized equipment, installation, conductors and power panels. For purposes of quotation assume that all work is to be done after normal working hours and that equipment, installation, conductors and power panels are to be de-energized when worked upon.


	260521 - Wires and Cables (0-1000V)
	General
	1.1 RELATED WORK SPECIFIED ELSEWHERE
	.1 Common Work Results - Electrical Section 26 05 00

	1.2 MATERIALS
	.1 Provide only new equipment and materials, without blemish or defect, bearing Canadian Standards Association or Authorized Electrical Inspection Department labels, and subject to the approval of the NRC Departmental Representative.
	.2 After a contract is awarded, utilize alternative methods and/or materials only after receiving the NRC Departmental Representative’s approval.


	Part 2 Products
	2.1 BUILDING WIRES AND GENERAL REQUIREMENTS
	.1 Conductor material for branch circuit wiring and grounding: 
	.1 Stranded copper.
	.2 Neutral wire: continuous throughout its length without breaks.
	.3 Separate insulated green grounding conductors in all electrical conduits.
	.4 All wire and cable insulation shall meet the C.S.A. Standards for the types and services hereinafter specified. Colours as per section 4-036 of Electrical Code.
	.5 Where otherwise specified, use wire and cable types as follows:
	.1 Type R90 XLPE cross-link polyethylene stranded for applications using wires sized No. 8 and larger.
	.2 Type T90 stranded for applications using wires sized No. 10 and smaller.
	.3 For fire alarm wiring refer to Section 283100.
	.4 Approved heat resistant wire for wiring through and at lighting and heating fixtures. Where insulation types are shown on the drawings other types shall not be used unless the specification is more restrictive.

	.6 Use BX cable only under the following conditions:
	.1 Wiring from a junction box to a recessed lighting fixture in suspended ceilings. Cable length not to exceed 1.5 m (5'), or
	.2 Wiring or switches or 15 amp receptacles in partitions having removable wall panels, or
	.3 When specifically called for on drawings.

	.7 Use stranded wire no smaller than No. 12 AWG for lighting and power and no smaller than No. 16 AWG for control wiring.
	.8 Conductors shall be soft copper properly refined and tinned having a minimum conductivity of 98%.



	Part 3 Execution
	3.1 BUILDING WIRES
	.1 Install building wires as follows: 
	.1 Make joints, taps and splices in approved boxes with solderless connectors.  Joints and/or splices are not acceptable inside a panelboard.
	.2 Ensure the lugs accommodate all the strands of the conductor.
	.3 Replace any wire or cable showing evidence of mechanical injury.
	.4 Use No. 10 AWG for branch circuit wiring extending more than 30 m (100 ft.) to farthest outlet from panel.
	.5 Circuit numbers indicated on the drawing are intended as a guide for the proper connection of multi-wire circuits at the panel.
	.6 Take care to keep the conductors free from twisting.
	.7 Use an approved lubricant for pulling in conduit.
	.8 Leave sufficient slack on all runs to permit proper splicing and connection of electrical devices.
	.9 Branch circuit wiring of 120 volt applications to be multi-wire utilizing common neutrals. Under no condition shall any switch break a neutral conductor.
	.10 Provide and install an approved fire- retardant wrap or coating for PVC jacketed cables installed in a grouped configuration of two or more.




	260522 - Connectors and Terminations
	General
	1.1 RELATED WORK SPECIFIED ELSEWHERE
	.1 Common Work Results - Electrical Section 26 05 00

	1.2 MATERIALS
	.1 Provide only new equipment and materials, without blemish or defect, bearing Canadian Standards Association or Authorized Electrical Inspection Department labels, and subject to the approval of the NRC Departmental Representative.
	.2 After a contract is awarded, utilize alternative methods and/or materials only after receiving the NRC Departmental Representative’s approval.


	Part 2 Products
	2.1 WIRE AND BOX CONNECTORS
	.1 Pressure type wire connectors sized to fit conductors. 

	2.2 WIRING TERMINATIONS
	.1 Provide first grade wire and cable connectors suitable for the service on which they are used and install them in accordance with the latest trade practice.
	.2 Provide high quality extruded copper-free aluminium (0.4% or less) connectors for single and multi conductor cable. Steel and then zinc plated connectors for multi conductor cables. 
	.3 When used in hazardous area, connectors should be certified for such location in Class, Division and Group. 
	.4 For large conductor sizes, use bolted or compression solderless type connectors.
	.5 Use high temperature connectors and insulation on all connections of high temperature conductors.
	.6 Where connector types are called for on the drawings or in the specification, do not use other types.
	.7 Lugs, terminals, screws used for termination of wiring to be suitable for copper conductors.
	.8 For fire alarm wiring refer to Section 28 31 00.


	Part 3 Execution
	3.1 INSTALLATION
	.1 Install stress cones, terminations, and splices in accordance with manufacturer's instructions.
	.2 Bond and ground as required [to CSA C22.2No.41].



	260532 - Outlet Boxes, Conduit Boxes and Fittings
	General
	1.1 RELATED WORK SPECIFIED ELSEWHERE
	.1 Common Work Results - Electrical Section 26 05 00

	1.2 MATERIALS
	.1 Provide only new equipment and materials, without blemish or defect, bearing Canadian Standards Association or Authorized Electrical Inspection Department labels, and subject to the approval of the NRC Departmental Representative.
	.2 After a contract is awarded, utilize alternative methods and/or materials only after receiving the NRC Departmental Representative’s approval.


	Part 2 Products
	2.1 FITTINGS
	.1 Fittings: manufactured for use with conduit specified. Coating: same as conduit. 
	.2 Steel coupling for EMT.
	.3 Fittings for liquid-tight flexible conduits shall be liquid-tight connectors. 
	.4 Provide expansion couplings for all conduits running in slabs through expansion joints. These shall be the type approved for use in concrete with a bonding conductor.  
	.5 Factory bends are not permitted to be modified. Ensure conduit bends other than factory bends are made with an approved bender. Making offsets and other bends by cutting and rejoining factory bends are not permitted.  

	2.2 OUTLET BOXES
	.1 Size boxes in accordance with CSA-C22.
	.2 Unless otherwise specified, provide galvanized steel outlet boxes at least 40mm (1-1/2") deep, single or ganged style, of proper size to accommodate devices used and shall be equipped with covers as necessary of the type designed for the specified fittings. Pull boxes shall be steel and shall be galvanized or painted to prevent rusting. For lighting fixture outlets, use 100mm (4") octagon boxes.
	.3 Equip with plaster rings for flush mounting devices in finished walls.
	.4 Blank cover plates for boxes without wiring devices.
	.5 Equip with centre fixture studs for light fixtures.
	.6 Use cast boxes where indicated and for surface mounted wiring. In areas above hung ceilings where appearance is not significant, pressed steel surface boxes may be used.
	.7 Supply all outlet boxes and pull boxes sized according to code requirements unless specified otherwise on the drawings.

	2.3 SUPPORT HARDWARE
	.1 Use 10mm (3/8") threaded rod for suspended unistrut and conduit.
	.2 Unless otherwise specified, use 41mm x 41mm (1-5/8" x 1-5/8") galvanized steel unistrut for conduit support systems.


	Part 3 Execution
	3.1 INSTALLATION
	.1 Install outlet boxes as follows: 
	.1 Support boxes independently of connecting conduits.
	.2 Make necessary mounting adjustments to the outlet to match interior finish.
	.3 Fill boxes with paper, sponges or foam or similar approved material to prevent entry of construction material.
	.4 Where more than one conduit enters a switch or receptacle box on the same side, provide a 100mm (4") minimum square box with a suitable plaster ring.
	.5 Location and appearance to be to the NRC Departmental Representative's approval.




	260533 - Raceways for Electrical Systems
	General
	1.1 RELATED WORK SPECIFIED ELSEWHERE
	.1 Common Work Results - Electrical Section 26 05 00

	1.2 MATERIALS
	.1 Provide only new equipment and materials, without blemish or defect, bearing Canadian Standards Association or Authorized Electrical Inspection Department labels, and subject to the approval of the NRC Departmental Representative.
	.2 After a contract is awarded, utilize alternative methods and/or materials only after receiving the NRC Departmental Representative’s approval.


	Part 2 Products
	2.1 RACEWAYS
	.1 Conduit:
	.1 Each length of conduit to be new and bear the CSA Stamp of Approval. 
	.2 Conduit, unless otherwise noted, to be EMT, no smaller than 12mm (1/2").
	.3 Conduit to be coloured as required for systems described in section 260500.9.

	.2 Bushings and Connectors:
	.1 Insulated type, with the insulation an integral part of the fitting.  

	.3 Conduit Fastening: 
	.1 One hole malleable iron straps to secure surface conduits. Two hole straps for conduits larger than 50mm (2"). 
	.2 Beam clamps to secure conduits to exposed steel work. 
	.3 Channel type supports for two or more conduits. 

	.4 Pull Cord: 
	.1 Polypropylene cord in empty conduit. 

	.5 Unless specifically called for on the drawings, do not use flexible conduits but it is recognized that there may be applications where this material will be useful, such as equipment connections, etc. In such cases, obtain permission for its use from the NRC Departmental Representative. For tender purposes, assume that flexible conduits will not be permitted unless specifically called for on the drawings or equipment specifications. All flexible conduits for vapour-tight applications shall be liquid-tight flexible conduits (seal-tight). 
	.6 Provide expansion couplings for all conduits running in slabs through expansion joints. These shall be the type approved for use in concrete with a bonding conductor.   

	2.2 SURFACE RACEWAY SYSTEM
	.1  2-channel, Steel construction. Grey in colour.
	.2 To be complete with covers, cover plates, elbows, joints, end caps and all other accessories required to form a complete and functional system.
	.3 Standard of acceptance: Hubbell HBL4750 series or approved equal.

	SUPPORT HARDWARE
	.1 Use 10mm (3/8") threaded rod for suspended unistrut and conduit.
	.2 Unless otherwise specified, use 41mm x 41mm (1-5/8" x 1-5/8") galvanized steel unistrut for conduit support systems. 


	Part 3 Execution
	3.1 RACEWAYS
	.1 Install raceways as follows: 
	.1 Rigidly supported.
	.2 Workmanlike manner.
	.3 Maintain maximum headroom.
	.4 Concealed in finished area.
	.5 Surface-mounted in open area.
	.6 Do not pass conduits through structural members except as indicated.
	.7 Parallel to or at right angles to the building lines.
	.8 Thoroughly ream all conduits at ends and terminate with appropriate locknuts and bushings.
	.9 Cause minimum interference in spaces through which they pass.
	.10 Plug or cap conduit during construction to protect from dust, dirt or water.
	.11 Unless specifically indicated on drawings or with the permission of the NRC Departmental Representative, do not cast conduits in concrete.
	.12 Dry conduits out before installing wire.
	.13 Mechanically bend steel conduit larger than 22 mm (3/4") diameter. Bend conduit cold.
	.14 Do not cut or modify prefabricated bends.
	.15 PVC conduit as indicated.
	.16 Function and appearance to be to the NRC Departmental Representative's approval.
	.17 Seal conduit and cable openings in fire- rated walls and floors with an approved fire stop material.
	.18 Seal conduit and cable openings in exterior walls with a weatherproof silicone sealant.
	.19 Paint exposed conduits and boxes to match existing wall / ceiling except the colored EMT specified in 260500. 




	262401 - Service Equipment
	General
	1.1 SHOP DRAWINGS AND PRODUCT DATA
	.1 Submit shop drawings and product data in accordance with Section 00 10 00.
	.2 Submit stamped engineered drawings for structures supporting transformers on walls or other structures other than the floor.
	.3 Prior to any installation of circuit breakers in either a new or existing installation, Contractor must submit three (3) copies of a certificate of origin,  from the manufacturer, duly signed by the factory and the local  manufacturer’s representative, certifying that all circuit breakers come from this manufacturer, they are new and they meet standards and regulations. These certificates must be submitted to the Departmental Representative for approval.
	.1 The above applies to all breakers rated above 240V.
	.2 The above applied to all breakers rated up to 240V and 100A or more.

	.4 A delay in the production of the certificate of origin won’t justify any extension of the contract and additional compensation.
	.5 Any work of manufacturing, assembly or installation should begin only after acceptance of the certificate of origin by Departmental Representative.  Unless complying with this requirement, Departmental Representative reserves the right to mandate the manufacturer listed on circuit breakers to authenticate all new circuit breakers under the contract at the Contractor’s expense.
	.6 In general, the certificate of origin must contain:
	.1 The name and address of the manufacturer and the person responsible for authentication. The responsible person must sign and date the certificate;
	.2 The name and address of the licensed dealer and the person of the distributor responsible for the Contractor’s account.
	.3 The name and address of the Contractor and the person responsible for the project.
	.4 The name and address of the local manufacturer’s representative. The local representative must sign and date the certificate.
	.5 The name and address of the building where circuit breakers will be installed:
	.1 Project title.
	.2 End user’s reference number.
	.3 The list of circuit breakers.



	1.2 IDENTIFICATION
	.1 Identification as per Section 26 05 00.


	Part 2 Products
	2.1 GROUNDING
	.1 Insulated grounding conductors in accordance with Section 26 05 00.
	.2 Compression connectors for grounding to equipment provided with lugs.

	2.2 MOULDED CASE CIRCUIT BREAKER
	.1 Thermal-magnetic moulded case circuit breakers, quick-make, quick-break type, for manual and automatic operation with temperature compensation for 40°C ambient.
	.2 Common-trip breakers with single handle for multiple applications.
	.3 All new 120V to 600V circuit breakers installed on this project are to include the handle accessory, "Handle Padlock Attachment", which locks breakers on or off.
	.4 Magnetic instantaneous trip elements in circuit breakers, to operate only when the value of current reaches 10 times their setting.
	.5 Circuit breaker and panel to be of same manufacturer.
	.6 Circuit breakers minimum rating: 10K for 120/240V and 25K for 600/347V or greater if indicated.
	.7 Standard of acceptance: to match existing panel.


	Part 3 Execution
	3.1 GROUNDING
	.1 Install complete permanent, continuous, system and circuit, equipment, grounding systems including, conductors, compression connectors, accessories, as indicated, to conform to requirements of Engineer, and local authority having jurisdiction over installation. Where EMT is used, run ground wire in conduit.
	.2 Install connectors in accordance with manufacturer's instructions.
	.3 Protect exposed grounding conductors from mechanical injury.
	.4 Soldered joints not permitted.

	3.2 MOULDED CASE CIRCUIT BREAKERS
	.1 Install circuit breakers as indicated.
	END OF SECTION



	262726 - Wiring Devices
	General
	1.1 RELATED WORK
	.1 Motors and controls to Sections 26 22 19, 26 29 03 & 26 29 10.

	1.2 MATERIALS
	.1 Provide only new equipment and materials, without blemish or defect, bearing Canadian Standards Association or Authorized Electrical Inspection Department labels, and subject to the approval of the NRC Departmental Representative.
	.2 After a contract is awarded, utilize alternative methods and/or materials only after receiving the NRC Departmental Representative's approval.

	1.3 SHOP DRAWINGS AND PRODUCT DATA
	.1 Submit shop drawings and product data in accordance with Section 00 10 00.

	1.4 IDENTIFICATION
	.1 Identification as per Section 26 05 00.


	Part 2 Products
	2.1 WIRING DEVICES
	.1 Switches:
	.1 Specification grade, shallow body, designed to withstand high inductive fluorescent loads CSA C22.2 No. 55.
	.2 Number of poles as indicated.
	.3 Captive mounting screws, quiet safe mechanical action with rust-proofed mounting strap and silver alloy contact points.
	.4 Toggle actuated, colour white unless otherwise indicated.
	.5 Brass screw terminals rated 20 AMP at rated volt.
	.6 Standard of acceptance: Hubbell, Leviton.

	.2 LED Dimming Switches:
	.1 0-10VDC, electronic, suitable for use with installed light fixture.
	.2 Rated for 1200W.
	.3 Suitable for use in “3-way” configuration where indicated.
	.4 Standard of acceptance: 
	.1 Philips SR1200ZTUNV or equivalent approved by NRC Departmental Representative.
	.2 3-way style to be Philips SR3W or equivalent approved by NRC Departmental Representative.


	.3 LED dimmable motion switches:
	.1 Dimmer with passive infrared sensors to control LED fixtures.
	.2 180° sensor field-of-view. 
	.3 Up to 30’x30’ major motion coverage and 20’x20’ minor motion coverage.
	.4 Occupancy sensor can be set too auto-on/auto-off or manual-on/auto-off.
	.5 Adjustable timeout and high/low sensitivity adjustment.
	.6 Adjustable settings for auto-on light level: 100%, 50%, last light level, or locked pre-set light level. 
	.7 Off warning fades lights to off over a period of 10 seconds.
	.8 120V.
	.9 5 year warranty.
	.10 Standard of acceptance: Lutron MSCL-OP153M-WH.

	.4 Receptacles:
	.1 Duplex type, CSA type 5-15R, 125 volt, 15A, U ground, specification grade with the following features:
	.1 Flush type with parallel blade slots.
	.2 Double-wiping contacts.
	.3 Double-grounding terminals.
	.4 Break-off feature for separate feeds.
	.5 One piece body, colour white unless otherwise indicated.

	.2 Special receptacles with ampacity and voltage as indicated.
	.3 Receptacles of one manufacturer throughout the project.

	.5 USB Charger receptacle: 
	.1 Duplex receptacle, CSA type 5-15R, 125V, U ground. 
	.2 Decora tamper-resistant.
	.3 Two 3.6A, 5VDC, 2.0 type A USB chargers. 
	.4 Color white. 
	.5 Standard of acceptance Leviton T5632-W or approved equal. 

	.6 Cover Plates:
	.1 Cover plates for wiring devices.
	.2 Smooth white plastic for wiring devices mounted in flush-mounted outlet box.
	.3 Sheet metal cover plates for wiring devices mounted in surface-mounted outlet box.
	.4 Weatherproof covers to be die case aluminum. Standard of acceptance: Hubbell WPFS26.
	.5 Multi-outlet covers as indicated.

	.7 Splitters, Junction Boxes & Cabinets:
	.1 Sheet metal enclosure, welded corners and formed cover, provided as required.



	Part 3 Execution
	3.1 LOCATION OF OUTLETS
	.1 The number and general location of outlets for lighting, power, telephones, etc., are to be as shown on the drawings. Install all outlets accurately and uniformly with respect to building details. When centering outlets, make allowance for overhead pipes, ducts, etc. and for variations in wall or ceiling finish, window trim, etc. Reinstall incorrectly installed outlets at no cost to the Owner. Make field power and control connections as indicated.
	.2 The location of all outlets as shown on the plans are approximate and are subject to change, up to 3m (10') without extra cost or credit provided the information is given prior to the installation of the outlet.
	.3 Unless otherwise specified, locate light switches on latch side of doors. Determine the direction of all door swings from the architectural drawings or on site, not from the electrical drawings.

	3.2 MOUNTING HEIGHTS
	.1 Mounting height of equipment is from finished floor to centreline of equipment unless specified or indicated otherwise.
	.2 If mounting height of equipment is not indicated verify before proceeding with installation.
	.3 Generally, locate outlets as follows: (except those otherwise shown on the drawings):
	.1 Local switches 1.2m (3'-11") to centreline.
	.2 Wall receptacles 400mm (1'-4") to centreline.
	.3 Clock receptacles 2.4m (8'-0") to centreline.
	.4 Lighting panels 1.8m (6'-0") to top.
	.5 Telephone and data communications outlet 400mm (1'-4") to centreline.
	.6 Fan coil speed control switch 1.2m (3'-11") to centreline.


	3.3 WIRING DEVICES
	.1 Install wiring devices as follows:
	.1 Where more than one local device is shown at one location, they are to be set under one cover plate.
	.2 Install single throw switches with handle in "up" position when switch closed.
	.3 Devices in gang type outlet box when more than one device is required in one location.
	.4 Protect stainless steel cover plate finish with paper or plastic film until painting and other work is finished.
	.5 Do not use cover plates meant for flush outlet boxes on surface-mounted boxes.
	.6 Install metal barriers where required.
	.7 Remove insulation carefully from ends of conductors and connect wiring as required.
	.8 Bond and ground as required.


	3.4 SPLITTERS AND DEVICES
	.1 Installation of splitters, junction boxes, pull boxes & cabinets as follows:
	.1 Mount plumb, true and square to the building lines.
	.2 Install in inconspicuous but accessible locations.
	.3 Install pull boxes so as not to exceed 30 m (100') of conduit run between boxes or as indicated.




	263000 - Sound masking
	Part 1 General
	1.1 RELATED WORK SPECIFIED ELSEWHERE
	.1 Common Work Results - Electrical Section 26 05 00

	1.2 MATERIALS
	.1 Provide only new equipment and materials, without blemish or defect, bearing Canadian Standards Association or Authorized Electrical Inspection Department labels, and subject to the approval of the NRC Departmental Representative.
	.2 After a contract is awarded, utilize alternative methods and/or materials only after receiving the NRC Departmental Representative's approval.

	1.3 SHOP DRAWINGS AND PRODUCT DATA
	.1 Submit shop drawings and product data in accordance with Section 001000.


	Part 2 Products
	2.1 SYSTEM PERFORMANCE
	.1 Control unit with generators, equalizers and amplifiers. 
	.2 Equalization in narrow bands (more precise than 1/3 octave equalization).
	.3 Speakers with individual volume adjustment. Maximum six speakers per zone to give an optimum adjustment and flexibility.
	.4 Optional paging and music function. 
	.5 Configuration software.
	.6 Programmable ramp-up function. 
	.7 Automatic calibration process. 
	.8 Real-time adaptive volume control of the masking level. The system needs to measure the ambient noise and adjusts the masking sound accordingly. When the distracting noise increases, the masking sound also increases, and vice versa. 
	.9 Standard of acceptance: Soft dB. 

	2.2 CONTROLLOR
	.1 Each unit has 1 to 8 individual channels, each with a white noise generator and random octave equalizers.
	.2 Individual calibration and configuration for each channel. 
	.3 One to eight input active controls for automatic adjustment area to maximize occupant comfort.
	.4 Two auxiliary inputs for playing music or for call system. 
	.5 The unit is fully controllable via a wireless interface or a USB connection from a computer. 

	2.3 SOFTWARE
	.1 Graphical interface for viewing, access and control of each speaker unit or project area directly on the plan of the premises. 
	.2 Visualization on the map of control units, speakers, sensors and wiring. 
	.3 Modification with a single click for any parameter.
	.4 Setup and calibration of sound masking system for each project unit or combination unit. 
	.5 Equalize system of the masking spectrum for each channel system. 
	.6 Equalization in thin strips for accuracy.
	.7 Volume adjustment function by area, in increments of 0.5dB.
	.8 Octave spectrum analyzer integrated to measure and verify the masking spectrum generated in the room.
	.9 NRC has full access to the software for configuration. 

	2.4 SPEAKER
	.1 High-fidelity broad band speaker.
	.2 Each speaker is tested to ensure a flat frequency response.
	.3 Local adjustment level of masking at each speaker.
	.4 25V, 10W.
	.5 Sensitivity: 91dB.
	.6 Material: metal
	.7 Frequency response: 100-8000Hz.

	2.5 SENSOR
	.1 Measure the ambient noise in a zone. So the controller can adjust masking sound level based on this measurement. 
	.2 Installed through a 9.5mm hole in acoustic tile. 
	.3 Back electret type designed for high resistance to vibrations, high signal-to-noise ratio.
	.4 High sensitivity type. -35±4dB.
	.5 Directivity: Omnidirectional.
	.6 Frequency rance: 20-20000Hz.
	.7 Size: 3/8”Dx2-3/4”L.
	.8 3V, 0.5mA.
	.9 S/N ratio: more than 62dB.
	.10 Measurement range: 35 to 95 dB at 17mV/Pa. 


	Part 3 Execution
	3.1 INSTALLATION
	.1 Supply and install all devices, cabling and necessary accessories to provide a complete working sound masking system.
	.2 Provide calibration and programming upon job completion. 
	.3 Provide training upon job completion.

	3.2 Warranty 
	.1 5 year warranty for the whole system.



	265000 - Lighting
	Part 1 General
	1.1 RELATED WORK SPECIFIED ELSEWHERE
	.1 Common Work Results - Electrical Section 26 05 00

	1.2 MATERIALS
	.1 Provide only new equipment and materials, without blemish or defect, bearing Canadian Standards Association or Authorized Electrical Inspection Department labels, and subject to the approval of the NRC Departmental Representative.
	.2 After a contract is awarded, utilize alternative methods and/or materials only after receiving the NRC Departmental Representative's approval.

	1.3 SHOP DRAWINGS AND PRODUCT DATA
	.1 Submit shop drawings and product data in accordance with Section 001000.
	.2 Submit complete photometric data prepared by independent testing laboratory for luminaires where specified, for review by NRC Departmental Representative.


	Part 2 Products
	2.1 FINISHES
	.1 Baked enamel finish.
	.1 Metal surfaces of luminaire housing and reflectors finished with high gloss powder coated baked enamel applied after fabrication to give smooth uniform appearance, free from pinholes or defects.


	2.2 METAL SURFACES
	.1 Metal surfaces to be minimum 20 gauge steel.

	2.3 LIGHT CONTROL DEVICES
	.1 All luminaire lenses to be injection moulded clear virgin acrylic unless otherwise noted.

	2.4 LUMINAIRES
	.1 LED
	.1 Type 1: 
	.1 120V 610mm x 1220mm, 40W-43W, suitable for recessed mounting in T-bar ceiling.
	.2 Rigid die embossed steel housing, 100mm deep, powder coated housing.
	.3 5-year warranty.
	.4 Removable LED boards and driver for ease of service/replacement.
	.5 0-10V DC dimming.
	.6 Rated to deliver L80 performance for 50,000 hours.
	.7 4000k colour temperature, minimum 4000 Lumen output.
	.8 Standard of acceptance: Philips 2AVE-G-43L-840-4-ACR-UNV-DIM or equivalent approved by the NRC Departmental Representative.

	.2 Type 2: 
	.1 l20V, 610mm x 1219mm, LED troffer, suitable for recessed mounting in T-bar ceiling.
	.2 5-year warranty.
	.3 Suitable for dimming.
	.4 Removable LED boards and driver for ease of service/replacement.
	.5 Rated to deliver L80 performance for 60,000 hours.
	.6 4000k colour temperature, 84 CRI, minimum 4700 lumen output minimum.
	.7 Standard of acceptance: Philips Ledalite 7406-L-C-C-Q-N-04-7-1-E-T or equivalent approved by the NRC Departmental Representative.

	.3 Type 3: 
	.1 120V, 214mm round, LED down light. suitable for T-bar recess mounting.
	.2 5-year warranty.
	.3 Suitable for dimming.
	.4 Rated to deliver L80 performance for 50,000 hours.
	.5 4000k colour temperature, minimum 2400 lumen output.
	.6 Standard of acceptance: Philips Luxspace DN570B or equivalent approved by the NRC Departmental Representative.

	.4 Type 4: 
	.1 120V 610mm x 610mm, 31W, suitable for recessed mounting in T-bar ceiling.
	.2 Rigid die embossed steel housing, 100mm deep, powder coated housing.
	.3 5-year warranty.
	.4 Removable LED boards and driver for ease of service/replacement.
	.5 0-10V DC dimming.
	.6 Rated to deliver L80 performance for 50,000 hours.
	.7 4000k colour temperature, minimum 3200 Lumen output.
	.8 Standard of acceptance: Philips 2AVE-G-43L-840-2-ACR-UNV-DIM or equivalent approved by the NRC Departmental Representative.

	.5 Type 5: 
	.1 l20V, 1016mm, LED strip, suitable for surface mounting.
	.2 5-year warranty.
	.3 Suitable for dimming.
	.4 Removable LED boards and driver for ease of service/replacement.
	.5 Rated to deliver L80 performance for 50,000 hours.
	.6 4000k colour temperature, 89 CRI, minimum 795 lumen output minimum.
	.7 Standard of acceptance: Philips eW 523-00068-14 or equivalent approved by the NRC Departmental Representative.




	Part 3 Execution
	3.1 INSTALLATION
	.1 Supply and install all lighting fixtures complete with lamps, switches, supports, etc., to provide a complete working lighting system.
	.2 Locate and install luminaires as indicated.

	3.2 LUMINAIRE SUPPORTS
	.1 For suspended ceiling installations support each luminaire, including exit lights and pot lights, independently of the ceiling support system with separate chains at each end. No. 80 steel sash chain minimum.
	.2 Unless otherwise specified support fluorescent luminaires mounted in continuous rows once every 3.6 m (12').

	3.3 WIRING
	.1 Connect luminaires to lighting circuits directly for exit fixtures and exterior floodlights.

	3.4 LUMINAIRE ALIGNMENT
	.1 Align luminaires mounted in continuous rows to form a straight uninterrupted line.
	.2 Align luminaires mounted individually parallel or perpendicular to building grid lines as shown on drawing.





