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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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JOB SHOWING MEETING LOCATION - M46 FRONT ENTRANCE



 

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-46 Sound Barrier Wall 

  

 

      

 

 

Tender No.: 15-22095 

 

 

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. 
 

 

 

 

 



 

 

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) 

 

 

 

1.7 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) 

 

 

 

 

 

 

 



 

 

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) 

 

 

 

1.10 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-46 Sound Barrier Wall 
 
The National Research Council Canada, 1200 Montreal Road Campus, Ottawa, ON  has a requirement 
for a project that includes: 

 

The NRC M46 Wind Tunnel requires Noise Barrier Walls to be constructed to attenuate noise produced 
when the M46 Wind Tunnel is operating.  
Two ground-mounted and free-standing Noise Barrier Walls need to be designed and built – one 48 feet 
in height at the wind tunnel intake and one 32 feet in height at the wind tunnel exhaust.  
The Noise Barrier Walls shall be made up of mineral wool-filled acoustic panels with specific acoustic 
properties that have been pre-determined by NRC. 
 

Mandatory Technical Qualifications Requirements 
The bidding contractor shall have experience in designing and building Noise Barrier Walls. At the bidding stage, 

the bidder shall provide the following in a separate envelope. 

1) A list of five (5) noise barrier wall projects, one of which was a free-standing wall that was at least sixteen 

(16) feet in height. For each project, identify the following: 

 

- The name of the client. 

- The project location. 

- The approximate project dollar value. 

- The year the project was completed. 

- The height of the wall 

 

2) A letter of reference from a client of one of the listed noise barrier wall projects. 

 

3) A lab report from an ASTM E90 lab test that demonstrates that the acoustic panels to be supplied are STC 

37 or greater. 

 

4) A lab report from an ASTM C423 lab test that demonstrates that the acoustic panels to be supplied have the 

Absorption Coefficients of table 1 or better. 

 

Frequency (Hz) 125 250 500 1k 2k 4k

Absorption Coefficient 0.85 0.89 1.13 1.1 1.03 0.76  
              Table 1 - Minimum required Absorption Coefficients for panels. 

Note: 

If ALL the requirements detailed above are not included in the technical qualification submission envelope, the 

contractor’s bid will be considered non-compliant and the second envelope will remain sealed and be returned to the 

respective contractor, unopened. 

 

 
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 September 29

th
           and October 1

st
           ,

 
2015 at 9:00 . Meet   

Janik Leroux at Building  M-46, Main Entrance, 1200 Montreal Road Campus , 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. TENDER CLOSING DATE 

Tender closing date is October 14
h
  , 2015 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/msi-

ism/msi-ism-eng.html 

 

 

  

http://ssi-iss.tpsgc-pwgsc.gc.ca/msi-ism/msi-ism-eng.html
http://ssi-iss.tpsgc-pwgsc.gc.ca/msi-ism/msi-ism-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. 

 

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.  

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

 
The Departmental Representative or his designate for this project is: Janik Leroux 
Telephone: 613 993-9149 
 
Contracting Authority for this project is:  Marc Bédard marc.bedard@nrc-cnrc.gc.ca 
Telephone: 613  993-2274 
 
 
  

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

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



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

 
 
 
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 installation of sound barrier wall at the Council's 

Building M-46 of the National Research Council. 

2. COMPLETION 

.1 All work is to be completed by Jan. 7
th
, 2016. 

3. GENERAL 

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

4. SPECIFIED ACCEPTABLE & ALTERNATIVE EQUIPMENT & MATERIALS 

.1 Materials and equipment scheduled and/or specified in the statement of 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. 

5. 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. 
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6. 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.  

7. 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. 

8. SUB-TRADES 

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

Departmental Representative's review. 

9. 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. 

10. 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.  
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.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.  

11. 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 5 days before the scheduled completion date, arrange to do an interim inspection with the 

Departmental Representative. 

12. 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. 

13. SHOP DRAWINGS 

.1 Submit to Departmental Representative for review, shop drawings, product data and 

samples specified within 2 weeks after contract award.  

.2 Submit to Departmental Representative 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 weekly 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. 

14. SAMPLES AND MOCK-UPS 

.1 Submit samples in sizes and quantities as specified. 
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.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. 

15. 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. 

16. 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. 

17. 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. 

18. 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.  

19. SITE OFFICE & TELEPHONE 

.1 Contractor to erect a temporary site office at his own expense. 
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.2 Install and maintain a telephone, if necessary. 

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

20. SANITARY FACILITIES 

.1 Provide sanitary facilities, and bear all associated costs. 

21. 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. 

22. 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.  

23. 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. 
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24. PROTECTION AND WARNING NOTICES 

.1 Provide all materials required to protect existing equipment.  

.2 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.  

.3 Protect the buildings, roads, lawns, services, etc. from damage which might occur as a 

result of this work.  

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

.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. 

25. 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. 

26. 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.  

27. 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.  
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.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.  

28. 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. 

29. 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 
o
C (50 

o
F) 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.  
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.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. 

30. 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. 

31. CUTTING AND PATCHING 

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

.2 Remove all items as shown or specified.  
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.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. 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 

CAN/CGSB-19.13-M87 AND NBC 3.1.7.  

32. 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. 

33. 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. 

34. DRAINAGE 

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

water. 

35. 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. 
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.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.  

36. 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. 

37. 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.  

38. 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. 

39. 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. 

40. PARTIAL OCCUPANCY  

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

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

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

41. 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. 

42. 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. 

43. 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 

44. 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.  

45. 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; 
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 .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. 
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.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 232
o
C (450

 o
F).   

.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. 
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.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. 
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.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 
o
C (100 

o
F) 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 
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1. CONTACT 

Marc Bedard   613-993-2274 

2. BACKGROUND AND PURPOSE 

2.1 The National Research Council’s M46 Wind Tunnel requires Noise Barrier Walls to be constructed to mitigate 

the noise produced when the Wind Tunnel is operating. Two Barrier Walls will be constructed – one at the 

wind tunnel intake and one at the wind tunnel exhaust (See Figure 1).  

 

Figure 1 - NRC Propulsion Wind Tunnel – Barrier Walls (shown in red). 

3. REFERENCE DRAWINGS 

Drawing Title Drawing Number 

Barrier Wall Locations  

Barrier Wall Concept Sketches  

Existing Underground Services 

SP-M46-PWT-03-0250 Sheet 1 

SP-M46-PWT-03-0250 Sheet 2 

SP-M46-PWT-03-0250 Sheet 3 
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4. REFERENCE DOCUMENTS 

Document Title Document Number 

Geotechnical Report, M46 08-1121-0099 

5. REFERENCE STANDARDS 

The design, supply, installation and construction of the Barrier Walls shall conform to all applicable 

industrial codes, standards and specifications, including, but not limited to, those listed below. Each 

publication shall be the latest revision and addenda consistent with the latest national and provincial 

codes approved for use on the project, including supplements. 

Whenever a conflict exists among the referenced codes, standards and specifications including this one, 

the more stringent shall apply unless specifically noted otherwise in the project documents. 

 

Document Title Governing Body Document Number 

Ontario Building Code Government of 

Ontario 

- 

Ontario Fire Code Government of 

Ontario 

- 

The laws covering Ontario Occupational Health & Safety 

(OH&S) 

Government of 

Ontario 

- 

National Building Code of Canada (NBC) including User’s 

Guide 

National Research 

Council of Canada 

(NRC) 

- 

National Fire Code of Canada (NFC) National Research 

Council of Canada 

(NRC) 

- 

Canadian Highway Bridge Design Code Canadian 

Standards 

Association (CSA) 

S6-06 

Concrete materials and methods of concrete construction CSA A23.1 

Test methods and standard practices for concrete CSA A23.2 
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Document Title Governing Body Document Number 

Design of Concrete Structures CSA A23.3 

Guidelines for use of Admixtures in Concrete CSA A266.4 

Guidelines for use of Super plasticizing Admixtures CSA A266.5 

Qualification Code for Concrete Testing Laboratories CSA A283 

Cementitious materials compendium CSA A3000 

Cementitious materials for use in concrete CSA A3001 

Cold-Drawn Steel Wire for Concrete Reinforcement CSA G30.3 

Welded Steel Wire Fabric for Concrete Reinforce CSA G30.5 

Carbon steel bars for concrete reinforcement CSA G30.18 

Falsework for Construction Purposes CSA S269.1 

Concrete Formwork CSA S269.3 

Certification of companies for fusion welding of steel CSA W47.1 

Welding of Reinforcing Bars in Reinforced Concrete 

Construction 

CSA W186 

Design of steel structures CSA S16 

Standard for Certification of Barrier Walls February 2000 CSA Z107.9 

Standard Specification for Steel Wire, Plain, for Concrete 

Reinforcement 

American Society 

for Testing and 

Materials (ASTM) 

A82/A82M 

Standard Specification for Zinc (Hot-Dipped Galvanized) 

Coating of Iron and Steel Products 

ASTM A123 

Standard Specification for Steel Welded Wire 

Reinforcement, Plain, for Concrete 

ASTM A185/A185M 
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Document Title Governing Body Document Number 

Standard Specification for Carbon Steel Bolts and Studs; 

60,000 PSI Tensile Strength 

ASTM A307 

Standard Specification for Structural Bolts, Steel, Heat 

Treated, 120/105 ksi Minimum Tensile Strength 

ASTM A325 

Standard Specification for Hex Cap Screws, Bolts and Studs, 

Steel, Heat Treated, 120/105/90 ksi Minimum Tensile 

Strength, General Use 

ASTM A449 

Standard Specification for Steel Wire, Deformed, for 

Concrete Reinforcement 

ASTM A496/A496M 

Standard Specification for Steel Welded Wire 

Reinforcement, Deformed, for Concrete 

ASTM A497/A497M 

Standard Specification for Deformed and Plain Carbon-

Steel Bars for Concrete Reinforcement 

ASTM A615/A615M 

Standard Specification for (Hot-Dipped Galvanized) Coating 

for Coils and Cut Lengths 

ASTM A653, Class G-90 

Standard Specification for Carbon and High-Strength Low-

Alloy Structural Steel Shapes, Plates, and Bars and 

Quenched-and-Tempered Alloy Structural Steel Plates for 

Bridges 

ASTM A709 

Standard Specification for Structural Steel Shapes ASTM A992 

Standard Practice for Making and Curing Concrete Test 

Specimens in the Field 

ASTM C31/C31M 

Standard Specification for Concrete Aggregates ASTM C33/C33M 

Standard Test Method for Compressive Strength of 

Cylindrical Concrete specimens 

ASTM C39/C39M 

Standard Test Method for Obtaining and Testing Drilled 

Cores and Sawed Beams of Concrete 

ASTM C42/42M 
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Document Title Governing Body Document Number 

Standard Specification for Ready-Mixed Concrete ASTM C 94/C 94M 

Standard Test Method for Slump of Hydraulic-Cement 

Concrete 

ASTM C143/C143M 

Standard Specification for Portland Cement ASTM C150/C150M 

Standard Practice for Sampling Freshly Mixed Concrete ASTM C172/C172M 

Standard Test Method for Potential Alkali Reactivity of 

Cement-Aggregate Combinations (Mortar-Bar Method) 

ASTM C227 

Standard Test Method for Air Content of Freshly Mixed 

Concrete by the Pressure Method 

ASTM C231/C231M 

Standard Specification for Air-Entraining Admixtures for 

Concrete 

ASTM C260/C260M 

Standard Test Method for Potential Alkali-Silica Reactivity 

of Aggregates (chemical Method) 

ASTM C289 

Standard Guide for Petrographic Examination of 

Aggregates for Concrete 

ASTM C295/C295M 

Standard Test Methods for Sampling and Testing Fly Ash or 

Natural Pozzolans for Use in Portland- Cement Concrete 

ASTM C311 

Standard Test Method for Sound Absorption and Sound 

Absorption Coefficients by the Reverberation Room 

Method 

ASTM C423 

Standard Specification for Chemical Admixture for 

Concrete 

ASTM C494/C494M 

Standard Specification for Coal Fly Ash and Raw or Calcined 

Natural Pozzolan for Use in Concrete 

ASTM C618 

Standard Specification for Chemical Admixtures for Use in 

Producing Flowing Concrete 

ASTM C1017/C1017 
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Document Title Governing Body Document Number 

Standard Practice for Agencies Testing Concrete and 

Concrete Aggregates for Use in Construction and Criteria 

for Testing Agency Evaluation 

ASTM C1077 

Standard Test Methods for Laboratory Compaction 

Characteristics of Soil Using Standard Effort (12400 ft-

lbf/ft3 (600kN-m/m3)) 

ASTM D698 

Standard Specification for Preformed Sponge Rubber Cork 

and Recycled PVC Expansion Joint Fillers for Concrete 

Paving and Structural Construction 

ASTM D1752 

Standard Specification for Joint Sealants, Hot Applied, Jet 

Fuel Resistant Types, for Portland Cement Concrete 

Pavements 

ASTM D7116 

Laboratory Measurements of Airborne Sound Transmission 

Loss of Building Partitions 

ASTM E90 

Standard Specification for Anchor Bolts, Steel, 36, 55,and 

105-ksi Yield Strength 

ASTM F1554 

Standard Specification for Pipe, Steel, Black and Hot-

Dipped, Zinc Coated, Welded and Seamless 

ASTM A53/A53M 

Standard Specification for Welded and Seamless Steel Pipe 

Piles 

ASTM A252 

Standard Specification for High-Strength Low-Alloy 

Structural Steel, up to50 ksi (345 MPa) Minimum Yield 

Point, with Atmospheric Corrosion Resistance 

ASTM A588 /A588M 

Standard Specification for Deformed and Plain Billet Steel 

Bars for Concrete Reinforcement 

ASTM A615 / A615M 

Standard Specification for High-Strength Low-Alloy Nickel, 

Copper, Phosphorous Steel, H-Piles and Sheet Piling with 

Atmospheric Corrosion Resistance for use in Marine 

Environments 

ASTM A690 / A690M 
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Document Title Governing Body Document Number 

Standard Specification for Structural Steel Shapes ASTM A992 / A992M 

Material Specification for Structural Steel ASTM S16-09 

Structural Welding Code – Steel American Welding 

Society (AWS) 

AWS D1.1 / D1.1M 

Structural Welding Code – Reinforcing Steel AWS AWS D1.4 / D1.4M 

Specification For Carbon Steel Electrodes For Shielded 

Metal Arc Welding 

AWS AWS A5.1 / A5.1M 

Grade X52 Specification for Line Pipe American National 

Standards Institute 

(ANSI) 

ANSI/API 5L Grade X52 

CISC Handbook of Steel Construction Canadian Institute 

of Steel 

Construction (CISC) 

- 

Canadian Foundation Engineering Manual Canadian 

Geotechnical 

Society 

 

Steel Construction Manual American Institute 

of Steel 

Construction (AISI) 

- 

North American Standard for Cold-Formed Steel Framing – 

Product Data 

AISI AISI/S201 

6. ABBREVIATIONS 

“  inches 

AASHTO American Association of State Highway and Transportation Officials 

A   amps (electrical current) 

ARO  after receipt of order 

CWB   Canadian Welding Bureau 

ga  gauge, gage 

m  meters 
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m3  cubic meters 

mm  millimeters 

MPa   megapascals 

MTR   Material Test Report 

NBCC  National Building Code of Canada 

NRC  National Research Council 

OBC  Ontario Building Code 

OSHA  Occupational Safety and Health Administration 

PPE  Personal Protection Equipment 

psi   pounds per square inch 

QA/QC   Quality Assurance / Quality Control 

should  a recommendation 

SSPC  The Society for Protective Coatings  

will  a statement of intent 

VAC  volts (alternating current)  

Yd3  cubic yards 

7. DEFINITIONS 

7.1 The term “Contract” is defined as the legal agreement associated with performing the scope of work herein. 

7.2 The term “Contractor” is defined as the entity, erector, fabricator, supplier that supplies the material or 

services including all subcontractors. The winning bidder of the tendering process associated with the scope 

of work herein. 

7.3 The term “NRC” is defined as an employee of the National Research Council that is associated with this 

project or their suitable designate.  

7.4 The term “Fillcrete”is defined as a low strength flow-able fill concrete with 28-day compressive strength of 

2.0-5.0 MPa. 

7.4.1 The term “Works” is defined as the concrete works, i.e. the specified footings, columns, piles, sockets, etc. 

8. SCHEDULE 

8.1 The Contractor will complete the associated work on or before January 7
th

, 2016. 

9. SCOPE OF WORK  

9.1 General Overview 

9.1.1 The scope of work includes the supply of all labor, materials, equipment and incidentals necessary to design 

and construct the two Barrier Walls specified herein. This work includes but is not limited to: 
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9.1.1.1 Design/Build/Install the Concrete Footings for the two (2) Barrier Walls specified herein. 

9.1.1.2 Design/Build/Install the Steel Support Structure for the two (2) Barrier Walls specified herein. 

9.1.1.3 Design/Build/Install the Acoustic Panels for the two (2) Barrier Walls specified herein. 

9.1.2 A general concept of the Barrier Walls for the Wind Tunnel Intake is shown in Figure 2 to Figure 5.  

9.1.3 A general concept of the Barrier Walls for the Wind Tunnel Exhaust is shown in Figure 6 to Figure 9.  

9.1.4 Detailed dimensions of the Barrier Wall locations and heights are given in NRC drawing # SP-M46-PWT-03-

00250.  

9.1.5 Deleted. 
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Figure 2 – M46 Wind Tunnel Intake Barrier Wall – Concept View 1. 

 

Figure 3 – M46 Wind Tunnel Intake Barrier Wall – Concept View 2. 
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Figure 4– M46 Wind Tunnel Intake Barrier Wall – Concept View 3. 

  

Figure 5– M46 Wind Tunnel Intake Barrier Wall – Concept View 4. 
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Figure 6– M46 Wind Tunnel Exhaust Barrier Wall – Concept View 1. 

  

Figure 7– M46 Wind Tunnel Exhaust Barrier Wall – Concept View 2. 
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Figure 8– M46 Wind Tunnel Exhaust Barrier Wall – Concept View 3. 

  

Figure 9– M46 Wind Tunnel Exhaust Barrier Wall – Concept View 4. 
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9.1.6 The Barrier Walls will function and perform as specified herein when subjected to typical year-round 

weather and seismic conditions that would be expected at the installation location. 

9.1.7 The Barrier Walls will have a 25 Year life without failure when operated and maintained as per the operation 

and maintenance instructions. 

9.1.8 The Contractor will prepare Barrier Wall drawings to be reviewed and approved by NRC. These drawings will 

include general arrangement details such as the size of structural members, the details of the structural 

foundations and supports, typical panel construction details, and the typical panel to panel and panel to 

structural member connections.  All drawings will accurately represent, in detail, the Barrier Walls which are 

to be supplied under the Contract. These drawings will be delivered to NRC at least two (2) weeks prior to 

the commencement of construction. 

9.1.9 The Contractor is responsible for obtaining all necessary permits when applicable. 

9.1.10 The Barrier Walls will be built from non-combustible materials. 

9.1.11 Good finish and appearance will be considered an important requirement including: 

9.1.11.1 All visible welds will be ground to be uniform in appearance, and all welding splatter will be removed. 

9.1.11.2 Galvanizing finish will be uniform and free from scratches or visible blemishes. 

9.1.12 The Contractor will inform NRC of any failure to conform to specified requirements. Nonconforming product 

will not be released from the Contractor without formal authority from NRC. 

9.1.13 The Contractor will provide all materials, tools and equipment (including rigging hardware, manlifts and 

cranes) to complete this scope of work unless otherwise stated. 

9.1.14 The Contractor will use touch-up paint where required to repair any blemishing that occurs during the 

installation and a suitable supply of touch-up paint will be provided post-installation. 

9.1.15 To avoid excessive drilling into the bedrock and due to the limited depth the bedrock, it is expected that the 

Barrier Walls will be designed with support legs. See concept sketches in SP-M46-PWT-03-0250 Sheet 2. 

9.1.16 Barrier Wall support legs shall be located on the side of the wall where the intake and exhaust flow field is 

located. See figures 2 to 9 and NRC drawing # SP-M46-PWT-03-00250 Sheet 3. 

9.1.17 If any existing fencing needs to be removed (either temporarily or permanently) to facilitate the execution of 

the work stated herein, it shall be replaced as necessary to ensure the original area is still contained and 

secure as it previously was.  
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9.2 Design/Build/Install Concrete Footings 

9.2.1 Site Grading and Preparation 

9.2.1.1 Excavation, grading and berm construction associated with the Barrier Wall installation should be 

completed within 25mm (1”) below the bottom of the Barrier Wall prior to construction of the Barrier 

Wall footings. 

9.2.1.2 Provision must be made to place approved void-forming material for frost uplift protection (trenching or 

localized lower grade). 

9.2.1.3 Once the wall has been installed, final grading shall be completed to the bottom of the wall ensuring 

there are no visible gaps between the bottom of the wall and the final grade. 

9.2.1.4 At no time shall the grade be higher on one side of the wall than the other, other than in instances 

where a retaining wall panel has been designed into the system. 

9.2.1.5 Barrier Wall footing locations shall be staked out in the locations stipulated on the approved drawings. 

9.2.1.6 Underground utilities (below grade services) shall be staked within 5 m of the Barrier Wall foundation 

locations.  A different clearance buffer may be deemed necessary upon approval of the final design. 

9.2.1.7 The Contractor shall obtain approval from NRC before commencing any excavation work. Approval 

requires that the Contractor demonstrate that all applicable underground services will not interfere with 

the installed piles and/or foundations and the installation work (digging) will not disrupt or damage any 

of the underground services. 

9.2.1.8 The Contractor shall ensure that ground conditions at the pile driving site are adequate to support their 

equipment. 

9.2.1.9 The Contractor shall ensure that proper clearance is available from above ground and overhead 

obstructions to install piling at the required locations and to operate his equipment safely in respect to 

their own and other personnel and equipment in the area. 

9.2.2 Footings 

9.2.2.1 Foundations to be completed as per site specific design approved by a Licensed Professional Engineer in 

the Province of Ontario with reference to site specific conditions given herein. All inspections must be 

done by the Professional Engineer or a suitable designate to be approved by NRC. 

9.2.2.2 Materials excavated from the caisson holes shall be disposed of at the Contractor's expense. 
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9.2.2.3 The concrete in the foundations should be cured for a minimum of 3 days before any construction loads 

are applied to it via the steel posts or otherwise. 

9.2.2.4 The tops of all footings are to be shaped and levelled to provide full contact level seating of the bottom 

panels and the remaining surface shall be domed to allow the shedding of water. 

9.2.2.5 Concrete in caissons shall be cast directly against undisturbed soil unless otherwise directed by design 

engineer. 

9.2.2.6 Footings in bedrock shall be backfilled entirely with concrete. The excavation above the top of rock shall 

be formed to the required dimensions. 

9.2.3 Concrete Standards 

9.2.3.1 Submittals 

9.2.3.1.1 The Contractor shall submit to NRC for review and approval three sets of shop drawings, showing all 

material types and grades as well as all dimensions necessary for the fabrication and placing of the 

structural steel and accessories, at least 14 days prior to the start of fabrication. 

9.2.3.1.2 At least 14 days prior to concrete mixing and placing, the Contractor shall submit to NRC for review 

and approval the following data: 

- Aggregate source information and certified copies of satisfactory test results in accordance with 

local applicable authority (CSA or certified testing laboratory) 

- Product data of cementitious materials and chemical admixtures. 

- Certified test results of compatibility between the chemical admixtures and cementitious 

materials. 

- Proposed concrete mix design and certified test results of trial or previously used mix designs, 

including but not to be limited to, slump, wet density, air content and strengths at 7, and 28 

days. 

- Proposed concrete mixing, delivery, placing, finishing and curing methods and equipment 

information. 

- Proposed concrete curing and protection procedures for cold and hot weather concreting. 

- The manufacturer’s product data and installation procedures for joint sealant, epoxy bonding 

agent, form parting agent (form oil), curing compound, and other products to be used in 

concrete construction. 

- Proposed curing method of mass pours concrete, during hydration/ heat generation, shall 

maintain “temperature differential’ as per applicable codes and standards ( e.g. CSA A23.1, ACI 

207.1R) 
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9.2.3.1.3 The Contractor shall submit to NRC for approval all proposed repair materials and procedures at 

least 24 hours prior to the commencement of any repair work to the concrete. 

9.2.3.1.4 The aggregate source and ingredients of concrete shall not be changed during the course of the job 

without the prior written approval of NRC. 

9.2.3.1.5 The Contractor shall submit to NRC for approval a QA/QC Program covering all concrete 

construction activities. 

9.2.4 Materials 

9.2.4.1 Cement 

- Cement shall conform to the requirements of CSA A3000 (ASTM C150/C150M). 

- Unless otherwise indicated on the design drawings, cement for above grade structures shall be 

general use hydraulic cement Type GU, Portland cement Type 10 (Type I). 

- High sulphate resistant hydraulic cement Type HS, Portland cement Type 50 (Type V) shall be 

used for all concrete in contact with ground, including concrete piles, foundations, slabs on 

grade, and grade beams, unless geotechnical investigation of the site has indicated that other 

type(s) of cementitious materials may be used. 

- High sulphate resistant hydraulic cement Type HS, Portland cement Type 50 (Type V) shall also 

be used for all concrete in direct contact with sulphur, or subject to attack from adjacent 

sources of sulphur. 

- Cements other than Type GU, Type 10 (Type I) and Type HS, Type 50 (Type V), including blended 

hydraulic cements, fly ash and other pozzolans (supplementary cementing materials) shall be 

approved by NRC before use. 

9.2.4.2 Aggregate 

- All aggregate shall conform to the requirements of CSA A23.1 (ASTM C33/C33M). Aggregate 

shall consist of clean, hard, strong, durable particles, free of coatings, chemicals and other 

deleterious materials that could adversely affect the bond with the cement paste, strength or 

durability of the concrete. 

- Fine aggregate shall consist of clean, washed, natural or crushed sand. 

- Coarse aggregate shall consist of washed gravel or washed crushed rock. 

- The maximum aggregate size shall meet the requirements of CSA A23.1 (ASTM C33/C33M). In 

general, the maximum aggregate size shall not exceed ¾ inches (20 mm) in diameter unless 

otherwise specified in the project documents or approved by NRC. 

- Aggregates shall not react with alkali hydroxides in the concrete, causing excessive expansion 

and/or cracking of the concrete. Evaluation of the potential for alkali-aggregate reactivity shall 

be made before using as per applicable codes and standards (e.g. CSA A23.1 and ASTM C227). 
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- Concrete aggregate shall not be delivered to the mixing plant until the aggregate source has 

been approved by NRC. 

9.2.4.3 Water 

- Water for mixing concrete shall be clean and free of oil, acid, alkali, organic matter, sulphates, 

chlorides, and other substances that may adversely affect concrete strength or durability.  

- The maximum water to cementing materials ratio shall conform to A23.1 but in no case shall 

exceed 0.50. 

9.2.4.4 Admixtures 

- All admixtures for use in concrete shall be approved by NRC prior to use. 

- The selection of admixtures for use in concrete shall be based on an appropriate evaluation of 

its effects, which show it to be suitable for use in the particular concrete mix. 

- Unless otherwise specified, admixture use shall be limited to the following: 

• Water reduction 

• Set control 

• Air entrainment, and 

• Appropriate combinations of the above 

- Water reducing and set control admixtures shall conform to CSA A266.4 and A266.5 (ASTM 

C494/C494M) 

- Concrete subject to cyclic freezing and thawing shall contain an air entraining admixture 

conforming to CSA A266.4 (ASTM C260/C260M). 

- Where two or more chemical admixtures are used in the same batch, they shall be compatible 

products from the same manufacturer. 

9.2.4.5 Fly Ash 

- Fly Ash shall conform to CSA A3001 (ASTM C5618). CSA A3001 Class F Class CI (ASTM C618 Class 

F and Class C) fly ash may be substituted for Portland cement. Fly ash may be used to reduce 

costs, to reduce the temperature rise due to hydration heat in fresh concrete, to improve 

workability and durability. The recommended replacement shall not exceeded 20 percent of the 

total weight of the cementitious material. ACI 232.2R provides a discussion of the properties of 

fly ash and its proper use in the production of Portland cement concrete. 

9.2.4.6 Reinforcement 

- Reinforcement shall be billet steel deformed bars in accordance with CSA G30.18, grade 400 

(ASTM A615, grade 60). All reinforcement shall be new material, free from loose rust and mill 

scale, oil, grease and all other coatings that might impair the bond between steel and concrete. 

- Welded wire fabric or cold-drawn wire for concrete reinforcement shall conform to the 
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requirements of CSA G30.3 and G30.5 (ASTM A185). 

9.2.4.7 Formwork 

- Forms for above grade concrete shall be made of plywood, metal, or “Sonotube” type 

preformed cylinders, selected to provide the required finish specified on the project drawings. 

- Earth cuts made in rock or firm soil that will not spall or slough may be used as forms for 

concrete that will not be exposed to view or weather after construction. 

9.2.4.8 Anchor Bolts 

- Anchor bolts shall be new materials, free from loose rust, mill scale, oil, grease and all other 

coatings that may impair bonding between the anchor bolt and concrete. 

- Anchor bolts shall be fabricated from Grade 36 solid bar conforming to ASTM F1554 or ASTM 

A307, grade “A” unless noted otherwise and approved by NRC. High strength anchor bolts ( 

ASTM F1554 Grade 105) may be used once approved by NRC as per applicable codes and 

standards (e.g. CSA S16). 

- All anchor bolts shall have either a head or nut for anchoring. When nuts are used, they shall be 

tack welded to the bolt. 

- Anchor bolts shall be left unpainted to ensure a good bond with the concrete. 

- Use of high strength anchor bolts shall require approval of the Owner. High strength anchor 

bolts shall not be used unless the concrete strength exceeds 4300 psi (30 MPa). Additional 

lateral reinforcement in the anchor bolt area shall be provided for high strength anchor bolts. 

High strength anchor bolts (ASTM F1554 grade 105) may be used once approved by NRC as per 

applicable codes and standards e.g. CSA S16. 

- If required by design, anchor bolt location tolerance shall be +/- 1.5 mm (1/16”) from the centre 

of the specified location.  

- Anchor bolts shall be located and held in place using a steel template for a minimum of 24 hours 

after concrete has been placed. 

- Anchor bolt groups shall be within 6 mm (1/4”) of specified locations in all directions. 

- Maximum accumulation of 6 mm (1/4”) per 30 m (100 ft) along the line of multiple anchor 

groups but not to exceed a total of 25 mm (1”). 

- Ensure anchor bolt sleeves are completely filled with grout after equipment installation, unless 

noted otherwise on Engineering Drawings. 

9.2.4.9 Compressible Fill Material (Void Form) 

- Compressible fill materials used to accommodate frost expansion or swelling of soils underneath 

foundations shall be of adequate strength and thickness to support the loading during concrete 

placement and to accommodate the anticipated amount of soil swelling after construction. The 

material property shall be such that the original thickness is regained once the soil swelling/frost 

pressure is released. 
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9.2.5 Concrete Properties 

9.2.5.1 Proportioning of Concrete  

9.2.5.1.1 Concrete mix proportions shall be selected: 

- To provide workable concrete consistent with the placement and finishing requirements of the 

work. 

- To provide durable concrete that will satisfactorily withstand the destructive environments to 

which it may be exposed. 

- To provide the specified strength with sufficient margin to comply with the project 

requirements. 

- To produce the most economical concrete consistent with the project specifications and in 

accordance with the CSA A23.1. 

9.2.5.1.2 The proportions of water, cement, and aggregates, as approved by NRC, shall be carefully 

maintained. Deviations from the approved proportions shall not be made without the approval of 

NRC. 

9.2.5.2 Strength 

9.2.5.2.1 The specified compressive strength (f’c) shall not be less than 4300 psi (30 MPa) at 28 days, unless 

otherwise approved by NRC. The concrete strength requirements may be different based on the 

requirements of exposure classes. Selections of exposure classes requiring concrete strength 

different than 4300 psi (30 MPa) shall be approved by NRC. 

9.2.5.2.2 Fillcrete concrete may be used in lieu of backfill material or as per project requirements. 

9.2.5.2.3 Higher strength concrete may be used for special design applications and shall only be used with 

written approval of NRC. 

9.2.5.3 Workability and Slump 

9.2.5.3.1 Concrete shall have sufficient workability to allow it to be placed and consolidated in the forms 

without excessive vibration. 

9.2.5.3.2 Concrete slump shall be 3” ± 1” (75 mm ± 25 mm) for all concrete, unless otherwise noted on the 

design drawings or approved by NRC. 

9.2.5.3.3 Concrete that has been rejected for failing to meet the slump requirements shall not be salvaged for 

use in the work. Increased mixing time, addition of water or dry materials, or similar modifications to 

a rejected batch for the purpose of conforming to the slump limits shall not be permitted. 
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9.2.5.4 Air Entrainment 

9.2.5.4.1 The amount of entrained air shall be 5% - 8% for concrete exposed to freezing and thawing cycles, 

and air content is not required for concrete not exposed to freezing and thawing cycles. 

9.2.5.5 Reinforcement 

9.2.5.5.1 General 

9.2.5.5.1.1 General reinforcement construction details and workmanship, including bar bends, lap splices and 

installation shall be in accordance with CSA A23.1 (ACI SP-66). 

9.2.5.5.1.2 The minimum concrete cover over reinforcement shall meet the requirements of CSA A23.3 (ACI 

318), unless otherwise noted on the project drawings. 

9.2.5.5.1.3 Reinforcement shall be free from oil or grease, loose rust and mill scale, or other loose coatings that 

may adversely affect its bonding capacity. 

9.2.5.5.1.4 Reinforcement shall be accurately placed in accordance with the drawings, and shall be adequately 

secured and held in position with non-metallic chairs and spacers. 

9.2.5.5.1.5 Splices in reinforcement shall be made and located only as called for on the drawings, unless 

otherwise approved by NRC. 

9.2.5.5.1.6 Unless specifically noted in the project documents, welding, heating or flame cutting of 

reinforcement shall not be permitted without the approval of NRC. 

9.2.5.5.1.7 Field bending of reinforcement shall not be permitted without the approval of NRC. 

9.2.5.5.1.8 Where conduit, piping inserts, sleeves or other embedded inserts interfere with placing of the 

reinforcement, proper adjustment shall be made as directed by NRC before concrete is poured. 

Reinforcement shall not be cut to clear obstructions without prior approval of NRC. 

9.2.5.5.2 Welding Of Reinforcement 

9.2.5.5.2.1 Firms undertaking welding of reinforcement or steel hardware as called for on the project 

documents shall be currently certified by the Canadian Welding Bureau and shall meet the 

requirements of CSA W47.1 and CSA W186 (AWS D1.1 and AWS D1.4). 

9.2.5.5.2.2 The Contractor shall use proper type of reinforcement steel and/or suitable CSA (AWS) approved 

welding procedures for the welding of reinforcement to reinforcement or reinforcement to steel 

hardware, to ensure that the design weld size and strength are achieved. 
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9.2.5.5.2.3 Tack welding of reinforcement of cage assembly or securing of reinforcement shall be permitted 

only when specified in the project documents or when NRC has given written approval. In no case 

shall stirrups be welded to tensile reinforcement. 

9.2.5.6 Production, Delivery, Placing & Consolidation of Concrete 

9.2.5.6.1 Production and Delivery of Concrete 

9.2.5.6.1.1 The equipment and procedures for production and delivery of concrete shall conform to the 

requirements of CSA A23.1 (ACI 304R). 

9.2.5.6.2 Placement of Concrete 

9.2.5.6.2.1 Placement of concrete shall conform to CSA A23.1 (ACI 305 and ACI 306). 

9.2.5.6.2.2 All concrete placed shall not exceed the maximum 2 hour time limit from the time of initial mixing to 

the time of complete discharge and placing in accordance with CSA A23.1. 

9.2.5.6.2.3 The Contractor shall provide a minimum 24 hour notice prior to the start of concrete placement to 

allow NRC time to inspect the formwork and reinforcement. Concrete shall not be placed until NRC 

has approved inspection of foundations, forms, reinforcing steel, embedded parts, methods of 

curing and protecting the concrete. 

9.2.5.6.2.4 All debris, mud, water, snow and ice shall be removed from inside the forms prior to placing 

concrete. 

9.2.5.6.2.5 Concrete shall be deposited as close as practical to its final position. Convey concrete from the mixer 

to the place of deposit using methods that will ensure the required quality of concrete. Equipment 

for conveying concrete shall be of such size and design as required to ensure a continuous flow of 

concrete at the delivery point without segregation. 

9.2.5.6.2.6 Concrete shall be placed in such a manner as to prevent segregation, and shall not be dropped freely 

more than 5 feet (1.5 m) unless authorized by NRC in writing. 

9.2.5.6.2.7 Placement of concrete shall be conducted so that the concrete is plastic at all times, and flows 

readily into the forms and the spaces between reinforcement. Once placement of concrete has 

started, every effort shall be made to carry it on as a continuous, uninterrupted operation until the 

scheduled pour is completed. 

9.2.5.6.2.8 Concrete shall not be placed during rain or snow unless properly protected. Protection shall be 

maintained until the concrete has hardened sufficiently so that it will not be damaged. 
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9.2.5.6.2.9 Concrete shall not be placed into standing or running water on subgrade or in foundation 

excavations unless specifically called for on the drawings, or approved by NRC. Concrete placed into 

water shall be specifically designed and proportioned for underwater use, and shall be placed with 

equipment and procedures specially designed for underwater concreting (tremie). 

9.2.5.6.3 Consolidation of Concrete 

9.2.5.6.3.1 Concrete shall be compacted and consolidated thoroughly and uniformly during placement, using 

hand-tamping tools, vibrators or finishing machines to obtain a dense, homogenous structure free 

of cold joints, fill planes, voids and honeycombs. Formed surfaces shall be smooth and free of large 

air and water pockets. The concrete shall be well bonded to all reinforcing steel, hardware anchors, 

waterstops and other embedded items. 

9.2.5.6.3.2 Internal vibrators shall be used wherever practical to consolidate the concrete. Use of external 

vibration shall not be permitted without the prior approval of NRC. 

9.2.5.6.3.3 Vibration shall be applied systematically and at such spacing that the zones of influence overlap, and 

the depth of penetration enters into the upper area of the previously placed concrete lift by 

approximately 6 inches (150 mm). 

9.2.5.6.3.4 Vibrators shall be inserted into the concrete in as nearly a vertical plane as possible, and shall be 

slowly withdrawn vertically to facilitate the removal of trapped air bubbles. 

9.2.5.6.3.5 Vibration shall be applied at any one position until the concrete is consolidated, but not such that 

segregation of the concrete occurs. 

9.2.5.6.3.6 Vibration shall only be used for consolidation of the concrete. It shall not be used to move concrete. 

9.2.5.7 Curing & Protection of Concrete 

9.2.5.7.1 Concrete shall be cured and protected in accordance with CSA A23.1 (ACI 305R and ACI 306R). 

9.2.5.7.2 Curing compounds shall not be used on any surface against which additional concrete or materials 

are to be bonded. 

9.2.5.7.3 Unless otherwise specified in the project documents, curing shall be maintained for a minimum of 5 

days (or 70% of 28-day strength) for all concrete members. 

9.2.5.7.4 The maximum temperature differential between concrete surface and ambient temperature shall 

conform to CSA A23.1 and/or ACI 305R and ACI 306R. 

9.2.5.8 Testing and Inspection 
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9.2.5.8.1 Unless otherwise specified in the project documents, the Contractor shall retain an Independent 

Testing Agency approved by NRC to conduct testing of concrete. The Independent Testing Agency 

shall be currently certified per CSA or AMRL (AASHTO Material Reference Laboratory)). 

9.2.5.8.2 All concrete testing and inspection shall be in accordance with CSA A23.1 and CSA A23.2 (ASTM 

C1077 and ACI 311.4R) 

9.2.5.8.3 At NRC’s request, the Contractor shall test the approved ready-mixed concrete supplier’s proposed 

materials for compliance with the project specifications. 

9.2.5.8.4 At NRC’s request, the Contractor shall review and check test the approved ready-mixed concrete 

supplier’s proposed mix design. 

9.2.5.8.5 When the total quantity for a given class of concrete is less than 25 yd3(20 m3), the strength tests 

may be waived by NRC if satisfied that adequate evidence of satisfactory strength is provided. 

9.2.5.8.6 A minimum of three (3) standard concrete test cylinders shall be taken for each test. Cylinders shall 

be taken, cured, stored and tested in accordance with CSA A23.1 and CSA A23.2 (ASTM C172/C172M 

and C39/C39M). One cylinder shall be tested at 7 days, and 2 at 28 days. 

9.2.5.8.7 The compressive strength shall be taken as the average of the two cylinders tested at 28 days. 

Failure to meet the specified concrete strengths may require additional measures to increase 

concrete strength, additional curing measures, and/or further testing as specified by NRC, and may 

be grounds for rejection of the building or structure. 

9.2.5.8.8 When field-cured test specimens are required for determining early stripping of forms or any other 

purposes, additional test cylinders shall be made in accordance with CSA test method A23.2 (ASTM 

C31). 

9.2.5.8.9 A slump test shall be made every time a set of compressive strength samples are taken, in 

accordance with CSA A23.2 (ASTM C143). 

9.2.5.8.10 Failure to meet the specified slump requirements may require additional measures be taken, as 

specified by NRC, before the concrete is used in the Works, and may be grounds for rejection of the 

affected concrete load or batch. 

9.2.5.8.11 Air tests shall be made on every load or batch of concrete in accordance with CSA A23.2 (ASTM 

C231) until the results of 3 consecutive tests have all met the specified air content requirements. 
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9.2.5.8.12 After a satisfactory control of air content as specified in project specifications is achieved, the 

frequency of air content tests may be reduced to one test every time a set of compressive strength 

samples are taken. 

9.2.5.8.13 Failure to meet the specified air content requirements may require additional measures to be taken, 

as specified by NRC, before the concrete is used in the Works, and may be grounds for rejection of 

the affected concrete load or batch. 

9.2.5.8.14 Whenever an air test falls outside the specified limits, the testing frequency shall revert to one test 

per load or batch until satisfactory control is established. 

9.2.5.9 Quality Control / Quality Assurance 

9.2.5.9.1 Quality Control of all Concrete Construction activities is the direct responsibility of the Contractor. 

9.2.5.9.2 Contractor shall submit to NRC for approval a Quality Control Program covering all concrete 

construction activities. 

9.2.5.9.3 Contractor's Quality Control Program shall be monitored by NRC. 

9.2.5.9.4 Testing Agency shall perform all testing of concrete at site, as part of the Quality Assurance 

activities, with the exception of concrete sample breaks which are performed in an accredited 

laboratory.  

9.2.5.10 Environmental Laws 

9.2.5.10.1 Environmental laws in individual jurisdictions may impose requirements in addition to these 

standards and specifications mentioned in this standard. Ensure these environmental laws are 

followed. 

9.2.5.10.2 The Contractor shall be responsible for the removal and disposal of all garbage, debris, leftover and 

waste materials at locations approved by NRC.  

9.3 Design/Build/Install Steel Support Structure 

9.3.1 General 

9.3.1.1 All individual components shall be designed to be capable of being assembled on-site to conform to the 

finished structure as indicated by the shop drawings and specifications. 

9.3.1.2 The Barrier Wall structure (excluding footings) shall be designed to be unassembled if required and noise 

wall panels shall be designed to facilitate ease of onsite replacement. 
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9.3.2 Steel Posts 

9.3.2.1 Steel posts shall be hot rolled wide flange structural sections in accordance with shapes, sizes, details and 

method of connection as shown on shop drawings. 

9.3.2.2 All structural steel work shall conform to CSA Standard S 16 and steel shall be of grade G40.21-M 350W. 

9.3.2.3 All structural steel work shall be hot dipped galvanized after fabrication in accordance with CSA Standard 

G164-M or ASTM A123.  

9.3.2.4 All welds shall conform to CSA W59.1 and CSA W47.1 

9.3.2.5 Posts to be installed plumb to within +/- 10mm (3/8”) over the height of the post.  

9.3.2.6 Posts to be located to the lines and grades as specified on the drawings. 

9.3.2.7 In the case of embedded posts, a concrete plug of at least 250 mm shall be poured into the bottom of the 

augured hole, at least 4 hours prior to inserting the steel post. 

9.3.2.8 Galvanized post surfaces which are abraded shall be cleaned and painted with a zinc-rich paint approved 

by NRC. 

9.3.3 Post Footings 

9.3.3.1 The site specific type, depth, size and shape of the footings shall be determined in accordance with 

applicable local bridge codes (CAN/CSA-S6-06) based on the determined soil parameters along with the 

alignment of the Barrier Wall.  

9.3.3.2 Concrete in post footings shall be 30MPa. 

9.3.3.3 Depth and diameter of footing shafts shall be calculated by various acceptable methods to ensure that 

the serviceability limit-state requirement is met. 

9.3.4 Anchor Bolts 
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9.3.4.1 Anchor bolts shall meet requirements specified on manufacturer’s shop drawings. 

9.3.4.2 Anchor bolt installation shall be in compliance with Section 9.2.4.8 of this standard 

9.3.5 Structural Steel Standard 

9.3.5.1 Submittals 

9.3.5.1.1 The Contractor shall submit, as a minimum but not limited to, the following items to NRC for 

approval before commencing the work: 

- Welder’s certificate of conformance with CSA W47.1 (AWS D1.1) 

- Detailed design of posts, struts and other structural members and details, including splices, 

gusset plates, bolted connections, and all pertinent fabrication and erection details. 

- Mill Test Certificates for steel sections and plates. 

- Request for approval of field splices. 

9.3.5.2 The following items shall also be submitted to NRC by the Contractor: 

- A complete drawing showing the constructed structures and elevations, and marked “As Built”, 

at the end of the installation work. 

- Record of field welding of pile splices and welding inspection report, which shall be prepared by, 

or under the direct supervision of a Canadian Welding Bureau (CWB) certified welding inspector. 

9.3.5.3 Materials 

9.3.5.3.1 Use only materials that are new and free from defects that may impair the strength or durability and 

with valid Mill Certificates, heat numbers and MTR. 

9.3.5.3.2 Steel sections shall conform to CSA G40.21, Grade 350W or 300W. 

9.3.5.3.3 The welding electrodes shall conform to CSA W48, E49XX  

9.3.5.3.4 In general an additional thickness of 1/16 inch (1.5 mm) shall be provided above the minimum 

design required thickness as corrosion allowance for loaded steel sections, unless galvanized steel or 

other approved corrosion protection measures are used. For very corrosive environments, corrosion 

allowance shall be as per the recommendation of corrosion study reports. 

9.3.5.4 Survey Work 



 

Statement of Work for Noise Barrier Walls for M46 Wind Tunnel      

 

 

Page 32 of 40 

 

9.3.5.4.1 Contractor shall be responsible for establishing the lines, levels and locations of structural elements 

and connections with respect to the design drawings and the existing base lines and benchmarks (to 

be given by NRC to the Contractor upon award of the contract).  

9.3.5.4.2 The structures shall be finished to the alignment and elevations within the tolerances specified in 

the project documents. 

9.3.5.4.3 Contractor shall be responsible for the protection of survey monuments (if any) and shall repair any 

damage caused, during the course of the work, to such monuments. 

9.3.5.5 Fabrication 

9.3.5.5.1 Size, nominal diameter and wall thickness shall be as indicated on drawings. Whenever possible, 

fabricate full-length sections to eliminate splicing during installation. 

9.3.5.5.2 Shop splicing shall be performed using complete joint preparation groove welds as per requirements 

of CSA W59 (AWS D1.1). 

9.3.5.5.3 Welding shall conform to CSA W59 (AWS D1.1). Welders must be qualified under the provisions of 

CSA W47.1 (AWS D1.1). 

9.3.5.5.4 Permissible variations in dimensions, mass, material thickness, and out-of-roundness shall conform 

to the appropriate specifications listed in this standard. 

9.3.5.5.5 CSA W48 (AWS A5.1) series welding electrodes shall be used for welding splices and connections. 

9.3.5.6 Steel Coatings 

9.3.5.6.1 All steel components to be coated as outlined in 9.3.2. 

9.3.5.7 Installation 

9.3.5.7.1 Field Extension 

9.3.5.7.1.1 Field extensions, if required, may be added during installation, subject to the following 

requirements: 

- All field extension of steel members to be approved in writing by NRC prior to start of extension 

work. 

- Surfaces to be spliced shall be cut and ground square to ensure full bearing of spliced parts, 

before welding preparation. 

- Welding shall be done in such a way as to prevent and minimize distortion. It is recommended 
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that tack welds to opposite points be made first and the main welding done to opposite sections 

afterward. 

- Complete full penetration welds shall be used. 

- All fields welding shall meet the requirements of CSA W59 and CSA W47.1 (AWS D1.1). 

- All fields welding shall be inspected by a CWB (AWS) certified welding inspector. 

- Contractor is to take all possible safety measures before ‘site welding’ to be approved by NRC. 

Protection against possible presence of Methane gas & fire caused by welding spark shall be 

taken to avoid personal injury to worker/s and damage to property and equipment. 

9.3.5.7.2 Quality Control 

9.3.5.7.2.1 Quality Control of all Steel Construction activities is the direct responsibility of the Contractor. 

9.3.5.7.2.2 Contractor shall submit to Owner for approval a Quality Control Program covering all steel 

construction activities. 

9.3.5.7.2.3 Contractor's Quality Control Program shall be monitored by NRC. 

9.4 Design/Build/Install Acoustic Panels 

9.4.1 Acoustic Properties 

9.4.1.1 The Barrier Wall Acoustic panels shall be designed/built by an experienced acoustic panel supplier.  

9.4.1.2 The Barrier Wall Acoustic Panels shall be double-walled and absorptive on one side with a perforated 

pattern. 

9.4.1.3 The Barrier Wall Acoustic Panels shall be filled with acoustic mineral wool. 

9.4.1.4 The Barrier Wall Acoustic Panels shall be designed to facilitate ease of onsite replacement. 

9.4.1.5 The Acoustic Panels to be supplied and installed in the Barrier Wall shall be certified to a Sound 

Transmission Class rating greater than or equal to 37. A lab report from an ASTM E90 lab test shall 

demonstrate this.  

9.4.1.6 The Acoustic Panels to be supplied and installed in the Barrier Wall shall be certified to meet the 

minimum absorption coefficient values (vs. frequency) of Table 1.  A lab report from an ASTM C423 lab 

test shall demonstrate this.  
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Frequency (Hz) 125 250 500 1k 2k 4k

Absorption Coefficient 0.85 0.89 1.13 1.1 1.03 0.76  
Table 1. Minimum Required Absorption Coefficients for Panel. 

9.4.1.7 Deleted. 

9.4.2 Construction 

9.4.2.1 Panels shall be fabricated from cold-formed sheet steel.  

9.4.2.2 Panel face trays shall be made of a minimum 22 gauge perforated cold-formed steel with 3/16” 

diameter perforations in a 3/8” staggered pattern (or a similar pattern with minimum 23% open area). 

9.4.2.3 Panel back trays shall be made of a minimum 18 gauge non-perforated cold-formed steel. 

9.4.2.4 Panel face and back trays shall slide together, mesh fully, and be free from foreign material with no 

visible gaps. Sheet metal screws shall not be permitted to connect the double wall panel (face and back 

trays). 

9.4.2.5 Panels shall be fully assembled and ready for installation prior to shipping.  

9.4.2.6 Individual panels shall have a minimum thickness of 3-3/4”. 

9.4.2.7 Notwithstanding the material type and minimum nominal dimensions given in 9.4.2, the panels shall be 

designed, constructed, and reinforced in conjunction with the steel support structure (Section 9.3) to 

withstand the prevailing wind pressures as per NBCC, with appropriate factors of safety in accordance 

with CISC Handbook of Steel Construction. 

9.4.2.8 The contractor shall demonstrate that the panels have a flame spread index of rating of 15 or less and a 

smoke development index rating of 0 in accordance to ASTM E-84. 

9.4.2.9  Acoustical mineral rock wool in panels shall have the following properties: 

- Must be a non-combustible, chemically inert material which does not rot or sustain vermin. 

- Must be non-hygroscopic and absorb less than 1% water. 

- Must provide the acoustical properties required herein when combined with panels. 

9.4.2.10 If applicable, panels are to be installed with the tongue portion facing upwards and assembled tight to 

the lower panel 
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9.4.2.11 If applicable, the tongue and groove joints shall mesh fully and be free from foreign material and there 

should be no visible gaps 

9.4.2.12 Once the entire elevation is completed, a panel retention device shall be installed according to 

manufacturer’s recommendations. 

9.4.2.13 A typical acceptable mineral wool panel is shown in Figure 10. 

 

Figure 10. Typical mineral-wool-filled acoustic panel 

9.4.3 Finishing 

9.4.3.1 The perforated side of all noise panels shall be galvanized as per section 9.4.3.2 and the non-perforated 

side of the noise panels shall be power coated as per section 9.4.3.3.  

9.4.3.2 For the galvanized finishing scheme, panels shall be galvanized in accordance with ASTM A653, Class G-

90. 

9.4.3.3 For the powder coating finishing scheme, panels shall be powder coated white as follows:  

- Adhesion per ASTM D 3359: no failure with 1/16” squares 

- Flexibility per ASTM D 522: pass a 1/8” Mandrel Bend. 

- Hardness per ASTM D 3363: 2H 

- Reverse Impact per ASTM D2794: 140 Dir./140 Rev 

- Specular Gloss per ASTM D 523: 80+ at 60 degrees 

9.5 Key Interfaces and Constraints 
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9.5.1 Detailed dimensions of the Barrier Wall locations and heights are given in NRC drawing # SP-M46-PWT-03-

00250.  

9.5.2 The Barrier Walls will interface only with the existing ground around the tunnel. The profile of the Barrier 

Wall shall be installed to match the ground profile up to the maximum grade specified on the shop drawings. 

The Contractor is responsible to adapt the design/build of the walls to the existing ground as necessary to 

meet the requirements specified herein. A geotechnical report for the general area around the M46 Wind 

Tunnel is located in Reference Document # 08-1121-0099.  

9.5.3 To accommodate ground profiles greater than the maximum grade, the Barrier Wall shall be stepped in 

accordance with manufacturer's recommendations. 

9.5.4 The Barrier Walls shall be designed and built to not impede or disrupt any natural water drainage in the 

area.  

9.5.5 The Barrier Walls shall be designed and built to not impede or disrupt any landscape maintenance in the 

area.   

9.5.6 The Barrier Walls shall be designed and built to not significantly interfere with the existing tree growth in the 

area. It is expected that tree trimming will be required but not tree removal. The contractor shall be 

responsible for all tree trimming where necessary.    

9.5.7 The Barrier Walls shall be designed and built to not interfere with any existing underground services. A 

reference drawing of all existing underground services in the location of the wall is given in Reference 

Drawing # SP-M46-PWT-03-00250, sheet 3.   

9.5.8 A mandatory site visit, during the bidding stage, is required so that the Bidder can become familiar with and 

verify the existing interfaces. After the Contract is awarded, the Contractor will be responsible to measure 

and inspect the existing ground and accurately locate the underground services as required to facilitate the 

requirements specified herein. 

9.5.9 The contractor shall be responsible to repair any ruts, or holes left in the grounds by vehicles, heavy 

machinery or other equipment. 

9.6 Commissioning and Acceptance Testing 

9.6.1 The Contractor will provide qualified support to supervise the complete build of the Barrier Walls. A trained 

engineer or equivalent mechanic will be on site to provide, as a minimum: 

- Supervision of the final adjustments 

- Final check-out of the panels and all hardware and accessories. 
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- Inspection of all panel-to-panel and panel-to-structural members. 

- Inspection of the final erection and fit of all assemblies and components 

9.6.2 Acceptance of Site Verification of Conditions: General Contractor shall inspect, accept and certify in writing 

to the Barrier Wall subcontractor that site conditions meet specifications for the following items prior to 

installation of the Barrier Wall. 

- Verify sub-grade preparation and elevations conform to the specified requirement. 

- Verify location, alignment, and elevations of Barrier Wall foundations. 

- Verify location, alignment and elevations of any services within work area. 

- The contractor shall verify that all Barrier Walls may be installed in accordance with all pertinent codes 

and regulations regarding such items as underground obstructions, right of way limitations, utilities, etc. 

- In the event of a discrepancy, the Contractor shall notify NRC. The Contractor shall not proceed with the 

Barrier Wall installation in areas of discrepancies until said discrepancies have been resolved. All costs 

associated with unresolved discrepancies shall be the responsibility of NRC. 

9.6.3 Do not proceed with installation of the Barrier Wall until sub-grade soil conditions are corrected by General 

Contractor or designated subcontractor. 

9.6.4 Field Quality Control 

- Centerline of the Barrier Wall shall not be more than 10mm (3/8”) from indicated plan location. 

- Posts should be installed plumb within 10mm (3/8”) of required location. 

- Panels to be stacked on top of each other with a vertical tolerance of +/- 4 mm (5/32”). 

9.7 Shipping 

9.7.1 Where necessary, the Contractor will deliver the Barrier Wall components undamaged with protective 

wrapping and packaging.   

9.7.2 Where necessary, NRC will store all components and accessories in a clean and dry location prior to the 

build. 

9.7.3 The Contractor shall comply with all manufacturer’s ordering instructions and lead-time requirements to 

avoid construction delays. 
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9.7.4 The Contractor shall deliver materials in manufacturer’s original, unopened, undamaged containers 

packaging with identification labels intact. 

9.7.5 Coordinate deliveries and overall construction work to minimize interference with normal use of buildings 

adjacent to the project. 

9.7.6 Unload units at job site in such a manner that no damage occurs to materials. 

9.8 Documentation 

9.8.1 The Contractor shall submit to the Contract Administrator two (2) copies of all shop drawings for the Barrier 

Walls at least one (1) week prior to the commencement of construction.  The shop drawings shall show full 

details of the Barrier-Wall-related items, erection procedures and if applicable, connections to structures.  

All shop drawings shall bear the seal and signature of a Professional Engineer licensed to practice in the 

province of Ontario. Shop drawings to include: 

- Barrier Wall Elevation  

- Typical Assembly Elevation 

- Typical Base Plate Details 

- Typical Details 

- Foundation Details 

- Tables and Notes 

9.8.2 The Contractor will issue 3 copies of the operational/maintenance literature for the Barrier Walls. The 

literature will include, as a minimum - general operation requirements, a pre-operational inspection 

checklist, a post-operational inspection checklist, a critical spare parts list and a preventative maintenance 

schedule. This will be due 1 week after the Barrier Walls are built. 

9.9 Quality Control 

9.9.1 Barrier Wall Design/Build Qualifications: 

- Design of the Barrier Walls shall be performed by Engineer licensed to practice in the Province of 

Ontario and in accordance with local code requirements. 

- Contractor shall conform to all local and provincial licensing and bonding requirements. 
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- Contractor shall be thoroughly trained and experienced in the construction of noise attenuation 

products. 

- Contractor shall be trained by the manufacturer to install materials according to their 

recommendations. 

10. SAFETY  

10.1.1 All work on-site will conform to the applicable Ontario Health and Safety Regulations. 

10.1.2 When applicable, the following safety practices will be closely observed and will be strictly adhered to at all 

times: 

- Personal fall protection; 

- Lockout-tag out; 

- Ladders/scaffolds; 

- Work overhead / temporary barriers; 

- Hot work practices; 

- Housekeeping; 

- Rigging and hoisting;  

- General PPE use – safety glasses and safety boots 

10.1.3 All work on-site will conform to the applicable Ontario Health and Safety Regulations. 

10.1.4 The construction area shall be safety-barricaded as required by all applicable codes.  

11. SITE CONDITIONS 

11.1.1 Power Supply – Delivery to Work Area. 

- The contractor shall have access to a power distribution panel featuring an array of duplex 120 VAC /20 

A circuits.  
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- Any additional power requirements (i.e.: for welding) shall be provided by the contractor.  (i.e.: with 

either gas or diesel powered generators.  If using generators, they shall remain outside of the building 

while operating and shall be electrically bonded to earth. No “floating ground” system shall be 

permitted.) 

11.1.2 Waste and construction by-products 

- The contractor shall provide their own waste disposal. 

- All hazardous materials brought to site by the contractor shall be handled appropriately, and removed 

completely before the contractor leaves the site at the end of the project. 

- The contractor shall also dispose of, or recycle, any waste materials produced by the project.  

11.1.3 Landscaping   

- The grounds around the site are grassy / sandy areas with generally very good drainage.  The contractor 

shall be responsible to repair any ruts, or holes left in the grounds by their vehicles, rented machinery or 

equipment.   






























































































































































































	00 01 10 - Table of Contents ENG
	00 10 00 - General Instructions Jan 2015 Ontario NCR
	00 15 45 - General and Fire Safety Requirements Jan 2015 Ontario NCR
	M46-5105 SOW.pdf
	Barrier Walls SOW
	SP-M46-PWT-03-00250 Sheet 1
	SP-M46-PWT-03-00250 Sheet 2
	SP-M46-PWT-03-00250 Sheet 3
	08-1121-0099.pdf
	General
	SUMMARY
	Section Includes:
	Requirements for design and construction of temporary protection systems necessary for excavations, tree preservation and other work.

	Related Sections:
	Section 31 23 33 – Excavation, Trenching and Backfilling.
	Section 32 01 90 – Tree and Shrub Preservation.


	REFERENCES
	Canadian General Standards Board (CGSB)
	CGSB 1.59-97, Alkyd Exterior Gloss Enamel.
	CAN/CGSB 1.189-00, Exterior Alkyd Primer for Wood.

	Canadian Standards Association (CSA International)
	CSA-O121-M1978(R2003), Douglas Fir Plywood.

	Public Works Government Services Canada (PWGSC) Standard Acquisition Clauses and Conditions (SACC)-ID: R0202D, Title: General Conditions 'C', In Effect as Of: May 14, 2004.

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

	HOARDING
	Provide barriers around trees and plants designated to remain. Protect from damage by equipment and construction procedures in accordance requirements of Section 32 01 90 – Tree and Shrub Preservation.

	GUARD RAILS AND BARRICADES
	Provide secure, rigid guard rails and barricades around excavations, recently installed concrete pads and trenches.
	Provide as required by governing authorities and as necessary to ensure safety of Contractors and general public alike.

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

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

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

	PROTECTION OF BUILDING FINISHES
	Provide protection for finished and partially finished building finishes and equipment during performance of Work.
	Provide necessary screens, covers, and hoardings.
	Confirm with Departmental Representative locations and installation schedule three (3) days prior to installation.
	Be responsible for damage incurred due to lack of or improper protection.

	WASTE MANAGEMENT AND DISPOSAL
	Separate waste materials for reuse, recycling and disposal in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.


	Products
	NOT USED
	Not Used.


	Execution
	NOT USED
	Not Used.


	017411.pdf
	General
	SUMMARY
	Section Includes:
	Requirements for project cleanliness, waste management and disposal.

	Related Sections:
	Not Applicable.


	REFERENCES
	Canadian Construction Documents Committee (CCDC).
	Public Works Government Services Canada (PWGSC) Standard Acquisition Clauses and Conditions (SACC)-ID: R0202D, Title: General Conditions "C", In Effect as Of: May 14, 2004.

	PROJECT CLEANLINESS
	Maintain Work in tidy condition, free from accumulation of waste products and debris, including that caused by Owner or other Contractors.
	Do not burn waste materials on site.
	Make arrangements with and obtain permits from authorities having jurisdiction for disposal of waste and debris.
	Provide on-site containers for collection of waste materials and debris. Provide and use marked separate bins for recycling. Refer to Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
	Dispose of waste materials and debris off site.
	Clean interior areas prior to start of finishing work, and maintain areas free of dust and other contaminants during finishing operations.
	Store volatile waste in covered metal containers, and remove from premises at end of each working day.
	Use only cleaning materials recommended by manufacturer of surface to be cleaned, and as recommended by cleaning material manufacturer.
	Schedule cleaning operations so that resulting dust, debris and other contaminants will not fall on wet, newly painted surfaces nor contaminate building systems.

	FINAL CLEANING
	Refer to CCDC 2, GC 3.14.
	When Work is Substantially Performed remove surplus products, tools, construction machinery and equipment not required for performance of remaining Work.
	Remove waste products and debris other than that caused by others, and leave Work clean and suitable for occupancy.
	Prior to final review remove surplus products, tools, construction machinery and equipment.
	Remove waste products and debris created by others including that caused by Owner or other Contractors.
	Remove waste materials from site at regularly scheduled times or dispose of as directed by Departmental Representative. Do not burn waste materials on site.
	Make arrangements with and obtain permits from authorities having jurisdiction for disposal of waste and debris.
	Clean lighting reflectors, lenses, and other lighting surfaces.
	Inspect finishes, fitments and equipment and ensure specified workmanship and operation.
	Broom clean and wash exterior walks, steps and surfaces; rake clean other surfaces of grounds.
	Remove dirt and other disfiguration from exterior surfaces.
	Sweep and wash clean paved areas.
	Clean roofs, downspouts, and drainage systems.

	WASTE MANAGEMENT AND DISPOSAL
	Separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.


	Products
	NOT USED
	Not Used.


	Execution
	NOT USED
	Not Used.



	017421.pdf
	General
	SUMMARY
	Related Sections:
	Outlines directives and guidelines associated with waste management and disposal of construction materials.

	Related Sections:
	Not Applicable.


	REFERENCES
	Ontario Provincial Standard Specifications.
	OPSS 180 – Management of Excess Materials.
	OPSS 180 shall apply except as amended or extended herein.
	Article 180.07.04 shall be deleted. Open Burning shall not be permitted as a waste management technique.
	Article 180.10 Basis of Payment shall be deleted, as the cost associated with excess material and waste management and all associated approvals, released and agreements required shall be included in the lump sum cost of the project.




	WASTE MANAGEMENT GOALS
	Accomplish maximum control of solid construction waste.
	Preserve environment and prevent pollution and environment damage.

	DEFINITIONS
	Inert Fill: inert waste - exclusively asphalt and concrete.
	Materials Source Separation Program (MSSP): consists of series of ongoing activities to separate reusable and recyclable waste material into material categories from other types of waste at point of generation.
	Recyclable: ability of product or material to be recovered at end of its life cycle and re-manufactured into new product for reuse.
	Recycle: process by which waste and recyclable materials are transformed or collected for purpose of being transferred into new products.
	Recycling: process of sorting, cleansing, treating and reconstituting solid waste and other discarded materials for purpose of using in altered form.  Recycling does not include burning, incinerating, or thermally destroying waste.
	Reuse: repeated use of product in same form but not necessarily for same purpose.  Reuse includes:
	Salvaging reusable materials from re-modelling projects, before demolition stage, for resale, reuse on current project or for storage for use on future projects.
	Returning reusable items including pallets or unused products to vendors.

	Salvage: removal of structural and non-structural materials from deconstruction/disassembly projects for purpose of reuse or recycling.
	Separate Condition: refers to waste sorted into individual types.
	Source Separation: acts of keeping different types of waste materials separate beginning from first time they became waste.

	MATERIALS SOURCE SEPARATION PROGRAM (MSSP)
	Prepare MSSP and have ready for use prior to project start-up.
	Implement MSSP for waste generated on project.
	Provide on-site facilities for collection, handling, and storage of anticipated quantities of reusable and recyclable materials.
	Provide containers to deposit reusable and recyclable materials.
	Locate containers in locations, to facilitate deposit of materials without hindering daily operations.
	Locate separated materials in areas which minimize material damage.
	Collect, handle, store on-site, and transport off-site, salvaged materials in separate condition.
	Transport to approved and authorized recycling facility.


	STORAGE, HANDLING AND PROTECTION
	Store, materials to be reused, recycled and salvaged in locations as directed by Departmental Representative.
	Unless specified otherwise, materials for removal become Contractor's property.
	Protect, stockpile, store and catalogue salvaged items.
	Separate non-salvageable materials from salvaged items. Transport and deliver non-salvageable items to licensed disposal facility.
	Protect surface drainage, mechanical and electrical from damage and blockage.
	Prevent contamination of materials to be salvaged and recycled and handle materials in accordance with requirements for acceptance by designated facilities.
	On-site source separation is recommended.
	Remove co-mingled materials to off-site processing facility for separation.
	Provide waybills for separated materials.


	DISPOSAL OF WASTES
	Do not bury rubbish or waste materials.
	Do not dispose of waste into waterways, storm, or sanitary sewers.
	Keep records of construction waste including:
	Number and size of bins.
	Waste type of each bin.
	Total tonnage generated.
	Tonnage reused or recycled.
	Reused or recycled waste destination.

	Remove materials from deconstruction as deconstruction/disassembly Work progresses.
	Prepare project summary to verify destination and quantities on a material-by-material basis as identified in pre-demolition material audit.

	USE OF SITE AND FACILITIES
	Execute work with least possible interference or disturbance to normal use of premises.

	SCHEDULING
	Co-ordinate Work with other activities at site to ensure timely and orderly progress of Work.


	Products
	NOT USED
	Not Used.


	Execution
	CLEANING
	Proceed in accordance with Section 01 74 11 - Cleaning.

	CANADIAN GOVERNMENTAL DEPARTMENTS CHIEF RESPONSIBILITY FOR THE ENVIRONMENT
	Schedule E - Government Chief Responsibility for the Environment:



	230517.pdf
	General
	SUMMARY
	Section Includes:
	Details on requirements associated with pipe welding.

	Related Sections:
	Section 23 11 23 – Facility High Pressure Natural Gas Piping.
	Section 23 11 24 -  Engineered Multi-Pipe System.


	REFERENCES
	American National Standards Institute/American Society of Mechanical Engineers (ANSI/ASME)
	ANSI/ASME B31.3, Process Piping.

	American National Standards Institute/American Water Works Association (ANSI/AWWA)
	ANSI/AWWA C206, Field Welding of Steel Water Pipe.

	American Welding Society (AWS)
	AWS C1.1M/C1.1, Recommended Practices for Resistance Welding.
	AWS Z49.1, Safety in Welding, Cutting and Allied Process.
	AWS W1, Welding Inspection Handbook.

	Canadian Standards Association (CSA International)
	CSA W47.2-M1987(R2008), Certification of Companies for Fusion Welding of Aluminum.
	CSA W48, Filler Metals and Allied Materials for Metal Arc Welding.
	CSA B51-[03(R2007)], Boiler, Pressure Vessel and Pressure Piping Code.
	CSA-W117.2, Safety in Welding, Cutting and Allied Processes.
	CSA W178.1, Certification of Welding Inspection Organizations.
	CSA W178.2, Certification of Welding Inspectors.


	ACTION AND INFORMATIONAL SUBMITTALS
	Provide shop drawing of all welding material in accordance with Section 00 10 00 – General Instructions.
	Provide Departmental Representative with proposed welding procedure and all certificates of approval by TSSA.

	QUALITY ASSURANCE
	Welder Qualifications:
	Welding qualifications in accordance with CSA B51 and Ontario TSSA requirements .
	Use qualified and licensed welders possessing certificates for each procedure performed from Authority Having Jurisdiction.
	Submit welder's qualifications to NRC Departmental Representative for approval by TSSA
	Each welder to possess identification symbol issued by Authority Having Jurisdiction.
	Certification of companies for fusion welding of aluminum in accordance with CSA W47.2.

	Inspector Qualifications:
	Inspectors qualified to CSA W178.2, or equivalent.


	CERTIFICATIONS
	Registration of welding procedures in accordance with CSA B51.
	Copy of welding procedures available for inspection.
	Safety in welding, cutting and allied processes in accordance with CSA-W117.2.


	Products
	ELECTRODES
	Electrodes in accordance with CSA W48 Series.


	Execution
	APPLICATION
	Comply with manufacturer's written recommendations, including product technical bulletins, handling, storage and installation instructions, and datasheets.

	QUALITY OF WORK
	Welding: in accordance with ANSI/ASME, B31.3, using procedures conforming to AWS C1.1, and applicable requirements of the Provincial Authority Having Jurisdiction.
	All welds shall be have clearly identified markings to indicate welder who completed weld. In the event that a weld is not clearly marked by welder, NRC Departmental Representative has the right to reject the weld or require full gamma ray radiographi...

	INSTALLATION REQUIREMENTS
	Identify each weld with welder's identification symbol.
	Backing Rings:
	Where used, fit to minimize gaps between ring and pipe bore.
	Do not install at orifice flanges.

	Fittings:
	NPS 2 and smaller: install welding type sockets.
	Branch connections: install welding tees or forged branch outlet fittings.


	INSPECTION AND TESTS - GENERAL REQUIREMENTS
	Review weld quality requirements and defect limits of applicable Codes and Standards with NRC Departmental Representative before work is started.
	Formulate "Inspection and Test Plan" in co-operation with NRC Departmental Representative.
	Do not conceal welds until they have been inspected, tested and approved by NRC Departmental Representative.
	Provide for inspector to visually inspect welds during early stages of welding procedures in accordance with Welding Inspection Handbook. Repair or replace defects as required by Codes and as specified.

	SPECIALIST EXAMINATIONS AND TESTS
	General:
	Be responsible for hiring TSSA to perform examinations and tests by specialist qualified to CSA W178.1 and CSA W178.2 and approved by NRC Departmental Representative
	To ANSI/ASME B31.3 Code for type M fluid, Section V, CSA B51 and requirements of Authority Having Jurisdiction.
	Inspect and test of welds in accordance with "Inspection and Test Plan" by non-destructive visual examination, magnetic particle (hereinafter referred to as "particle") tests, spot/full gamma ray radiographic (hereinafter referred to as "radiography")...

	Hydrostatically test welds to ANSI/ASME B31.3 type M fluid as specified.
	Visual examinations: include entire circumference of weld externally and wherever possible internally.
	Failure of visual examinations:
	Upon failure of welds by visual examination, perform additional testing as directed by NRC Departmental Representative and/or TSSA, selected at random by NRC Departmental Representative or TSSA by radiographic and/or particle tests as directed by NRC ...

	Full radiographic tests for compressed, steam, fuel, high pressure piping systems or as specified.
	Spot Radiography:
	Conduct spot radiographic tests to extent specified in B31.3. For  underground multi piping system , subject all remaining welds that are not subjected to spot radiography to additional NDE (such as liquid penetrant test, magnetic particle testing , u...

	Radiographic Film:
	Identify each radiographic film with date, location, name of welder, and submit to NRC Departmental Representative. Replace film if rejected because of poor quality.

	Interpretation of Radiographic Films and additional NDE :
	By independent qualified NDE examiner  hired and paid for by Contractor

	Failure of Radiographic Tests or additional NDE:
	Extend tests to all welds by welder responsible when a weld has failed radiographic testing.



	DEFECTS CAUSING REJECTION
	As described in ANSI/ASME B31.1/B31.3 and ANSI/ASME Boiler and Pressure Vessels Code.

	REPAIR OF WELDS WHICH FAILED TESTS
	Re-inspect and re-test repaired or re-worked welds at Contractor's expense.

	CLEANING
	Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.



	23052301.pdf
	General
	SUMMARY
	Section Includes:
	Bronze valves that may be used for the following systems unless otherwise stated:
	Pressure less than 100 psig for compressed air piping.


	Related Sections:
	23 23 01 – Copper Tubing and Fittings, Compressed Air.


	REFERENCES
	American National Standards Institute (ANSI)/ American Society of Mechanical Engineers (ASME).
	ANSI/ASME B1.20.1, Pipe Threads, General Purpose (Inch).
	ANSI/ASME B16.18, Cast Copper Alloy Solder Joint Pressure Fittings.

	American Society for Testing and Materials International, (ASTM).
	ASTM A276, Specification for Stainless  Steel Bars and Shapes.
	ASTM B62, Specification for Composition Bronze or Ounce Metal Castings.
	ASTM B283, Specification for Copper and Copper Alloy Die Forgings (Hot-Pressed).
	ASTM B505/B505M, Specification for Copper-Base Alloy Continuous Castings.

	Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS).
	MSS-SP-25, Standard Marking System for Valves, Fittings, Flanges and Unions.
	MSS-SP-80, Bronze Gate Globe, Angle and Check Valves.
	MSS-SP-110, Ball Valves, Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends.


	SUBMITTALS
	Contractor shall submit detailed shop drawings for all valves for NRC Departmental Representative review in accordance with Section 00 10 00 – General Instructions.
	Shop drawings shall include but not limited to the following:
	Fitting type.
	Material for valve body and internals.
	ASME Class.

	Valve shall not be purchased until shop drawing has been approved by NRC Departmental Representative.

	DELIVERY STORAGE AND DISPOSAL
	Refer to Section 00 10 00 – General Instructions.


	Products
	MATERIALS
	Valves:
	Except for specialty valves, all valves to be of a single manufacturer.
	All valves on steam and compressed air at or above 15 psig shall have Canadian Registration Number (CRN#).

	End Connections:
	Connection into adjacent piping/tubing:
	Steel pipe systems: screwed ends to ANSI/ASME B1.20.1.
	Copper tube systems: solder ends to ANSI/ASME B16.18.


	Ball Valves:
	NPS 2 and under, threaded ends:
	Body and cap: cast high tensile bronze.
	Chrome plated brass ball, RPTFE seat.
	Minimum pressure rating: 1000 kPa  saturated steam, 4130 kPa  WOG.
	UValves to be complete with minimal 31 mm stem extension for all insulated pipes, see section 21 07 19 THERMAL INSULATION FOR PIPING.
	Operator: steel lever handle with securely attached vinyl grip, handle to be lockable where indicated.
	Connections: Screwed ends to ANSI B1.20.1 and with hexagonal shoulders.




	Execution
	INSTALLATION
	Install rising stem valves in upright position with stem above horizontal.
	Where soldered values are used Contractor shall remove internal parts before soldering. Before soldering, installation shall be inspected by NRC Departmental Representative.
	Install valves with unions at each piece of equipment arranged to allow servicing, maintenance and equipment removal.
	No valve shall be insulated until all pressure tests relating to valve are completed and approved by NRC Departmental Representative.



	231123.pdf
	General
	SUMMARY
	Section Includes:
	Materials and installation for piping, valves and fittings for gas fired equipment.
	Sustainable requirements for construction and verification.

	Related Sections:
	23 05 17 – Pipe Welding.
	26 24 00 – Cathodic Protection.


	REFERENCES
	American Society of Mechanical Engineers (ASME)
	ASME B16.5, Pipe Flanges and Flanged Fittings.
	ASME B16.18, Cast Copper Alloy Solder Joint Pressure Fittings.
	ASME B16.22, Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings.
	ASME B18.2.1, Square and Hex Bolts and Screws Inch Series.
	ASME B31.3 – Process Piping.
	ASME B31.1 – Power Piping.

	American Society for Testing and Materials International (ASTM)
	ASTM A53/A333, Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc Coated, Welded and Seamless.
	ASTM B75M, Standard Specification for Seamless Copper Tube [Metric].
	ASTM B837, Standard Specification for Seamless Copper Tube for Natural Gas and Liquefied Petroleum (LP) Gas Fuel Distribution Systems.

	Canadian Standards Association (CSA International)
	CSA W47.1, Certification of Companies for Fusion Welding of Steel.

	Canadian Standards Association (CSA)/Canadian Gas Association (CGA)
	CAN/CSA B149.1B, Natural Gas and Propane Installation Code Handbook.
	CAN/CSA B149.2-00, Propane Storage and Handling Code.

	Health Canada/Workplace Hazardous Materials Information System (WHMIS)
	Material Safety Data Sheets (MSDS).


	SUBMITTALS
	Provide shop drawings in accordance with Section 00 10 00 – General Instructions.
	Provide mill tests results for piping.
	Instructions: submit manufacturer's installation instructions.


	Products
	STEEL PIPE AND FITTINGS
	-45P OPC to 60POPC, up to 4930 kPa (715 psig), Schedule 40 piping welded for direct buried piping sections and flanged for aboveground piping terminations. Schedule 80 threaded capped nipple on companion blind flange at pipe terminations.
	Piping: ASTM A333-Gr 6, with butt welded ends.
	Flanges: ASME B16.5 - A350 GR LF2 (one flange and companion blind flange assembly at each pipe termination ends. Refer to DWG D-3052-M-0) Raised Face Weld Neck or Socket Welded, ANSI Class 300 bore to schedule 40.
	Fittings: ASME B16.9 butt welding fittings, Schedule 40.
	Bolts / Nuts: High strength to A193-B7 / A194-Gr 7.
	Nipples: Schedule 80, to ASTM A333- Gr 6.
	Threads: ASME 16.5/B16.11.
	Flange Gaskets: B16.20 / B16.21.
	Buried piping: same as above but complete with yellow jacket, high density two layer polyethylene in accordance with CSA Z245.21. All joints to be sealed with corrosion protection heat shrinkable sleeve.
	Heat Shrinkable Sleeves Standard of Acceptance: Canusa-CPS, product K-60, or approved equivalent.

	All exposed exterior piping and piping flanges and fittings to be painted yellow as per B149.1-00.



	Execution
	MANUFACTURER'S INSTRUCTIONS
	Comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheets.

	PIPING
	Install in accordance CAN/CSA B149.1.and herein. In the event of discrepancies and/or differences between any Codes or Standard the most stringent shall apply.
	Contractor conducting high pressure natural gas piping installation shall hold a valid G1 certificate.

	ADJUSTING
	Purging: purge after pressure test in accordance with ASME B31.3.
	Pre-Start-Up Inspections:
	Check vents from regulators, control valves, terminate outside building in approved location, protected against blockage, damage. etc.
	Check gas trains.
	Entire installation to be approved by Authority Having Jurisdiction.


	PRESSURE AND LEAK TESTING
	Site Tests/Inspection:
	Test system in accordance with ASME B31.3 and TSSA requirements.

	Close valves and other equipment not designed for test pressures.
	Certification and Qualification Requirements:
	Certificate of authorization from Technical Standard and Safety Association of Ontario (TSSA) to undertake work on process piping in accordance with B31.3.


	CLEANING
	Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.



	231124.pdf
	General
	SUMMARY
	Section Includes:
	Supply and installation of an engineered multi-pipe containment system for direct burial.

	Related Sections:
	23 05 17 – Pipe Welding.
	26 42 00 – Cathodic Protection.


	REFERENCES
	ASME B16.5, Pipe Flanges and Flanged Fittings.
	ASME B31.3 – Process Piping.
	American Society for Testing and Materials International (ASTM)
	ASTM A47/A47M, Standard Specification for Ferritic Malleable Iron Castings.
	ASTM A53/A333, Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc Coated, Welded and Seamless.


	SHOP DRAWINGS:
	Provide shop drawings for review by Departmental Representative in accordance with Section 00 10 00 – General Instructions.
	Shop drawing shall include, as a minimum, the following:
	Mill test report for all piping.
	Scaled and dimensioned fabrication drawings showing layout of all prefabricated piping sections, location and identification of each weld, thermal expansion allowances, MAWP and design temperatures, and code of construction.
	Drawings shall include elbows, anchor points, expansion loop details, saddle details, end seals, and drain details.
	Installation instruction and procedures.

	Test Reports: submit certified test reports from approved independent testing laboratories indicating compliance with specifications for specified performance characteristics and physical properties.
	Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.

	UNDERGROUND DISTRIBUTION PIPING
	The system supplier shall have at least five years experience fabricating systems of the composition defined herein.
	All straight sections, fittings, anchors and other accessories shall be factory prefabricated to job dimensions.
	Each system layout shall be computer analyzed by the piping system manufacturer, to determine stresses and movement of the service pipe. The system design shall be in strict conformance with ANSI B31.3, latest edition, and stamped by a Registered Prof...
	Factory trained field technical assistance shall be provided for the critical periods of the installation; i.e., unloading, field joint instructions to the Contractor, casing corrosion protection compound installation method and testing.


	Products
	MEDIA PIPE AND FITTINGS
	Design Code: ASME B31.3, latest edition for type M piping.
	Design Temperatures: -40POPC to 85 POPC.
	MAWP up to 9377 kPa (1360 psig).
	Schedule 40, unless otherwise indicated. All connections to be welded.
	Carrier Piping: ASTM A333-Gr 6, with butt welded ends.
	Flanges: ASME B16.5, A350 GR LF2 (one flange and companion blind flange assembly at each carrier pipe termination ends: Refer to DWG D-3052-M01), Raised Face, Weld Neck or Socket Welded, ANSI Class 600 bore to Schedule 40.
	Fittings: ASME B16.9, butt-welding fittings, Schedule 40.
	Bolts / Nuts: A193-B7 / A194-Gr 7.
	Nipples: Schedule 80 threaded, ASTM A333.
	Flange Gaskets: B16.20 / B16.21.
	Pipe sizing and quantities:
	1 pipe at 2 NPS.
	4 pipes at 2-1/2 NPS.

	Where possible, straight sections shall be supplied in 12.1 m lengths with minimum 150 mm length of piping exposed at each end for field joint fabrication.
	Pipe Support:
	Support containment piping system at not more than 2 m intervals.
	Supports shall be designed to allow for continuous air flow and drainage of the containment pipe in place.
	Pipe shall be supported on minimum 10 gauge 150 mm long x 100 mm wide 120 deg saddle. Saddle shall be attached to pipe support and allow for thermal expansion of pipe, except at anchor points.
	Saddle shall be supported on a minimum of a 6 mm wide continuous support.

	Thermal Expansion and Anchor Locations:
	Manufacturer shall design system to allow for separate thermal expansion of each pipe at full range of temperatures.
	Manufacturer shall design anchor points to accounts for pipe thermal expansion.


	CONTAINMENT PIPE AND FITTINGS
	Design Temperatures: -40P OPC to 60POPC, up to 98 kPa (14.5 psig).
	Minimum thickness: 10 gauge.
	Material: spiral welded ASME A53 Gr B.

	Outer Coating and Corrosion Protection:
	Continuous factory applied polyurethane extended cold tar with minimum thickness of 30 mm, which shall pass a 5000 V factory test.
	All field joints and connections to pipe shall be covered by a heat shrinkable adhesive back sleeve as per Section 26 42 00 – Cathodic Protection.
	In addition to factory applied corrosion protection coating, Section 26 42 00 – Cathodic Protection will be responsible for installation of supplementary corrosion protection anodes along with associated wiring that is to be Thermite welded (also know...
	Departmental Representative will hire and pay for an independent specialized consultant to monitor and inspect Contractor’s work with respect to all matters associated with the proper installation of the corrosion protection system for the direct buri...

	Changes in casing size, as required to allow for carrier pipe expansion, shall be accomplished by eccentric and/or concentric fittings and shall allow for continuous drainage.
	End connections shall be complete with a threaded 1 NPS drain and vent connection. Vent connections will be used to purge the casing on a continuous basis with low pressure compressed air, -57PoPC (-70PoPF) dew point, or nitrogen gas.
	All casing welds, including elbows, anchors, tees and end seals shall be pneumatically tested at 98 kPa (14.5 psig) to assure conduit tightness prior to installation of heat shrink corrosion protection sleeves. Air test records will be verified by, an...

	SUB-ASSEMBLIES
	End seals and other subassemblies shall be designed and factory prefabricated to prevent the ingress of moisture into the system. All subassemblies shall be designed to allow for complete draining of the secondary containment.
	End seal shall be complete with a minimum 1 NPS connection for venting and drain pipe connections.

	PAINTING AND IDENTIFICATION
	All exposed exterior piping, flanges and fittings to be primed and painted with two coats of yellow metallic paint to match existing other natural piping on the property.  All above ground piping shall be identified with factory available adhesive lab...


	Execution
	MANUFACTURER'S INSTRUCTIONS
	Comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheets.

	PIPING
	Install in accordance ASME B31.3 and as per manufacturer instructions.

	FIELD TECHNICAL ASSISTANT
	The piping system manufacturer shall at critical points of the installation have a factory trained field technical assistant on site to ensure the piping system is being installed, tested and commissioned as per the manufacturer’s instructions. Critic...
	Pre-construction meeting.
	Delivery of material.
	Field joint welding.
	Pressure testing.
	Installation of corrosion protection anodes and associated cadwelding of connecting wire.
	Testing of the containment conduit and its corrosion protection coating.
	Backfill and start-up.

	Contractor shall bare all costs associated with factory trained field technical assistant.

	TSSA REQUIREMENTS, PRESSURE / LEAK TESTING AND NON DESTRUCTIVE EXAMINATION
	Certification and qualifications requirements:
	Certificate of authorization from Technical Standard and Safety Association of Ontario (TSSA) to undertake work on process piping B31.3.


	CLEANING
	Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.



	310099.pdf
	General
	SUMMARY
	Section Includes:
	General requirements for grading, including earth and rock excavation and management of excavated materials.

	Related Sections:
	Section 31 05 16 – Aggregate Materials.
	Section 31 14 13 – Soil Stripping and Stockpiling.
	Section 31 23 16 – Rock Removal.
	Section 31 22 13 – Rough Grading.
	Section 31 23 33 – Excavation, Trenching and Backfilling.
	Section 31 32 19.01 – Geotextiles.


	REFERENCES
	American Society for Testing and Materials International (ASTM)
	ASTM D698, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400ft-lbf/ftP3P) (600kN-m/mP3P).

	Canadian Standards Association (CSA International)
	CSA-A23.1/A23.2-04, Concrete Materials and Methods of Concrete Construction/Methods of Test and Standard Practices for Concrete.

	Ontario Provincial Standard Specifications (OPSS).
	OPSS 206 – Grading.
	OPSS 206 shall apply except as amended or extended herein.
	Article 206.10 Basis of Payment shall be deleted, as the cost associated with materials and labour for earthworks shall be included in the lump sum cost of the project.


	OPSS 180 –Management of Excess Materials.
	OPSS 180 shall apply except as amended or extended herein.
	Article 180.07.04 shall be deleted. Open Burning shall not be permitted as a waste management technique.
	Article 180.10 Basis of Payment shall be deleted, as the cost associated with excess material and waste management and all associated approvals, released and agreements required shall be included in the lump sum cost of the project.




	SOIL REPORT
	Examine soil report available from Departmental Representative, and included flowing this specification section.

	REGULATIONS
	Shore and brace excavations, protect slopes and banks and perform all work in accordance with Federal, Provincial and Municipal regulations whichever is more stringent.

	TESTS AND INSPECTIONS
	Contractor shall be responsible to ensure suitability and proper compaction of  backfill material.  NRC will also conduct random testing of backfill materials and compaction and has hired an independent geotechnical firm to so .
	Not later than one (1) week before backfilling or filling, provide to designated testing agency, a 23 kg sample of all backfill and fill materials proposed for use.
	Do not begin backfilling or filling operations until material has been approved for use by Departmental Representative.
	Not later than 48 h before backfilling or filling with approved material, notify Departmental Representative so that compaction tests can be carried out by designated testing agency.
	Before commencing work, conduct, with Departmental Representative a condition survey of existing structures, trees and other plants, lawns, fencing, service poles, wires, rail tracks and paving, survey bench marks and monuments which may be affected b...

	BURIED SERVICES
	Before commencing work verify the location of all buried services in area of Work.
	Arrange with appropriate authority for relocation of buried services that interfere with execution of work. Pay costs of relocating services.
	Remove obsolete buried services within 2 m of foundations. Cap cut-offs.

	PROTECTION
	Protect excavations from freezing.
	Keep excavations clean, free of standing water, and loose soil.
	Where soil is subject to significant volume change due to change in moisture content, cover and protect to Departmental Representative approval.
	Protect natural and man-made features required to remain undisturbed. Unless otherwise indicated or located in an area to be occupied by new construction, protect existing trees from damage.
	Protect buried services that are required to remain undisturbed.


	Products
	MATERIALS
	Granular A and Granular B Type II to OPSS1010.
	Sand to OPSS1004.
	Unshrinkable fill: concrete to CSA-A23.1/A23.2.


	Execution
	SITE PREPARATION
	Remove obstructions, ice and snow, from surfaces to be excavated within limits indicated.
	Cut pavement or sidewalk neatly along limits of proposed excavation in order that surface may break evenly and cleanly.

	CLEARING AND GRUBBING
	Area of work was previously  cleared of all trees and underbrush growth.  All stumps and large roots were grubbed out leaving only minor amounts of smaller and loose broken down vegetation or organic material mixed in with top soil.

	EXCAVATION
	Topsoil management, stripping and stockpiling as per Section 31 14 13 – Soil Stripping and Stockpiling.
	Excavate as required to carry out work, in all materials met. Do not disturb soil or rock below bearing surfaces. Notify Departmental Representative when excavations are complete. If bearings are unsatisfactory, additional excavation will be authorize...
	Excavate trenches to provide uniform continuous bearing and support for 150  mm thickness of pipe bedding material on solid and undisturbed ground. Trench widths below point 150 mm above pipe not to exceed diameter of pipe plus 600 mm.
	Excavate for slabs and paving to subgrade levels. In addition, remove all topsoil, organic matter, debris and other loose and harmful matter encountered at subgrade level.

	BACKFILLING
	Backfilling activities to be conducted in accordance with Section 31 23 33 – Excavation, Trenching and Backfilling.
	Inspection: do not commence backfilling until fill material and spaces to be filled have been inspected and approved by Departmental Representative.
	Remove snow, ice, construction debris, organic soil and standing water from spaces to be filled.
	Lateral support: maintain even levels of backfill around structures as work progresses, to equalize earth pressures.
	Compaction of subgrade: compact existing subgrade under walks, paving, and slabs on grade, to same compaction as specified for fill. Fill excavated areas with selected subgrade material compacted as specified for fill. NRC has retained and paid for th...
	Placing:
	Place backfill, fill and basecourse material in 150 mm lifts. Add water as required to achieve specified density.
	Place unshrinkable fill in areas as indicated. Consolidate and level unshrinkable fill with internal vibrators.

	Compaction: compact each layer of material to following densities for material to ASTM D698:
	To underside of basecourses: 95%.
	Basecourses: 100%.
	Elsewhere: 90%.

	Under slabs and paving:
	Use 95% up to bottom of granular base courses.
	Use 100% for base courses.

	In trenches:
	Backfill in accordance with manufacturer’s recommended installation instructions.

	Under seeded and sodded areas: use site excavated material to bottom of topsoil except in trenches and within 600 mm of foundations.
	Blown rock material, not capable of fine grading, is not acceptable, imported material must be placed on this type of material.
	Against foundations (except as applicable to trenches and under slabs and paving): excavated material or imported material with no stones larger than 200 mm diameter within 600 mm of structures.

	GRADING
	Grade so that water will drain away from buildings, walls and paved areas, to catch basins and other disposal areas approved by Departmental Representative. Grade to be gradual between finished spot elevations shown on drawings.

	SHORTAGE AND SURPLUS
	Supply all necessary fill to meet backfilling and grading requirements and with minimum and maximum rough grade variance.
	Properly dispose of surplus material off site.



	310516.pdf
	General
	SUMMARY
	Section Includes:
	Outline of source, processing, and testing requirements for aggregates.
	Requirements for aggregates used as subbase, base and surface treatments.

	Related Sections:
	Section 31 00 99 – Earthwork for Minor Works.
	Section 31 23 33 – Excavation, Trenching and Backfilling.
	Section 32 11 23 – Aggregate Base Courses.
	Section 32 15 40 – Crushed Stone Paving.


	REFERENCES
	American Society for Testing and Materials (ASTM)
	ASTM D4791-99, Standard Test Method for Flat Particles, Elongated Particles, or Flat and Elongated Particles in Coarse Aggregate.

	Ministry of Transportation, Ontario (MTO)
	Laboratory Testing Manual LS-602, Sieve Analysis of Aggregates.

	Ontario Provincial Standard Specifications (OPSS)
	OPSS 501 – Compaction.
	OPSS 1001 – Aggregates – General.
	OPSS 1006 – Aggregates – Surface Treatment.
	OPSS 1010 – Aggregates – Bases, Subsbase, Select Subgrade, and Backfill Material.


	DELIVERY, STORAGE AND HANDLING
	Deliver and stockpile aggregates as per Section 31 23 33 – Excavation, Trenching and Backfilling and in accordance with OPSS 1001.
	Stockpile granular materials in manner to prevent segregation.
	Store cement in weathertight bins or silos that provide protection from dampness and easy access for inspection and identification of each shipment.


	Products
	MATERIALS
	Aggregate quality: sound, hard, durable material free from soft, thin, elongated or laminated particles, organic material, clay lumps or minerals, or other substances that would act in deleterious manner for use intended.
	Aggregate materials as per Section 32 11 23 – Aggregate Base Courses and in accordance with OPSS 1001, OPSS 1006, and OPSS 1010.

	SOURCE QUALITY CONTROL
	Inform Departmental Representative of proposed source of aggregates and provide access for sampling at least four (4) weeks prior to commencing production.
	If, in opinion of Departmental Representative, materials from proposed source do not meet, or cannot reasonably be processed to meet, specified requirements, locate an alternative source or demonstrate that material from source in question can be proc...
	Advise Departmental Representative two (2) weeks in advance of proposed change of material source.
	Acceptance of material at source does not preclude future rejection if it fails to conform to requirements specified, lacks uniformity, or if its field performance is found to be unsatisfactory.


	Execution
	PREPARATION
	Topsoil stripping
	Topsoil stripping to be conducted in accordance with Section 31 14 13 – Soil Stripping and Stockpiling.

	Aggregate source preparation
	Prior to excavating materials for aggregate production, clear and grub area to be worked, and strip unsuitable surface materials. Dispose of cleared, grubbed and unsuitable materials as directed by Departmental Representative.
	Where clearing is required, leave screen of trees between cleared area and roadways as directed.
	Clear, grub and strip area ahead of quarrying or excavating operation sufficient to prevent contamination of aggregate by deleterious materials.
	When excavation is completed dress sides of excavation to nominal 1.5:1 slope, and provide drains or ditches as required to prevent surface standing water.
	Trim off and dress slopes of waste material piles and leave site in neat condition.

	Processing
	Process aggregate uniformly using methods that prevent contamination, segregation and degradation.
	Blend aggregates, if required, to obtain gradation requirements, percentage of crushed particles, or particle shapes, as specified. Use approved methods and equipment.
	Wash aggregates, if required to meet specifications. Use only approved equipment.
	When operating in stratified deposits use excavation equipment and methods that produce uniform, homogeneous aggregate.

	Handling
	Handle and transport aggregates to avoid segregation, contamination and degradation.

	Stockpiling
	Stockpile aggregates on site in locations as indicated unless directed otherwise by Departmental Representative. Do not stockpile on completed pavement surfaces.
	Stockpile aggregates in sufficient quantities to meet Project schedules.
	Stockpiling sites to be level, well drained, and of adequate bearing capacity and stability to support stockpiled materials and handling equipment.
	Except where stockpiled on acceptably stabilized areas, provide compacted sand base not less than 300 mm in depth to prevent contamination of aggregate. Stockpile aggregates on ground but do not incorporate bottom 300 mm of pile into Work.
	Separate different aggregates by strong, full depth bulkheads, or stockpile far enough apart to prevent intermixing.
	Do not use intermixed or contaminated materials. Remove and dispose of rejected materials as directed by Departmental Representative within 48 h of rejection.
	Stockpile materials in uniform layers of thickness as follows:
	Max 1.5 m for coarse aggregate and base course materials.
	Max 1.5 m for fine aggregate and sub-base materials.
	Max 1.5 m for other materials.

	Uniformly spot-dump aggregates delivered to stockpile in trucks and build up stockpile as specified.
	Do not cone piles or spill material over edges of piles.
	Do not use conveying stackers.
	During winter operations, prevent ice and snow from becoming mixed into stockpile or in material being removed from stockpile.


	CLEANING
	Leave aggregate stockpile site in tidy, well drained condition, free of standing surface water.
	Leave any unused aggregates in neat compact stockpiles as directed by Departmental Representative.
	For temporary or permanent abandonment of aggregate source, restore source to condition meeting requirements of authority having jurisdiction.



	311413.pdf
	General
	RELATED SECTIONS
	Section Includes:
	Details associated with stripping, stockpiling and management of topsoil

	Related Sections:
	Section 31 00 99 – Earthwork for Minor Works.


	REFERENCES
	U.S. Environmental Protection Agency (EPA)/Office of Water
	EPA 832R92005, Storm Water Management for Construction Activities: Developing Pollution Prevention Plans and Best Management Practices.

	Ontario Provincial Standards (OPSS)
	OPSS 570 – Topsoil
	OPSS 570 shall apply except as amended or extended herein.
	Article 570.10 Basis of Payment shall be deleted, as the costs associated with the stripping and stockpiling of topsoil shall be included in the lumps sum cost of the project.





	Products
	MATERIALS
	Topsoil shall be in accordance with OPSS 570.


	Execution
	STRIPPING OF TOPSOIL
	Ensure that procedures are conducted in accordance with applicable Federal, Provincial and Municipal requirements.
	Begin topsoil stripping of areas as directed by Departmental Representative after area has been cleared of brush, trees, grasses, boulders and rock outcrops, and debris removed from site.
	Do not handle topsoil while in wet or frozen condition or any manner in which soil structure is adversely affected.
	Remove topsoil before construction procedures commence to avoid compaction of topsoil.
	Handle topsoil only when it is dry and warm.
	Area of construction was previously cleared from trees and grubbed form all stumps and large roots.  Minor amounts of broken and loose organic material may still remain mixed in with top earth layer.    Remove and filter out larger pieces of remaining...
	Strip topsoil using approved method to depths indicated by Departmental Representative.
	Avoid mixing topsoil with subsoil.
	Pile topsoil in berms in locations as directed by Departmental Representative.
	Stockpile height not to exceed 2 m.
	Dispose of unused topsoil as directed by Departmental Representative.
	Protect stockpiles from contamination and compaction.
	Cover topsoil that has been piled for long term storage, with trefoil or grass to maintain agricultural potential of soil.

	PREPARATION OF GRADE
	Verify that grades are correct and notify Departmental Representative if discrepancies occur. Do not begin work until instructed by Departmental Representative.
	Grade area only when soil is dry to lessen soil compaction.
	Grade soil establishing natural contours and eliminating uneven areas and low spots, ensuring positive drainage.


	PLACING OF TOPSOIL
	Place topsoil only after Departmental Representative has accepted subgrade.
	Spread topsoil during dry conditions in uniform layers not exceeding 200 mm, over unfrozen subgrade free of standing water.
	Establish traffic patterns for equipment to prevent driving on topsoil after it has been spread to avoid compaction.
	Cultivate soil following spreading procedures.

	SUB-SOILING
	Apply sub-soil, following spreading and cultivating procedures to designated areas to improve drainage and agricultural potential of soil.
	Work sub-soil area following natural grade contour lines, with vibrating sub-soiler to depth of 40 cm.
	Cross sub-soil the area following the first pass.
	Cultivate the soil with a chain harrow to de-clod the soil.

	CLEANING
	Proceed in accordance with Section 01 74 11 - Cleaning.



	312213.pdf
	General
	SUMMARY
	Section Includes:
	Requirement for grading, including earth and rock excavation, embankment construction and management of excavated materials.

	Related Sections:
	Section 31 00 99 – Earthwork for Minor Works.
	Section 31 14 13 – Soil Stripping and Stockpiling.
	Section 31 23 33 - Excavation, Trenching and Backfilling.
	Section 31 23 16 - Rock Removal.
	Section 32 01 90 - Tree and Shrub Preservation.


	REFERENCES
	American Society for Testing and Materials (ASTM)
	ASTM D698-91(1998), Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort (600 kN-m/m).

	Ontario Provincial Standard Specifications (OPSS)
	OPSS 206 – Grading.
	OPSS 206 shall apply except as amended or extended herein.
	Article 206.10 Basis of Payment shall be deleted, as all associated costs with grading shall be included in the lump sum cost of the project.




	EXISTING CONDITIONS
	Examine subsurface investigation report which is available for inspection from Departmental Representative.
	Known underground and surface utility lines and buried objects are as indicated on site plan. Consult with Departmental Representative for further details and clarifications.

	PROTECTION
	Protect and/or transplant existing fencing, trees, landscaping, natural features, bench marks, buildings, pavement, surface or underground utility lines which are to remain as directed by Departmental Representative and Contract Documents. If damaged,...
	Maintain access roads to prevent accumulation of construction related debris on roads.


	Products
	MATERIALS
	Fill material: in accordance with of Section 31 23 33 - Excavating, Trenching and Backfilling.
	Excavated or graded material existing on site may be suitable to use as fill for grading work if approved by Departmental Representative. See subsoils investigation report in annex to this specification


	Execution
	STRIPPING OF TOPSOIL
	Handle, strip, stockpile and dispose of topsoil as per Section 31 14 13 – Soil Stripping and Stockpiling.

	GRADING
	Rough grade to levels, profiles, and contours allowing for surface treatment as indicated.
	Rough grade to following depths below finish grades:
	150 mm for grassed areas.
	900 mm for gravel paving.
	600 mm for concrete.

	Slope rough grade away from foundations to direct drainage away.
	Grade ditches to depth required for maximum run-off.
	Prior to placing fill over existing ground, scarify surface to depth of 150 mm. Maintain fill and existing surface at approximately same moisture content to facilitate bonding.
	Compact filled and disturbed areas to corrected maximum dry density to ASTM D698 and in accordance with soils report.
	Do not disturb soil within branch spread of trees or shrubs to remain.

	TESTING
	Inspection and testing of soil compaction will be carried out by testing laboratory designated by Departmental Representative. Costs of testing will be paid by National Research Council.

	SURPLUS MATERIAL
	Remove surplus material and material unsuitable for fill, grading or landscaping as directed by Departmental Representative  and properly dispose of it off site.



	312316.pdf
	General
	SUMMARY
	Section Includes:
	Rock excavation requirements for the site grading and installation of all piping trenches, electrical, mechanical and associated civil and structural works required for development of the synthetic fuels facility compound.

	Related Sections:
	Section 31 00 99 – Earthwork for Minor Works.
	Section 31 23 33 - Excavating, Trenching and Backfilling.


	REFERENCES
	Ontario Provincial Standard Specifications
	OPSS 515 – Rock Excavation for Pipelines, Utilities, and Associated Structures in Open Cut
	OPSS 515 shall apply except as amended or extended herein.
	Article 515.09 Measurement for Payment shall be deleted in its entirety.
	Article 515.10 Basis of Payment shall be deleted, as the costs associated with material and labour for rock removal shall be included in the lump sum cost of the project.




	SITE CONDITIONS
	As per the Geotechnical Report, the bedrock surface varies from elevations of 97.5m to 100.2m which is approximately 0.5m to 2.0m below existing grade level. Rock profiles indicated on Contract drawings have been extrapolated based on data provided in...
	The information provided in the geotechnical / soils report is for information only. The Contractor shall tender the price under this section based on their own judgement.  NRC will reserve and pay for the services of a Geotechnical Consultant to prov...

	DEFINITION
	Rock: any solid material in excess of 1 mP3P and which cannot be removed by means of heavy duty mechanical excavating equipment. Frozen material not classified as rock.
	PPV: peak particle velocity.
	Rock removal by mechanical means: work consist of drilling holes or 0.30 to 0.60 m apart horizontally (as required) and at least 0.10 m deeper than the bottom of the trench and breaking rock with a hammer.

	SUBMITTALS
	Submit rock removal plan for review by Consultant and Departmental Representative.
	Submit records to the Departmental Representative at end of each shift. Maintain complete and accurate record of rock removal operations.

	WASTE MANAGEMENT AND DISPOSAL
	Separate and recycle waste materials in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.


	Products
	NOT USED
	Not used.


	Execution
	PROTECTION
	Prevent damage to surroundings and injury to persons using temporary barriers and enclosures as per Section 01 56 00 – Temporary Barriers and Enclosures. Erect fencing, post guards, sound warnings and display signs when rock excavation occurs.

	ROCK REMOVAL
	Take necessary health and safety measures according to related Federal, Provincial and Municipal regulations.
	Remove rock to alignments, profiles, and cross sections generally as indicated.
	Explosive blasting is not permitted.
	Use rock removal procedures to produce uniform and stable excavation surfaces. Minimize overbreak, and to avoid damage to adjacent structures.
	Prepare rock surfaces which are to bond to concrete, by scaling, pressure washing and broom cleaning surfaces.
	Excavate trenches to lines and grades to minimum of 250 mm below pipe invert indicated.
	Cut trenches to widths as indicated.
	Remove boulders and fragments which may slide or roll into excavated areas.
	Correct unauthorized rock removal at no extra cost, in accordance with requirements specified in Section 31 23 33 - Excavating, Trenching and Backfilling.

	ROCK DISPOSAL
	Dispose of removed rock under the direction of the Departmental Representative and in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal, Section 31 00 99 – Earthwork for Minor Works and Section 31 23 33 - Excavat...



	312333.pdf
	General
	RELATED SECTIONS
	Section Includes:
	Requirements for excavation, backfilling, and compacting trenches for the installation of various underground services.

	Related Sections:
	Section 31 00 99 – Earthworks for Minor Works.
	Section 31 05 16 – Aggregate Materials.
	Section 31 23 16 – Rock Removal.
	Section 32 01 90 – Tree and Shrub Preservation.


	REFERENCES
	American Society for Testing and Materials (ASTM)
	ASTM C117-04, Standard Test Method for Material Finer Than 0.075 mm (No.200) Sieve in Mineral Aggregates by Washing.
	ASTM C136-05, Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
	ASTM D422-63(2002), Standard Test Method for Particle-Size Analysis of Soils.
	ASTM D4318-00, Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils.

	Canadian Standards Association (CSA)
	CAN/CSA-A3000-03-A5-03, Portland Cement.
	CAN/CSA-A23.1-04, Concrete Materials and Methods of Concrete Construction.

	Ministry of Transportation, Ontario (MTO)
	Laboratory Testing Manual LS-602, Sieve Analysis of Aggregates.

	Ontario Provincial Standard Specifications (OPSS)
	OPSS 180 – Management of Excess Material.
	OPSS 314 - Untreated Granular, Subbase, Base, Surface, Shoulder, and Stockpiling.
	OPSS 501 – Compaction.
	OPSS 514 – Trenching, Backfilling, and Compacting.
	OPSS 1010 - Aggregates - Base, Subbase, Select Subgrade, and Backfill Material.


	SITE CONDITIONS
	As per the Geotechnical Report, the bedrock surface varies from elevations of 97.5m to 100.2m which is approximately 0.5m to 2.0m below existing grade level. Rock profiles indicated on Contract drawings have been extrapolated based on data provided in...

	DEFINITIONS
	Excavation classes: two (2) classes of excavation will be recognized; common excavation and rock excavation.
	Rock: solid material in excess of 1 mP3P and which cannot be removed by means of heavy duty mechanical excavating equipment. Frozen material not classified as rock.
	Common excavation: excavation of materials of whatever nature, which are not included under definitions of rock excavation.

	Topsoil: material capable of supporting good vegetative growth and suitable for use in top dressing, landscaping and seeding.
	Waste material: excavated material unsuitable for use in Work or surplus to requirements.
	Borrow material: material obtained from locations outside area to be graded, and required for construction of fill areas or for other portions of Work.
	Unsuitable materials:
	Weak, chemically unstable, and compressible materials.
	Frost susceptible materials under excavated areas.

	Unshrinkable fill: very weak mixture of cement, concrete aggregates and water that resists settlement when placed in utility trenches, and capable of being readily excavated.

	SUBMITTALS
	Provide in accordance with Section 01 11 00 – General Instructions.

	QUALITY ASSURANCE
	Provide in accordance with Section 01 11 00 – General Instructions.

	WASTE MANAGEMENT AND DISPOSAL
	Management and disposal of excess materials shall conform to the requirements of OPSS 180, except as may be amended and extended herein.
	These requirements do no relieve the Contractor of its obligations imposed by the Contractor’s Certificate of Approval for Waste Management System no any Municipal, Provincial or Federal legislation.
	Pursuant to Subsection 180.07.04 of OPSS 180, management by opening burning is not permitted on or within the confines of the Owner’s property.
	Collect and separate plastic, paper packaging and corrugated cardboard in accordance with the Waste Management and Disposal Plan.
	The Contractor shall notify the Departmental Representative and the Ministry of the Environment and Energy immediately upon the discovery of any contaminated material encountered within the contract limits.
	If contaminated materials or contaminated groundwater are encountered within the construction limits, the Contractor shall remove and dispose of this material under the supervision and guidelines of the Ministry of the Environment and Energy. Handling...

	Place materials defined as hazardous or toxic in designated containers.
	Ensure emptied containers are sealed and stored safely.
	The Contractor shall not be entitled to claim for delay to the Contract Work due to meeting the requirements of this specification.

	PROTECTION OF EXISTING FEATURES
	Protect existing features in accordance with applicable local regulations.
	Existing buried utilities and structures:
	Size, depth and location of existing utilities and structural as indicated are for reference only. Completeness and accuracy are not guaranteed.
	The locations of utilities shown on the Contract Drawings are approximate only and not guaranteed. Prior to commencing excavation Work, the Contractor shall be responsible to notify applicable Owner or authorities having jurisdiction, establish locati...
	Confirm locations of buried utilities by careful test excavations.
	Maintain and protect from damage, water, sewer, gas, electric, telephone and other utilities and structures encountered as indicated.
	Where utility lines or structures existing in area of excavation, obtain direction from Departmental Representative before removing or re-routing.
	Record location of maintained, re-routed and abandoned underground lines.
	Confirm locations of recent excavations adjacent to area of excavation.

	Existing surface features:
	Conduct, with Departmental Representative a condition survey of existing trees and other plants, fencing, service poles, wires, pavement, survey bench marks and monuments which may be affected by Work.
	Protect surface features from damage while Work is in progress. In even of damage, immediately make repair to approval of Departmental Representative.


	STABILITY OF EXCAVATION
	Employ such construction methods, plats, procedures and precautions to ensure that the excavations are stable, free from disturbance and, reasonable dry. Recommendations as described in geotechnical investigation reports shall be strictly followed.
	Such construction methods shall include, but are not limited to:
	Interlocking steel sheeting and shoring.
	Ground water control systems employing pumping from dewatering devices.
	Surface water or free water control systems employing ditches, stone drains, pipes and/or pumps.
	Temporary excavation protection required.

	Employ such construction methods, plant and materials to ensure that migration of fine soil into pipe bedding or sub-bedding from adjacent ground shall not take place.
	Do not use clear stone or other material with high proportions of voids for bedding or sub-bedding unless specified or ordered in writing by Departmental Representative for specific locations.
	Follow procedures for trimming of sheeting, staging of excavation and ground water control to ensure the stability of excavation and existing structures.


	Products
	MATERIALS
	Type 1 Fill: Shall conform to OPSS 314 and OPSS 1010 for granular ‘A’ material.
	Type 2 Fill: Shall conform to OPSS 314 and OPSS 1010 for granular ’B’ Type II material.
	Type 3 Fill: Shall conform to OPSS 314 and OPSS 1010 for granular ‘B’ Type I material.
	Type 3A Fill: Shall conform to OPSS 314 and OPSS 1010 for granular ‘B’ Type I material uniformly graded with compacted in place unit weight not to exceed 17 kN/mP3P.
	Type 4 Fill: Selected and approved native material.
	Non Shrink Backfill:
	The non shrink backfill is a controlled low-strength Portland cement concrete product with a compressive strength of 827 to 1034 kPa in 30 to 60 days and has a 0-inch slump.



	Execution
	SITE PREPARATION
	Remove obstructions, ice and snow from surfaces to be excavated within limits indicated.
	Cut pavement or sidewalk neatly along limits of proposed excavation in order that surface may break evenly and cleanly.

	PREPARATION/PROTECTION
	Protect existing features in accordance with applicable local regulations.
	Keep excavations clean, free of standing water, and loose soil.
	Where soil is subject to significant volume change due to change in moisture content, cover and protect to Departmental Representative approval.
	Protect natural and man-made features required to remain undisturbed. Unless otherwise indicated or located in an area to be occupied by new construction, protect existing trees from damage.
	Protect buried services that are required to remain undisturbed.

	STRIPPING OF TOPSOIL
	Commence topsoil stripping of areas as directed by Departmental Representative after area has been cleared of brush, weeds, grasses, rocks, and debris and removed from site.
	Strip topsoil to depths as indicated in Section 31 14 13 – Soil Stripping and Stockpiling.
	Do not mix top soil with subsoil.

	Stockpile in locations as indicated in Section 31 14 13 – Soil Stripping and Stockpiling.
	Stockpile height not to exceed 2 m and should be protected from erosion.

	Dispose of unused topsoil as directed in Section 31 14 13 – Soil Stripping and Stockpiling.

	STOCKPILING
	Stockpile fill materials in areas designated by Section 31 14 13 – Soil Stripping and Stockpiling.
	Stockpile granular materials in manner to prevent segregation.
	Protect fill materials from contamination.

	COFFERDAMS, SHORING, BRACING AND UNDERPINNING
	Shoring, bracing and underpinning to be completed in accordance with recommendations outlined in the geotechnical investigation report. Geotechnical investigation report will be provided by Departmenta Representative.

	DEWATERING AND HEAVE PREVENTION
	Provide all labour, plant and materials necessary to keep excavations stable and free of water while Work is in progress.
	Provide standby equipment as necessary to ensure continued operation of dewatering system in case of breakdown of primary system.
	Insulate piping and fittings and provide shelter and heating as necessary to maintain dewatering system in operation.
	Discontinue ground water control in a manner so that disturbance of structure and/or pipeline is avoided.
	Follow recommendations outlined in geotechnical investigation report.
	Dispose of water in a manner not detrimental to public and private property or any portion of Work completed or under construction.
	Submit for Departmental Representative review details of proposed dewatering or heave protection methods.
	Protect open excavations against flooding and damage due to surface run-off.

	REMOVAL OF FROZEN GROUND
	Do not use backhoe bucket or drop weight to break frozen ground.
	Adopt method of removal of frozen ground that will not cause excessive noise, ground vibration, or damage to adjacent structures and utilities.

	EXCAVATION
	Excavate to lines, grades, elevations and dimensions as indicated by Departmental Representative and shown on the contract documents.
	Remove paving, demolished foundations, rubble, and other obstructions encountered during excavation.
	Protect existing pavement not designated for removal, light units and structures from damage. In event of damage, immediately replace or make repairs to approval of Departmental Representative at no additional cost.
	Sweep remaining asphalt pavement surfaces and clean of debris resulting from removal operations using rotary power brooms and hand brooming as required.
	Excavation must not interfere with bearing capacity of adjacent foundations.
	Do not disturb soil within branch spread of trees or shrubs that are to remain. If excavating through roots, excavation by hand and cut roots with sharp axe or saw and follow the related guidelines.
	For trench excavation, unless otherwise authorized by Departmental Representative in writing, do not excavate more than 15 m of trench in advance of installation operations and do not leave open more than 15 m at end of day's operation. Contractor to ...
	Notify site inspector if bottom of excavation appears to be unsuitable for foundation. Excavate unsuitable material as directed or agreed upon by Departmental Representative until satisfactory foundation is attained. Backfill with approved granular ma...
	Stockpile excavated materials suitable for backfill.
	Separate materials that are unsuitable for backfill.
	Keep excavated and stockpiled materials suitable for backfill safe distance away from edge of trench as directed by Departmental Representative.
	Dispose of surplus and unsuitable excavated material off site at an appropriate location.
	Do not obstruct flow of surface drainage.
	Do not use trenching box if soil conditions or method of use are such that disturbance of soil, bedding or pipe occurs.
	Earth bottoms of excavations to be undisturbed soil, level, free from loose, soft or organic matter.
	Notify Departmental Representative when bottom of excavation is reached.
	Obtain Departmental Representative approval of completed excavation.
	Remove unsuitable material from trench bottom to extent and depth as indicated by Contract Documents and direction of Departmental Representative.
	Correct unauthorized over-excavation as follows:
	Backfill excess excavation beyond grades indicated under footing or structures to require grade with Class ‘C’ 15 MPa concerete.
	Remove and replace weakened or disturbed soil with 15 Mpa concrete where excavated surface below or beside proposed structure is disturbed or weakened by unsuitable construction methods or procedures which may include inadequate control of ground wate...
	Remove and replace weakened or disturbed soil with approved granular material compacted to 98% maximum dry density in accordance with standard Proctor maximum dry density (SPMDD) where excavated surface below or beside proposed pipeline is disturbed o...
	All other areas fill with Granular ‘B’ Type II placed in maximum 300mm thick loose lifts and compacted to not less than 95% SPMDD.

	Hand trim, make firm and remove loose material and debris from excavations. Where material at bottom of excavation is disturbed, compact foundation soil to density at least equal to undisturbed soil. Clean out rock seams and fill with concrete mortar ...

	FILL TYPES AND COMPACTION
	Use types of fill as indicated or specified below. Compaction densities are in accordance with OPSS 501:
	Grading within footprints of strictures (but outside zones of influence of footings) and under paved areas: Granular ‘A’ (crushed stone), Granular ‘B’ Type II material placed in lifts no greater than 300 mm and compacted to 95% SPMDD.
	Zones of influence of footings: Granular ‘B’ Type II material placed in lifts no greater than 300 mm and compacted to 95% SPMDD.
	Landscaped areas (where settlement of ground surface is of minor concern): Type 4 fill spread in thin lifts and at least compacted using the wheels/tracks of the spreading equipment.
	If Type 4 fill is used to build up subgrade levels for areas to be paved, then it is to be placed in this lifts and compacted to 95% SPMDD.
	Defective Fills: If, during progress of work, tests indicate fills do not meet specified requirements or compaction, remove defective fills, replace, compact and retest at no extra cost. Contractor to pay cost of retest.


	BEDDING AND SURROUND OF UNDERGROUND SERVICES
	Place and compact granular material for bedding and surround of underground services as directed by installation recommendations provided by Manufacturer and Contract Documents.
	Place bedding and surround material in unfrozen condition.

	BACKFILLING
	Do not proceed with backfilling until Departmental Representative has inspected and approved installations.
	Areas to be backfilled are to be free from debris, snow, ice, water and frozen ground.
	Do not use backfill material that is frozen or contains ice, snow or debris.
	Do not proceed with backfilling operations until completion of following:
	Place backfill material in uniform layers as directed in Clause 3.9 up to grades indicated. Compact each layer before placing succeeding layer.

	Backfilling around installations:
	Place bedding and surround material as specified elsewhere.
	Do not backfill around or over cast-in-place concrete within 24 h after placing of concrete.
	Place layers simultaneously on both sides of installed Work to equalize loading.
	Only small vibratory compaction equipment should be used within 0.5 m of foundation walls.
	Where temporary unbalanced earth pressures are liable to develop on walls or other structures:
	If approved by Departmental Representative, erect bracing or shoring to counteract unbalance, and leave in place until removal is approved.


	The use of native materials for backfilling is acceptable but shall be under the direction of the Departmental Representative.
	Other requirements for backfilling are indicated on Contract Drawings.

	SUPPORT AT STRUCTURES
	Where pipe is laid into a structure across an excavated area, provide one of the following:
	Backfill excavation below pipe with controlled density fill or 15 MPA concrete up to first pipe joint at undisturbed soil.
	Install reinforced concrete beam capable of supporting pipe and overburden between structure and undisturbed soil. Place backfill to level of underside of beam before placing beam.
	Provide a flexible pipe joint from outside face of structure unless indicated otherwise on the drawings.


	RESTORATION
	Upon completion of Work, remove waste materials and debris in accordance to Section 01 74 21 - Construction/Demolition Waste Management and Disposal, trim slopes, and correct defects as directed  by Departmental Representative.
	Replace topsoil as indicated on Contract Drawings and as reasonable directed by Departmental Representative.
	Furnish all labour, plant, equipment, and materials to restore all disturbed public and private property in the construction area to its former conditions upon completion of the Work. Activities may include as follows:
	Reinstate lawns to elevation which existed before excavation.
	Reinstate pavements disturbed by excavation to thickness, structure and elevation which existed before excavation.
	Clean and reinstate areas affected by Work.
	Use temporary plating to support traffic loads over unshrinkable fill for initial 24 hours.
	Protect newly graded areas from traffic and erosion and maintain free of trash or debris.


	INSPECTION AND TESTING
	Perform the following testing during construction:
	Sample proposed sources of fill and granular materials and advise as to acceptability, maximum densities obtainable and compaction procedures.
	Examine the bearing surface prior to placing of concrete footings or fill materials.
	Carry out the internal compaction tests to ensure the required density is achieved, and report the results of such tests in writing.
	Determine the moisture content of the fill material to ensure optimum compaction.

	The Contractor shall provide proper and sufficiency samples, ample opportunity and access at all times for the NRC independent testing company to inspect materials, operations and completed Works carried out under this section.
	The Departmental Representative will retain and pay for an independent testing company to perform compaction and other tests.



	32911913.pdf
	General
	SUMMARY
	Section Includes:
	Requirements associated with stockpiling, providing and placing topsoil.

	Related Sections:
	Section 31 14 13 – Soil Stripping and Stockpiling.


	REFERENCES
	Agriculture and Agri-Food Canada
	The Canadian System of Soil Classification, Third Edition, 1998.

	Canadian Council of Ministers of the Environment
	PN1340-2005, Guidelines for Compost Quality.

	Ontario Provincial Standard Specifications (OPSS)
	OPSS 570 – Topsoil.
	OPSS 570 shall apply except as amended or extended herein.
	Article 570.10 Basis of Payment shall be deleted, as the associated costs with supplying, placement and grading of topsoil shall be included in the lump sum cost of the project.




	DEFINITIONS
	Compost:
	Mixture of soil and decomposing organic matter used as fertilizer, mulch, or soil conditioner.
	Compost is processed organic matter containing 40% or more organic matter as determined by Walkley-Black or Loss On Ignition (LOI) test.
	Product must be sufficiently decomposed (i.e. stable) so that any further decomposition does not adversely affect plant growth (C:N ratio below 50), and contain no toxic or growth inhibiting contaminates.


	WASTE MANAGEMENT AND DISPOSAL
	Proceed in accordance with Section 01 74 21 – Construction / Demolition Waste Management and Disposal.


	Products
	TOPSOIL
	Topsoil for seeded areas: mixture of particulates, micro organisms and organic matter which provides suitable medium for supporting intended plant growth.
	Soil texture based on The Canadian System of Soil Classification, to consist of 20 to 70% sand, minimum 7% clay, and contain 2 to 10% organic matter by weight.
	Contain no toxic elements or growth inhibiting materials.
	Finished surface free from:
	Debris and stones over 50 mm diameter.
	Course vegetative material, 10 mm diameter and 100 mm length, occupying more than 2% of soil volume.

	Consistence: friable when moist.


	SOIL AMENDMENTS
	Fertilizer:
	Fertility: major soil nutrients present in following amounts:
	Nitrogen (N): 20 to 40 micrograms of available N per gram of topsoil.
	Phosphorus (P): 40 to 50 micrograms of phosphate per gram of topsoil.
	Potassium (K): 75 to 110 micrograms of potassium per gram of topsoil.
	Calcium, magnesium, sulfur and micro-nutrients present in balanced ratios to support germination and/or establishment of intended vegetation.
	Ph value: 6.5 to 8.0.

	Peatmoss:
	Derived from partially decomposed species of Sphagnum Mosses.
	Elastic and homogeneous, brown in colour.
	Free of wood and deleterious material which could prohibit growth.
	Shredded particle minimum size: 5 mm.

	Sand: washed coarse silica sand, medium to course textured.
	Organic matter: compost Category A in accordance with CCME  PN1340, unprocessed organic matter, such as rotted manure, hay, straw, bark residue or sawdust, meeting the organic matter, stability and contaminant requirements.
	Limestone:
	Ground agricultural limestone.
	Gradation requirements: percentage passing by weight, 90% passing 1.0 mm sieve, 50% passing 0.125 mm sieve.

	Fertilizer: industry accepted standard medium containing nitrogen, phosphorous, potassium and other micro-nutrients suitable to specific plant species or application or defined by soil test.

	SOURCE QUALITY CONTROL
	Advise Departmental Representative of sources of topsoil to be utilized with sufficient lead time for testing.
	Contractor is responsible for amendments to supply topsoil as specified.
	Soil testing by recognized testing facility for PH, P and K, and organic matter.
	Testing of topsoil will be carried out by testing laboratory designated by Departmental Representative.
	Soil sampling, testing and analysis to be in accordance with Provincial standards.



	Execution
	TEMPORARY EROSION AND SEDIMENTATION CONTROL
	Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to requirements of authorities having jurisdiction.
	Inspect, repair, and maintain erosion and sedimentation control measures during construction until permanent vegetation has been established.
	Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.

	STRIPPING OF TOPSOIL
	Strip, Stockpile and dispose of topsoil as per Section 31 14 13 – Soil Stripping and Stockpiling.

	PREPARATION OF EXISTING GRADE
	Verify that grades are correct.
	If discrepancies occur, notify Departmental Representative and do not commence work until instructed.

	Grade soil, eliminating uneven areas and low spots, ensuring positive drainage.
	Remove debris, roots, branches, stones in excess of 50 mm diameter and other deleterious materials.
	Remove soil contaminated with calcium chloride, toxic materials and petroleum products.
	Remove debris which protrudes more than 75 mm above surface.
	Dispose of removed material off site.

	Cultivate entire area which is to receive topsoil to minimum depth of 100 mm.
	Cross cultivate those areas where equipment used for hauling and spreading has compacted soil.


	PLACING AND SPREADING OF TOPSOIL/PLANTING SOIL
	Place topsoil after Departmental Representative has accepted subgrade.
	Spread topsoil in uniform layers not exceeding 150 mm.
	For sodded areas keep topsoil 15 mm below finished grade.
	Spread topsoil as indicated to following minimum depths after settlement.
	150 mm for seeded areas.
	135 mm for sodded areas.

	Manually spread topsoil/planting soil around trees, shrubs and obstacles.

	FINISH GRADING
	Grade to eliminate rough spots and low areas and ensure positive drainage.
	Prepare loose friable bed by means of cultivation and subsequent raking.

	Consolidate topsoil to required bulk density using equipment approved by Departmental Representative.
	Leave surfaces smooth, uniform and firm against deep footprinting.


	ACCEPTANCE
	Departmental Representative will inspect and test topsoil in place and determine acceptance of material, depth of topsoil and finish grading.

	SURPLUS MATERIAL
	Dispose of materials except topsoil not required as directed by Departmental Representative.

	CLEANING
	Proceed in accordance with Section 01 74 11 - Cleaning.
	Upon completion of installation, remove surplus materials, rubbish, tools and equipment barriers.



	31321901.pdf
	General
	SUMMARY
	Section Includes:
	Materials and installation of polymeric geotextiles used in beneath structures set on gravel base with concrete supports, and roadbeds with the  purpose of which is to:
	Separate and prevent mixing of granular materials of different grading.
	Act as hydraulic filters permitting passage of water while retaining strength of granular structure.


	Related Sections:
	Section 31 23 33 - Excavating, Trenching and Backfilling.


	REFERENCES
	American Society for Testing and Materials International, (ASTM)
	ASTM D4491-99a, Standard Test Methods for Water Permeability of Geotextiles by Permittivity.
	ASTM D4595-86(2001), Standard Test Method for Tensile Properties of Geotextiles by the Wide-Width Strip Method.
	ASTM D4716-01, Test Method for Determining the (In-Plane) Flow Rate Per Unit Width and Hydraulic Transmissivity of a Geosynthetic Using a Constant Head.
	ASTM D4751-99a, Standard Test Method for Determining Apparent Opening Size of a Geotextile.

	Canadian General Standards Board (CGSB)
	CAN/CGSB-4.2 No. 11.2-M89(April 1997), Textile Test Methods - Bursting Strength - Ball Burst Test (Extension of September 1989).
	CAN/CGSB-148.1, Methods of Testing Geotextiles and Complete Geomembranes.
	No.2-M85, Methods of Testing Geosynthetics - Mass per Unit Area.
	No.3-M85, Methods of Testing Geosynthetics - Thickness of Geotextiles.
	No.6.1-93, Methods of Testing Geotextiles and Geomembranes - Bursting Strength of Geotextiles Under No Compressive Load.
	No.7.3-92, Methods of Testing Geotextiles and Geomembranes - Grab Tensile Test for Geotextiles.
	No. 10-94, Methods of Testing Geosynthetics - Geotextiles - Filtration Opening Size.


	Canadian Standards Association (CSA International)
	CAN/CSA-G40.20/G40.21-98, General Requirements for Rolled or Welded Structural Quality Steel/Structural Quality Steel.
	CAN/CSA-G164-M92(R1998), Hot Dip Galvanizing of Irregularly Shaped Articles.

	Ontario Provincial Standard Specifications (OPSS)
	OPSS 1860 - Geotextiles.


	DELIVERY, STORAGE AND HANDLING
	During delivery and storage, protect geotextiles from direct sunlight, ultraviolet rays, excessive heat, mud, dirt, dust, debris and rodents.


	Products
	MATERIAL
	Geotextiles: synthetic fibre fabric, supplied in rolls with physical and hydraulic properties in accordance with OPSS 1860 for their intended use.
	Factory seams: sewn in accordance with manufacturer's recommendations.
	Thread for sewn seams: equal or better resistance to chemical and biological degradation than geotextile.


	Execution
	INSTALLATION
	Place geotextile material by unrolling onto graded surface in orientation, manner and locations indicated and retain in position with generally accepted practice.
	Place geotextile material smooth and free of tension stress, folds, wrinkles and creases.
	Place geotextile material on sloping surfaces in one continuous length from toe of slope to upper extent of geotextile.
	Overlap each successive strip of geotextile 600 mm over previously laid strip.
	Join successive strips of geotextile by sewing.
	Protect installed geotextile material from displacement, damage or deterioration before, during and after placement of material layers.
	After installation, cover with overlying layer within 4 h of placement.
	Replace damaged or deteriorated geotextile to approval of Departmental Representative.
	Place and compact soil layers in accordance with Section 31 23 33 - Excavating Trenching and Backfilling, 33 46 16 - Sub-Drainage and 33 46 20 - Foundation and Underslab Drainage.

	CLEANING
	Proceed in accordance with Section 01 74 11 – Cleaning.

	PROTECTION
	Vehicular traffic not permitted directly on geotextile.



	320190.pdf
	General
	SUMMARY
	Section Includes:
	Description of measures required to protect and preserve trees and root systems affected by changing grades or excavation which are not designated for removal.

	Related Sections:
	Section 31 23 33 – Excavation, Trenching and Backfilling.
	Section 23 11 23 – Facility High Pressure Natural Gas Pipe.
	Section 23 11 24 – Engineered Multi-Pipe System.


	REFERENCES
	Ontario Provincial Standard Specifications (OPSS)
	OPSS 565 – Protection of Trees.
	OPSS 565 shall apply except as amended or extended herein.
	Article 565.10 Basis of Payment shall be deleted, as the costs associated with materials and labour for the preservation of trees shall be included in the lump sum cost of the project.





	Products
	MATERIALS
	Fill:
	Type (A): clean, natural river sand and gravel material, free from silt, clay, loam, friable or soluble materials and organic matter.
	Type (B): excavated soil, free from roots, rocks larger than 75 mm, building debris, and toxic ingredients (salt, oil, etc). Excavated material shall be approved by Departmental Representative before use as fill.

	Coarse washed stones: 35-75 mm diameter.
	Draintile: 100 mm diameter corrugated plastic perforated tubing complete with snap couplings. Fill vents with 20 mm clear stone.
	Peatmoss:
	Derived from partially decomposed species of Sphagnum Mosses.
	Elastic and homogeneous.
	Free of wood and deleterious material which could prohibit growth.
	Shredded minimum particle size: 5 mm.

	Fertilizer:
	To Canada Fertilizer Act and Fertilizers Regulations.
	Complete, commercial, slow release with 35 % of nitrogen content in water-insoluble form.

	Filter Cloth:
	Type 1: 100 % non-woven needle punched polyester, 2.75 mm thick, 240 g/mP2P mass.
	Type 2: biodegradable burlap.

	Untreated wood posts or recycled composite plastic posts: 38 x 89 x 2400 mm length.
	Welded wire fabric (WWF): 100 x 100mm, to CSA G30.5.


	Execution
	IDENTIFICATION AND PROTECTION
	Identify plants and limits of root systems to be preserved as approved by Departmental Representative.
	Protect plant and root systems from damage, compaction and contamination resulting from construction as approved by Departmental Representative.
	Ensure no pruning is done inside drip line. If pruning inside drip line is required consult an aborist or Canadian Certified Horticultural Technician (CCHT) as approved by Departmental Representative.

	ROOT CURTAIN SYSTEM
	Identify limits for required construction excavation as approved by Departmental Representative.
	Prior to construction excavation, hand dig trench minimum 500 mm wide x 1500 mm deep, along perimeter of excavation limits which are adjacent trees to be preserved.
	Prune exposed roots cleanly at side of trench nearest plants to be preserved. Pruned ends to point obliquely downwards.
	Install untreated wooden posts or recycled composite plastic posts and welded wire fabric against construction edge of trench.
	Securely attach filter fabric on plant side of wire mesh.
	Prepare homogeneous mixture of fertilizer, parent material and organic matter.
	Add organic matter to mixture to achieve 7-9% organic matter content by weight.
	Incorporate with mixture grade 2:12:8 ratio fertilizer (dry) at rate of 1.5 kg/mP3P.

	Backfill with homogeneous mixture between curtain wall and plants to be preserved in layers not exceeding 150 mm in depth. Compact each layer to 85% Standard Proctor Density.
	Protect root curtain from damage during construction operations.
	Water plants and root curtain sufficiently during construction to maintain optimum soil moisture condition until backfill operations are complete.
	Remove root curtain during backfill operations. Ensure root curtain is cut down to 300 mm below finished grade and remove cut material.

	TRENCHING AND TUNNELING FOR UNDERGROUND SERVICES
	Centre line location and limits of trench/tunnel excavation to be approved by Departmental Representative prior to excavation.
	Excavate manually within zone of root system. Protect roots, and cut roots cleanly with sharp disinfected tools.
	Backfill for tunnel and trench in accordance with Section 23 05 05 – Installation of Pipework and Section 31 23 33 – Excavation, Trenching and Backfilling. Avoid damage to trunk and roots of tree as much as possible.

	LOWERING GRADE AROUND EXISTING TREE
	Begin Work in accordance with schedule approved by Departmental Representative.
	Cut slope not less than 500 mm from tree trunk to new grade level.
	Excavate to depths as indicated. Protect from damage root zone which is to remain.
	When severing roots at excavation level, cut roots with sharp tools.
	Cultivate excavated surface manually to 15 mm depth.
	Prepare homogeneous soil mixture consisting by volume of:
	60 % excavated soil cleaned of roots, plant matter, stones, debris.
	25 % coarse, clean sterile sand.
	15 % organic matter.
	Grade 2:12:8 fertilizer at rate of 1.5 kg/mP3P.

	Place soil mixture over area of excavation to finished grade level. Compact to 85% Standard Proctor Density.
	Water entire root zone to optimum soil moisture level.
	Install surface cover of seeding.



	321123.pdf
	General
	SUMMARY
	Section Includes:
	Requirements for the construction of untreated granular subbase, base, roadway surface and shoulder, edge ramping for pavement and stockpiling.

	Related Sections:
	Section 31 05 16 - Aggregate Materials.
	Section 31 23 33 – Excavation, Trenching and Backfilling.


	REFERENCES
	American Society for Testing and Materials (ASTM)
	ASTM C117-04, Standard Test Methods for Material Finer Than 0.075 mm Sieve in Mineral Aggregates by Washing.
	ASTM C131-03, Standard Test Method for Resistance to Degradation of Small-Size Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine.
	ASTM C136-05, Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
	ASTM D422-63(2002), Standard Test Method for Particle-Size Analysis of Soils.
	ASTM D1557-02e1, Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000ft-lbf/ftP3P) (2,700kN-m/mP3P).
	ASTM D1883-99, Standard Test Method for CBR (California Bearing Ratio) of Laboratory Compacted Soils.
	ASTM D4318-00, Standard Test Methods for Liquid Limit, Plastic Limit and Plasticity Index of Soils.

	Ministry of Transportation, Ontario (MTO)
	Laboratory Testing Manual LS-602, Sieve Analysis of Aggregates.

	Ontario Provincial Standard Specifications
	OPSS 501 – Compaction.


	DELIVERY, STORAGE, AND HANDLING
	Deliver and stockpile aggregates as per Section 31 05 16 - Aggregate Materials, Section 31 23 33 – Excavation, Trenching and Backfilling and in accordance with OPSS 1001.
	Stockpile granular materials in manner to prevent segregation.
	Store cement in weathertight bins or silos that provide protection from dampness and easy access for inspection and identification of each shipment.


	Products
	MATERIALS
	Granular ‘B’ Type II materials to Section 31 23 33 – Excavation, Trenching and Backfilling.
	Granular ‘A’ materials to Section 31 23 33 – Excavation, Trenching and Backfilling.


	Execution
	SEQUENCE OF OPERATION
	Place granular sub-base after subgrade has been inspected and approved by Departmental Representative.
	Place granular base after sub-base surface has been inspected and approved by Departmental Representative.

	PLACING
	Construct granular base and granular sub-base to depth and grade in areas indicated.
	Ensure no frozen material is placed.
	Place material only on clean unfrozen surface, free from snow and ice.
	Begin spreading material on crown line or on high side of one-way slope.
	Place material using methods which do not lead to segregation or degradation of aggregate.
	For spreading and shaping material, use spreader boxes having adjustable templates or screeds which will place material in uniform layers of required thickness.
	Shape each layer to smooth contour and compact to specified density before succeeding layer is placed.
	Remove and replace that portion of layer in which material becomes segregated during spreading.

	COMPACTION
	Compaction as per Section 31 23 33 – Excavation, Trenching and Backfilling and in accordance to OPSS 501.
	Correct surface irregularities by loosening and adding or removing material until surface is within specified tolerance.

	PROOF ROLLING
	For proof rolling use standard roller of 45400 kg gross mass with four pneumatic tires each carrying 11350 kg and inflated to 620 kPa. Four tires arranged abreast with centre to centre spacing of 730 mm.
	Obtain approval from Departmental Representative to use non standard proof rolling equipment.
	Proof roll at level in granular base and sub-base as indicated. If use of non standard proof rolling equipment is approved, Departmental Representative to determine level of proof rolling..
	Make sufficient passes with proof roller to subject every point on surface to three separate passes of loaded tire.
	Where proof rolling reveals areas of defective subgrade:
	Remove base, sub-base and subgrade material to depth and extent as directed by Departmental Representative.
	Backfill excavated subgrade with sub-base material and compact in accordance with this section.
	Replace sub-base material and compact in accordance with this section.
	Replace base material and compact in accordance with this section.

	Where proof rolling reveals defective base or sub-base, remove defective materials to depth and extent as directed by Departmental Representative and replace with new materials in accordance with this section at no extra cost.

	SITE TOLERANCES
	Finished base and sub-base surfaces to be within plus or minus 10 mm of established grade and cross section but not uniformly high or low.

	PROTECTION
	Maintain finished base and sub-base in condition conforming to this Section until succeeding material is applied or until acceptance by Departmental Representative.



	321540.pdf
	General
	SUMMARY
	Section Includes:
	Requirements for aggregates used in surface treatment.

	Related Sections:
	Section 31 05 16 – Aggregate Materials.
	Section 31 23 33 – Excavation, Trenching and Backfilling.
	Section 32 11 23 – Aggregate Base Courses.


	REFERENCES
	American Society for Testing and Materials (ASTM)
	ASTM C 136-96a, Method for Sieve Analysis of Fine and Coarse Aggregates.
	ASTM C 117-95, Test Method for Material Finer Than 0.075 mm (No. 200) Sieve in Mineral Aggregates by Washing.
	ASTM E 11-95, Specification for Wire - Cloth Sieves for Testing Purposes.
	ASTM D 4318-98, Test Method for Liquid Limit, Plastic Limit and Plasticity Index of Soils.
	ASTM D 698-91, Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate Mixtures, Using 5.5 lb. (2.49-kg) Rammer and 12-in (304.8-mm) Drop.

	Ministry of Transportation, Ontario (MTO)
	Laboratory Testing Manual LS-602, Sieve Analysis of Aggregates.

	Ontario Provincial Standard Specifications (OPSS)
	OPSS 1001 – Aggregates – General.
	OPSS 1860 – Geotextiles.


	DELIVERY, STORAGE AND HANDLING
	Deliver and stockpile aggregates as per Section 31 05 16 – Aggregate Materials, Section 31 23 33 – Excavation, Trenching and Backfilling and in accordance with OPSS 1001.
	Stockpile granular materials in manner to prevent segregation.


	Products
	MATERIALS
	Granular topping:
	Screenings: hard, durable, crushed stone particles, free from clay lumps, cementation, organic material, frozen material and other deleterious materials.
	Gradations: within limits specified as per OPSS 1006.

	Geotextile filter: in accordance with OPSS 1860.


	Execution
	SUBGRADE
	Ensure that subgrade preparation conforms to levels and compaction required to allow for installation of granular base.

	GEOTEXTILE FILTER
	Install geotextile filter as indicated.

	GRANULAR SUB-BASE
	Granular sub-base material minimum thickness: as indicated on Contract Drawings.
	Place in layer of 150 mm compacted thickness. Compact layer to 95% Standard Density in accordance with ASTM D 698.

	GRANULAR BASE
	Granular base material minimum thickness: as indicated on Contract Drawings.
	Spread and compact granular base material in uniform layers not exceeding 150 mm compacted thickness.
	Compact to a density of not less than 100% Standard Density in accordance with ASTM D 698.

	GRANULAR TOPPING
	Place granular topping to compacted thickness as indicated on Contract Drawings.
	Place in layer of 100 mm compacted thickness. Compact layer to 90% Standard Density in accordance with ASTM D 698.

	FIELD QUALITY CONTROL
	Inspection and testing of crushed stone paving will be carried out by designated testing laboratory.
	Costs of tests will be paid by National Research Council.



	323113.pdf
	General
	SUMMARY
	Section Includes:
	Materials for installation and repair of chain link fences and gates.

	Related Sections:
	Not Applicable.


	REFERENCES
	American Society for Testing and Materials International, (ASTM).
	ASTM A53/A53M-02, Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated Welded and Seamless.
	ASTM A90/A90M-01, Standard Test Method for Weight [Mass] of Coating on Iron and Steel Articles with Zinc or Zinc-Alloy Coatings.
	ASTM A121-99, Standard Specification for Zinc-Coated (Galvanized) Steel Barbed Wire.
	A653/A653M-03, Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.
	ASTM C618-03, Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use as a Mineral Admixture in Concrete.

	Canadian General Standards Board (CGSB).
	CAN/CGSB-138.1-96, Fabric for Chain Link Fence.
	CAN/CGSB-138.2-96, Steel Framework for Chain Link Fence.
	CAN/CGSB-138.3-96, Installation of Chain Link Fence.
	CAN/CGSB-138.4-96, Gates for Chain Link Fence.
	CAN/CGSB-1.181-99, Ready-Mixed Organic Zinc-Rich Coating.

	Ontario Provincial Standard Specifications (OPSS)
	OPSS 541 – Chain-Link Fence.
	OPSS 541 shall apply except as amended or extended herein.
	Article 541.10 Basis of Payment shall be deleted, as all costs associated with the supply and installation of chain-link fencing shall be included in the lump sum project costs.


	OPSS 1541 – Chain-Link Fence Components.


	WASTE MANAGEMENT AND DISPOSAL
	Waste Management and Disposal:
	The contractor is responsibility to coordinate and dispose of all waste material to local provincial and municipality requirements.

	It is the full responsibility of the contractor to insure that all construction material, equipment, tools, etc. are stored and used in a safe and reasonable manor as per good industry standards.
	The contractor is responsible for all damaged and stolen material, tools or equipment on site.
	The contractor is responsible for the delivery of all material, tools or equipment.


	Products
	MATERIALS
	Chain-link fence fabric, posts and rails, diagonal wire braces, top and bottom wires, gates, fittings and accessories, turnbuckles and barbed wires and associated accessories shall be in accordance with OPSS 1541.
	Concrete mixes and materials: in accordance with CAN/CSA-A23.1
	Nominal coarse aggregate size: 20-5.
	Compressive strength: 20 MPa minimum at 28 days
	5 to 8 % air entrainment.
	Additives: fly ash to CAN/CSA-A23.5.

	Chain-link fence fabric: to CAN/CGSB-138.1.
	Type 1, Class A, #9 gauge steel wire woven in 50.8 mm mesh.
	Height of fabric: 1.8 m.
	Acceptable material : galvanized steel.

	Top rail and mid brace: 32 mm diameter schedule 40 galvanized steel to CAN/CGSB-138.2.
	Corner/End/Gate posts: 100 mm diameter schedule 40 galvanized steel to CAN/CGSB-138.2.
	Bottom tension wire: to CAN/CGSB-138.2, single strand, 6 gauge galvanized steel wire.
	Tie wire fasteners: to CAN/CGSB-138.2, single strand minimum 14 gauge aluminum alloy wire.
	Tension bar: to ASTM A653/A653M, 6 x 25 mm minimum galvanized steel.
	Gates: to CAN/CGSB-138.4. All gates shall be lockable.
	Gate frames: to ASTM A53/A53M, galvanized steel pipe, standard weight 45 mm outside diameter pipe for outside frame, 35 mm outside diameter pipe for interior bracing.
	Fabricate gates as indicated with electrically welded joints, and hot-dip galvanized after welding.
	Fasten fence fabric to gate with twisted selvage at top.
	Furnish gates with galvanized malleable iron hinges, latch and latch catch with provision for padlock which can be attached and operated from either side of installed gate.
	Furnish double gates with chain hook to hold gates open and centre rest (300 mm x 300 mm x 150 mm deep concrete rest –flush with grade) with drop bolt for closed position.

	Fittings and hardware: to CAN/CGSB-138.2, galvanized steel.
	Tension bar bands: 3 x 20 mm minimum galvanized steel.
	Post caps to provide waterproof fit, to fasten securely over posts and to carry top rail.
	Overhang tops to provide waterproof fit, to hold top rails and an outward  projection to hold barbed wire overhang.
	Provide projection with clips or recesses to hold 3 strands of barbed wire spaced 100 mm apart.
	Projection of approximately 300 mm long to project from fence at 45 degrees above horizontal.
	Turnbuckles to be drop forged.

	Organic zinc rich coating: to  CAN/CGSB-1.181.
	Barbed wire: to CAN/CGSB-138.2, minimum 2 mm diameter galvanized steel wire to ASTM A121, 4 point barbs with 125 mm spacing,  alternate spacing between 3 rolls.
	Grounding : Only required around electrical sub stations and has indicated. See Section 26 05 27 - Grounding – Primary.
	Grounding rod:  minimum 16 mm diameter copperwell rod, 3 m long .


	FINISHES
	Galvanizing:
	For chain link fabric: to CAN/CGSB-138.1 Grade 2.
	For pipe: 550 g/mP2Pminimum to ASTM A90.
	For barbed wire: to CAN/CGSB-138.2.
	For other fittings: to CAN/CSA-G164.



	Execution
	GRADING
	Remove debris and correct ground undulations along fence line to obtain smooth uniform gradient between posts.
	Provide clearance between bottom of fence and ground surface of 30 mm to 50 mm.


	ERECTION OF FENCE
	Erect fence along lines as indicated on Contract Documents and to CAN/CGSB-138.3.
	Excavate post holes to dimensions indicated on Contract Documents.
	Space line posts maximum 3 m apart, measured parallel to ground surface.
	Space straining posts at equal intervals not to exceed 150 m if distance between end or corner posts on straight continuous lengths of fence over reasonably smooth grade, is greater than 150 m.
	Install additional straining posts at sharp changes in grade and where directed by Departmental Representative.
	Install corner post where change in alignment exceeds 10 degrees.
	Install end posts at end of fence and at buildings.
	Install gate posts on both sides of gate openings.

	Place concrete in post holes then embed posts into concrete.
	Extend concrete 25 mm above ground level and slope to drain away from posts.
	Brace to hold posts in plumb position and true to alignment and elevation until concrete has set.

	Do not install Chain-link fence fabric until concrete has cured minimum of 5 days.
	Install brace between end and gate posts and nearest line post, placed in centre of panel and parallel to ground surface.
	Install braces on both sides of corner and straining posts in similar manner.

	Install overhang tops and caps.
	Install top rail between posts and fasten securely to posts and secure waterproof caps and overhang tops.
	Install bottom tension wire, stretch tightly and fasten securely to end, corner, gate and straining posts with turnbuckles and tension bar bands. Wire to be located 25 mm above finished grade.
	Lay out Chain-link fence fabric. Stretch tightly to tension recommended by manufacturer and fasten to end, corner gate and straining posts with tension bar secured to post with tension bar bands spaced at 300 mm intervals.
	Knuckled selvedge at bottom.
	Twisted selvedge at top.
	Base of fabric to be a maximum of 25 mm above finished grade.

	Secure fabric to top rails, line posts and bottom tension wire with tie wires at 450 mm intervals.
	Give tie wires minimum two twists.

	Install barbed wire strands and clip securely to lugs of each projection.
	Install grounding rods as indicated.

	INSTALLATION OF GATES
	Install gates in locations as indicated on Contract Documents.
	Level ground between gate posts and set gate bottom approximately 40 mm above ground surface.
	Determine position of centre gate rest for double gate.
	Cast gate rest in concrete as directed.
	Dome concrete above ground level to shed water.

	Install gate stops where indicated.

	TOUCH UP
	Clean damaged surfaces with wire brush removing loose and cracked coatings. Apply two coats of organic zinc-rich paint to damaged areas.
	Pre-treat damaged surfaces according to manufacturers' instructions for zinc-rich paint.


	CLEANING
	Proceed in accordance with Section  01 11 00 – General Instructions.
	Clean and trim areas disturbed by operations.
	Dispose of surplus materials.
	Repair and re-instate any damaged items (ie. existing fencing, fence posts, grass, asphalt, etc.) to original or better condition that received damage as a result of fence installation.


	SKETCH
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	General
	RELATED REQUIREMENTS
	Section 26 05 00 - Common Work Results – Electrical.

	REFERENCES
	Section 01000 General Requirements.


	Products
	BUILDING WIRES
	Minimum for all types of conductors: stranded for 10 AWG and larger. Minimum size: 12 AWG, solid.
	Copper conductors: size as indicated, with 600 V insulation of cross-linked thermosetting polyethylene material rated RW90 XLPE, for circuits going below grade use RWU90 XLPE, jacketed from breaker to equipment.
	Neutral wire: continuous throughout its length without breaks, rated 100%.
	Separate insulated green grounding conductors in all electrical conduits.
	Conductors shall be soft copper properly refined and tinned having a minimum conductivity of 98%.
	BX not allowed under this contract.
	For outdoor flood lights pole mounted, use stranded #10 AWG.
	Use No. 10 AWG for branch circuit wiring extending more than 30 M to farthest outlet from panel. Use larger where indicated on drawing.
	Circuit numbers indicated on the drawing are intended as a guide for the proper connection of multi-wire circuits at the panel.
	Take care to keep the conductors free from twisting.
	Use approved lubricant for pulling in conduit.
	Leave sufficient slack on all runs to permit proper splicing and connection of electrical devices.
	Branch circuit wiring of 120 volt applications to be multi-wire utilizing common neutrals. Under no condition shall any switch break neutral conductor.
	Provide and install an approved fire-retardant wrap or coating for PVC jacketed cables installed in a grouped configuration of two or more.

	TECK 90 CABLE
	Cable: in accordance with Section 26 05 00 - Common Work Results for Electrical. Use only TECK 90 cables for hazardous location areas.
	Conductors:
	Grounding conductor: copper.
	Circuit conductors: copper, size as indicated but minimum size #12 AWG.

	Insulation:
	Cross-linked polyethylene XLPE.
	Rating: 600 V.

	Inner jacket: polyvinyl chloride material.
	Overall covering: thermoplastic polyvinyl chloride, compliant to applicable Building Code classification for this project.
	Fastenings:
	One hole, straps to secure surface cables 50 mm and smaller. Two hole steel straps for cables larger than 50 mm.
	Channel type supports for two or more cables at centers.
	Threaded rods: 6 mm diameter to support suspended channels.

	Connectors:
	Approved for TECK cable in hazardous location areas.

	Cable must be CSA approved and rated for Hazardous Location Class 1, Zone 1.
	Temperature rating -40 degrees to 90 degrees Celsius.
	Sun resistant.
	Lead Free
	CSA C22.2 # 131 and CSA C22.2 # 239.
	Acceptable: Nexans Firez-II Teck 90, XLPE, 600V or approved equivalent.


	Execution
	FIELD QUALITY CONTROL
	Perform tests in accordance with Section 26 05 00 - Common Work Results for Electrical.
	Perform tests using method appropriate to site conditions and to approval of Departmental Representative and AHJ over installation.
	Perform tests before energizing electrical system.
	Cable Colour Coding: to Section 26 05 00 Common Work Results for Electrical.
	Conductor length for parallel feeders to be identical.
	.1   Install building wires as follows:
	Make joints, taps and splices in approved boxes with solderless connectors.
	Ensure the lugs accommodate all the strands of the conductor.
	Replace any wire or cable showing evidence of mechanical injury.
	Use No. 10 AWG for branch circuit wiring extending more than 30 m (100 ft.) to farthest outlet from panel.
	Circuit numbers indicated on the drawing are intended as a guide for the proper connection of multi-wire circuits at the panel.
	Take care to keep the conductors free from twisting.
	Use an approved lubricant for pulling in conduit.
	Leave sufficient slack on all runs to permit proper splicing and connection of electrical devices.
	Branch circuit wiring of 120 volt applications to be multi-wire utilizing common neutrals. Under no condition shall any switch break a neutral conductor.

	Lace or clip groups of feeder cables at distribution centres, pull boxes, and termination points.
	Wiring in walls: typically drop or loop vertically from above to better facilitate future renovations.  Generally wiring from below and horizontal wiring in walls to be avoided unless indicated.
	Branch circuit wiring for surge suppression receptacles and permanently wired computer and electronic equipment to be 2-wire circuits only, i.e. common neutrals not permitted.
	Provide numbered wire collars for control wiring.  Numbers to correspond to control shop drawing legend.  Obtain wiring diagram for control wiring.
	Where equipment is used in Hazardous Locations Class 1 Zone 1 or Zone 2 areas, cable feeding equipment must use only TECK 90 for Class 1 Zone 1 or Zone 2.

	GENERAL CABLE INSTALLATION
	Install but not limited to panels, transformer, breakers, lighting. See drawing for layout of equipment.
	Underground Electrical Service:
	Allow adequate conductor length for connection to service equipment.
	Install pulling irons as required.
	Seal ducts and conduits at building entrance location after installation of cable. Do same for spare conduits.


	CABLE INSTALLATION IN DUCTS
	Install cables in ducts where indicated on drawing.
	Do not pull spliced cables inside ducts.

	Install multiple cables in duct simultaneously.
	Use CSA approved lubricants of type compatible with cable jacket to reduce pulling tension.
	To facilitate matching of colour coded multiconductor control cables reel off in same direction during installation.
	Before pulling cable into ducts and until cables are properly terminated, seal ends of lead covered cables with wiping solder; seal ends of non-leaded cables with moisture seal tape.
	After installation of cables, seal duct ends with duct sealing compound.
	See drawing for wiring to be installed for equipment.

	INSTALLATION OF TECK90 CABLE (0 -1000 V)
	Group cables wherever possible on channels.
	Install cable securely supported by straps.

	INSTALLATION OF CONTROL CABLES
	Ground control cable shield.



	260528.pdf
	General
	RELATED SECTIONS
	Section 26 05 00 - Common Work Results - Electrical.

	REFERENCES
	American National Standards Institute (ANSI)/Institute of Electrical and Electronics Engineers (IEEE)
	ANSI/IEEE 837-1989(R1996), Qualifying Permanent Connections Used in Substation Grounding.

	Canadian Standards Association, (CSA International)
	CAN/CSA C22.2 41-07 – Grounding and Bonding Equipment.



	Products
	EQUIPMENT
	Clamps for grounding of conductor: size as required.
	Copper conductor: 2/0 AWG, bare, stranded, tinned, soft annealed.
	Ground bus bar: Rated 600V or better, copper, size 6.4mm X 51mm by 102mm, complete with insulated supports, fastenings, and connectors. Rated 1200A for M-49, 400A elsewhere.
	Non-corroding accessories necessary for grounding system, type, size, material as indicated, including but not necessarily limited to:
	Grounding and bonding bushings.
	Protective type clamps.
	Bolted type conductor connectors.
	Thermit welded type conductor connectors.
	Bonding jumpers, straps.
	Pressure wire connectors.



	Execution
	INSTALLATION GENERAL
	Install complete permanent, continuous grounding system including, conductors, connectors, busbars, accessories. Where EMT is used, run ground wire in conduit.
	Install connectors in accordance with manufacturer's instructions.
	Protect exposed grounding conductors from mechanical injury.
	Make buried connections, and connections using permanent mechanical connectors or inspectable wrought copper compression connectors to ANSI/IEEE 837.
	Use mechanical connectors for grounding connections to equipment provided with lugs.
	Soldered joints not permitted.
	Install bonding wire for flexible conduit, connected at both ends to grounding bushing, solderless lug, clamp or cup washer and screw. Neatly cleat bonding wire to exterior of flexible conduit.
	Install flexible ground straps for bus duct enclosure joints, where such bonding is not inherently provided with equipment.
	Install separate ground conductor to outdoor lighting standards.
	Connect building structural steel and metal siding to ground by welding copper to steel.
	Make grounding connections in radial configuration only, with connections terminating at single grounding point. Avoid loop connections.
	Ground secondary service pedestals.

	SYSTEM AND CIRCUIT GROUNDING
	Install system and circuit grounding connections to neutral of primary 600V system and secondary 120/208V system.

	EQUIPMENT GROUNDING
	Install grounding connections to typical equipment included in, but not necessarily limited to following list. Service equipment, transformers, duct systems, motor control centres,  control panels, building steel work, distribution panels, outdoor lig...

	GROUNDING BUS BAR
	Install copper grounding bus bar mounted on insulated supports on wall of M-49, 150mm AFF.
	Ground items of electrical equipment in electrical room to ground bus bar with individual bare stranded copper connections size as required by code.
	Install ground bus in truck depot area, see drawing for details.

	GROUNDING OF FENCE AT M-46D SUBSTATION
	When working in or around substation, substation must be locked and tag out as well have power turned off at pole switch.
	Disconnect existing grounding to substation and fence around excavation area during piping installation.
	Provide ground jumpers to maintain grounding of substation and fencing during construction.
	When piping installation is complete and before backfilling process, return grounding of substation and fence to its previous working state.
	Wire size to be the same as existing wiring at substation and fence.
	See mechanical drawing M-01 for location and further details.

	PERMAFROST
	Bond ground conductor or short tap from it, to outside metal sheathing of building close to power service conduit. Use lug or cast clamp, with bronze or plated bolt, nut and washers (not sheet metal screw or wood screw). Remove paint from sheathing fo...

	FIELD QUALITY CONTROL
	Perform tests in accordance with Section 26 05 00 - Common Work Results - Electrical.
	Perform ground continuity and resistance tests using method appropriate to site conditions and to approval of ESA.
	Perform tests before energizing electrical system.
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	General
	RELATED SECTIONS
	Section 26 05 00 - Common Work Results –Electrical.

	REFERENCES
	Canadian Standards Association (CSA International)
	CSA C22.1-09, Canadian Electrical Code, Part 1, 21th Edition.



	Products
	HAZARDOUS LOCATIONS
	For hazardous location areas, use Class 1 Zone 2 for compound area and for truck depot area use Class 1 Zone 1 and associated connection equipment. See drawing for specific locations of Hazardous Locations. Installation methods in the rest of this sec...

	OUTLET AND CONDUIT BOXES GENERAL
	Size boxes in accordance with CSA C22.1.
	102 mm square or larger outlet boxes as required.
	Gang boxes where wiring devices are grouped.
	Blank cover plates for boxes without wiring devices.
	Combination boxes with barriers where outlets for more than one system are grouped.
	Pressure type wire connectors sized to fit conductors.
	Use Cast FS outlets and conduits.
	Use spring open covers for outdoor outlets. Outdoor outlets to be rated weatherproof.

	CONDUIT BOXES
	Cast FS boxes with factory-threaded hubs and mounting feet for surface wiring of devices.

	FITTINGS - GENERAL
	Bushing and connectors with nylon insulated throats.
	Knock-out fillers to prevent entry of debris.
	Conduit outlet bodies for conduit up to 35mm and pull boxes for larger conduits. Pull boxes shall be steel and shall be galvanized or painted to prevent rusting. For lighting fixture outlets, use 102mm octagon boxes.
	Double locknuts and insulated bushings on sheet metal boxes.


	Execution
	INSTALLATION
	Support boxes independently of connecting conduits.
	Install one outlet, on each pole, 1.5M above grade. See drawing for details.
	Make necessary mounting adjustments to the outlet to match interior finish.
	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.
	Location and appearance to be approved by Departmental Representative.
	Fill boxes with paper, sponges or foam or similar approved material to prevent entry of debris during construction. Remove upon completion of work.
	For flush installations mount outlets flush with finished wall using plaster rings to permit wall finish to come within 6 mm of opening.
	Provide correct size of openings in boxes for conduit, mineral insulated and armoured cable connections. Do not install reducing washers.
	Vacuum clean interior of outlet boxes before installation of wiring devices.
	Identify systems for outlet boxes as required.
	Equip with centre fixtures studs for light fixtures
	Bond and ground as required.
	Installation of splitters, junction boxes, pull boxes and cabinets as follows:
	Mount plumb, true and square to the building lines.
	Install in inconspicuous but accessible locations.
	Install pull boxes so as not to exceed 30 M of conduit run between boxes or as indicated.




	260534.pdf
	General
	RELATED SECTIONS
	Section 26 05 00 - Common Work Results – Electrical.

	REFERENCES
	Canadian Standards Association (CSA International)
	CAN/CSA C22.2 No. 18-98(R2003), Outlet Boxes, Conduit Boxes, Fittings and Associated Hardware, A National Standard of Canada.
	CSA C22.2 No. 83-M1985(R2003), Electrical Metallic Tubing.
	CSA C22.2 No. 211.2-M1984(R2003), Rigid PVC (Unplasticized) Conduit.
	CAN/CSA C22.2 No. 227.3-05, Non-metallic Mechanical Protection Tubing (NMPT), A National Standard of Canada (February 2006).



	Products
	CABLES AND REELS
	Provide cables on reels or coils.
	Mark or tag each cable and outside of each reel or coil, to indicate cable length, voltage rating, conductor size, and manufacturer's lot number and reel number.

	Each coil or reel of cable to contain only one continuous cable without splices.

	CONDUITS
	Electrical metallic tubing (EMT): to CSA C22.2 No. 83, with couplings. Minimum size 12mm. EMT to be used only indoors.
	Bushings and Connectors:
	Insulated type, with the insulation an integral part of the fitting.

	Rigid PVC conduit: to CSA C22.2 No. 211.2.

	CONDUIT FASTENINGS
	One hole steel straps to secure surface conduits NPS 2 50 mm and smaller.
	Two hole steel straps for conduits larger than NPS 2 50 mm.

	Beam clamps to secure conduits to exposed steel work.
	Channel type supports for two or more conduits 2 m on centre.
	Threaded rods, 6 mm diameter, to support suspended channels.

	CONDUIT FITTINGS
	Fittings: to CAN/CSA C22.2 No. 18, manufactured for use with conduit specified. Coating: same as conduit.
	Ensure factory "ells" where 90 degrees bends for NPS 1 25 mm and larger conduits.
	Watertight connectors and couplings for EMT.
	Set-screws are not acceptable.

	Do not use flexible conduits, use TECK90 Cable.
	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.

	EXPANSION FITTINGS FOR RIGID CONDUIT
	Weatherproof expansion fittings with internal bonding assembly suitable for 100 mm linear expansion.
	Watertight expansion fittings with integral bonding jumper suitable for linear expansion and 19 mm deflection.
	Weatherproof expansion fittings for linear expansion at entry to panel.

	FISH CORD
	Polypropylene cord in empty conduit.

	Support Hardware and conduit
	Use 10mm threaded rod for suspended unistrut and conduit.
	Unless otherwise specified, use 41mm x 41mm galvanized steel unistrut for conduit support systems.


	Execution
	MANUFACTURER'S INSTRUCTIONS
	Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheets.

	INSTALLATION
	Install all conduits for M-49 indoors.
	Install Rigid PVC below grade as shown on drawing.
	Install conduit for floodlight mounted on M-47.
	Install raceways and fittings as follows:
	Rigidly support.
	Workmanlike manner.
	Maintain maximum headroom.
	Concealed in finished area.
	Surface-mounted in open area.
	Do not pass conduits through structural members except as indicated.
	Parallel to or at right angles to the building lines.
	Thoroughly ream all conduits at ends and terminate with appropriate locknuts and bushings.
	Cause minimum interference in spaces through which they pass.
	Plug or cap conduit during construction to protect from dust, dirt or water.
	Unless specifically indicated on drawings or with the permission of the Departmental Representative, do not cast conduits in concrete.
	Dry conduits out before installing wire.
	Mechanically bend steel conduit larger than 22 mm (3/4") diameter. Bend conduit cold.
	Do not cut or modify prefabricated bends.
	Function and appearance to be approved by Departmental Representative.
	Seal conduit and cable openings in fire- rated walls and floors with an approved fire stop material.
	Seal conduit and cable openings in exterior walls with a weatherproof silicone sealant.

	Install conduits to conserve headroom in exposed locations and cause minimum interference in spaces through which they pass.
	Use electrical metallic tubing (EMT) indoors only. Where circuit leads outdoors, use Rigid PVC conduit.
	Minimum conduit size for lighting and power circuits: NPS 3/4 19 mm.
	Bend conduit cold:
	Replace conduit if kinked or flattened more than 1/10th of its original diameter.

	Mechanically bend steel conduit over 19 mm diameter.
	Field threads on rigid conduit must be of sufficient length to draw conduits up tight.
	Install fish cord in empty conduits.
	Remove and replace blocked conduit sections.
	Do not use liquids to clean out conduits.

	Dry conduits out before installing wire.

	SURFACE CONDUITS
	Run parallel or perpendicular to building lines.
	Locate conduits behind infrared or gas fired heaters with 1.5 m clearance.
	Run conduits in flanged portion of structural steel.
	Group conduits wherever possible on suspended or surface channels.
	Do not pass conduits through structural members except as indicated.
	Do not locate conduits less than 75 mm parallel to steam or hot water lines with minimum of 25 mm at crossovers.

	CONCEALED CONDUITS
	Run parallel or perpendicular to building lines.
	Do not install horizontal runs in masonry walls.
	Do not install conduits in terrazzo or concrete toppings.

	CONDUITS UNDERGROUND
	Slope conduits to provide drainage.
	Waterproof joints (pvc excepted) with heavy coat of bituminous paint.

	CLEANING
	On completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.



	262402.pdf
	General
	RELATED SECTIONS
	Section 26 05 00 - Common Work Results - Electrical.

	REFERENCES
	CAN/CSA-C22.2 No.31-M89(R2000), Switchgear Assemblies.

	SHOP DRAWINGS AND PRODUCT DATA
	Indicate on shop drawings.
	Floor anchoring method and foundation template.
	Dimensioned cable entry and exit locations.
	Dimensioned position and size of bus.
	Overall length, height and depth.
	Dimensioned layout of internal and front panel mounted components.

	Include time-current characteristic curves for circuit breakers and fuses.


	Products
	SERVICE ENTRANCE BOARD
	Service Entrance Board: to CAN/CSA-C22.2 No.31.
	Rating: 600/347 V, 3 phase, 4 wire, 400 A. Mounting spaces 45, main lugs. Capable of handling 250A max branch circuit breaker.
	600 volt panelboards and higher: bus and breakers rated for 22,000 amp r.m.s. symmetrical interrupting capacity or as indicated.
	250 volt branch circuit panelboards and lower to have minimum interrupting capacity of 22,000 amp r.m.s. symmetrical.
	Cubicles: free standing, dead front, size as indicated.
	Hinged access panels with captive knurled thumb screws.
	Bus bars and main connections: 99.3% copper.
	Bus from load terminals of main disconnect switch to main lugs of distribution section.
	Cable from load terminals of main disconnect switch and bus to lugs of distribution section.
	Identify phases with colour coding.
	Copper bus with neutral of same ampere rating as mains.
	Top fed.
	Standard of Acceptance: SQUARE D I-Line or approved equivalent.

	PANELBOARD LD1
	Rating: 120/208V, 3 phase, 4 wire, minimum 200 A (Max 225A). 42 CCT.
	Double neutral busbar to 200%.
	Bus and breakers rated for 22,000 amp r.m.s. symmetrical interrupting capacity or as indicated.
	Branch circuit panelboards and lower to have minimum interrupting capacity of 22,000 amp r.m.s. symmetrical.
	Cubicles: free standing, dead front, size as indicated.
	Bus bars and main connections: 99.3% copper.
	Identify phases with colour coding.
	Copper bus with neutral of same ampere rating as mains.
	Plug-In breakers.
	Industrial grade.
	Standard of Acceptance: SQUARE D, NQ or approved equivalent.

	PANELBOARD ELD1
	Rating: 120/208V, 3 phase, 4 wire, minimum 100 A (Max 125A). 30 CCT.
	Main breaker 120/208V, 50A, 22kA short circuit.
	Bus and breakers rated for 22,000 amp r.m.s. symmetrical interrupting capacity or as indicated.
	Branch circuit panelboards and lower to have minimum interrupting capacity of 22,000 amp r.m.s. symmetrical.
	Cubicles: free standing, dead front, size as indicated.
	Bus bars and main connections: 99.3% copper.
	Identify phases with colour coding.
	Copper bus with neutral of same ampere rating as mains.
	Plug-In breakers.
	Industrial grade.
	Standard of Acceptance: SQUARE D, NQ or approved equivalent.

	MOULDED CASE CIRCUIT BREAKERS
	Breakers in M-47:
	One - 250A, 600/347V, 3 pole, 80% rated, minimum 22,000 amp r.m.s, trip. Square D I-Line.
	Two – 15A, 600V, 3 pole, 80% rated, minimum 22,000 amp r.m.s, trip. Square D I-Line.
	Two – 30A, 600V, 3 pole, 80% rated, minimum 22,000 amp r.m.s, trip. Square D I-Line.
	Two – 30A, 600V, 3 pole, 80% rated, minimum 22,000 amp r.m.s, trip. Square D I-Line.
	One – 60A, 120/208V, 3 pole, 80% rated, 22,000 amp r.m.s, and trip.

	Breakers in M-49:
	One - 60A, 600/347V, 3 pole, 80% rated, 22,000 amp r.m.s, and trip.
	Two - 20A, 208V, 3 pole, 80% rated, 22,000 amp r.m.s. and trip.
	Forty - 15A, 120V, 1 pole, 80% rated, 22,000 amp r.m.s. and trip.
	Twenty in panel LD1, twenty in panel ELD1.


	Thermal-magnetic moulded case circuit breakers, quick-make, quick-break type, for manual and automatic operation with temperature compensation for 40 C ambient.
	Common-trip breakers with single handle for multiple applications.
	All circuit breakers are to include the Uhandle accessory, “Handle Padlock Attachment”, fixed attachment which locks breaker on or off.
	Magnetic instantaneous trip elements in circuit breakers, to operate only when the value of current reaches 10 times their setting.
	Circuit breaker and panel to be of same manufacturer and factory installed for all new breakers.
	Circuit breakers minimum rating: 22K or better for all voltages.
	Standard of acceptance: Square D I-line for M-47. M-49 Square D I-Line or approved equivalent.

	NON FUSED DISCONNECT SWITCH
	400A rated, 600/347V, 4W non fused disconnect switches in NEMA 1 enclosure.
	Provision for padlocking in "OFF" switch position.
	Mechanical voidable door interlock in "ON" position.
	Quick-make, quick-break action.
	"ON-OFF" switch position indication on switch enclosure cover.
	Short circuit rating 200kA.
	Standard of acceptance: Square D or approved equivalent.

	GROUNDING
	Copper ground bus extending full width of cubicles and located at bottom.
	Lugs at each end for grounding cable.

	OUTDOOR GROUNDING GRID
	See section 26 05 28.

	TVSS
	For 600V system PD1 in M-47 and PD1 in M-49:
	240kA per phase, 120kA per mode.
	ANSI/IEEE C62.41 Location C, B & A.
	30-Year warranty with unlimited free replacement
	UL 1449 3PrdP edition
	Component level fusing.
	MOV
	Form C dry contact with audible alarm and silence button option.
	UL 1283 Tracking Filter.
	Standard of Acceptance: TPS Model TK-ST240-3Y600-L or approved equivalent.

	For both 120/208V panels in M-49:
	120kA per phase, 60kA per mode.
	ANSI/IEEE C62.41 Location C, B & A.
	30-Year warranty with unlimited free replacement
	UL 1449 3PrdP edition
	Component level fusing.
	MOV
	Form C dry contact with audible alarm and silence button option.
	UL 1283 Tracking Filter.
	Flush Mounted Plate Kit
	Standard of Acceptance: TPS Model TK-LP120-3Y208-FL-FMP or approved equivalent.


	FINISHES
	Apply finishes in accordance with Section 26 05 00 - Common Work Results - Electrical.
	Service entrance board exterior: gray.


	EQUIPMENT IDENTIFICATION
	Provide equipment identification in accordance with Section 26 05 00 - Common Work Results - Electrical.

	SOURCE QUALITY CONTROL
	Departmental Representative to witness final factory tests.
	Notify Departmental Representative in writing 5 business days in advance that service entrance board is ready for testing.


	Execution
	INSTALLATION
	Locate service entrance board and fasten to unistruts. Mount unistruts to floor and back wall. Use grade materials capable of handling 150% of the weight.
	Connect main secondary service to line terminals of main disconnect switch.
	Connect load terminals of distribution switches to feeders.
	Check factory made connections for mechanical security and electrical continuity.
	Run 2/0 AWG bare copper in 41 mm conduit from M-47 ground bus to M-49 building ground. See grounding drawing E-01.
	Install TVSS systems in building M-47 and M-49. See drawing E-02.
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	General
	RELATED SECTIONS
	Section 26 05 00 - Common Work Results - Electrical.

	REFERENCES
	Canadian Standards Association (CSA International)
	CSA-C22.2 No.42-99(R2002), General Use Receptacles, Attachment Plugs and Similar Devices.
	CSA-C22.2 No.42.1-00, Cover Plates for Flush-Mounted Wiring Devices (Bi-national standard, with UL 514D).
	CSA-C22.2 No.55-M1986(July 2001), Special Use Switches.
	CSA-C22.2 No.111-00, General-Use Snap Switches (Bi-national standard, with UL 20, twelfth edition).



	Products
	SWITCHES
	One: 20 A, 120 V, single pole switches to: CSA-C22.2 No.55 and CSA-C22.2 No.111.
	Manually-operated general purpose ac switches with following features:
	Terminal holes approved for No. 10 AWG wire.
	Silver alloy contacts.
	Urea or melamine moulding for parts subject to carbon tracking.
	Suitable for back and side wiring.
	Ivory toggle.

	Toggle operated fully rated for tungsten filament and fluorescent lamps, and up to 80% of rated capacity of motor loads.
	Captive mounting screws, quiet safe mechanical action with rust-proofed mounting strap and silver alloy contact points.
	Toggle actuated, colour white unless otherwise indicated.
	Brass screw terminals rated 20 AMP at 125 volt.
	Switch of one manufacturer throughout project.
	Specification grade, shallow body, designed to withstand high inductive fluorescent loads.

	RECEPTACLES
	Duplex receptacles, CSA type 5-20 R, GFI, 125 V, 20 A, U ground, to: CSA-C22.2 No.42 with following features:
	Cast FS urea moulded housing.
	Suitable for No. 10 AWG for back and side wiring.
	Break-off links for use as split receptacles.
	Eight back wired entrances, four side wiring screws.
	Triple wipe contacts and riveted grounding contacts.

	Other receptacles with ampacity and voltage as indicated.
	Receptacles of one manufacturer throughout project.
	One piece body.

	COVER PLATES
	Cover plates for wiring devices to: CSA-C22.2 No.42.1.
	Cast FS.
	Rated for outdoor use.
	Spring close cover.
	Cover plates from one manufacturer throughout project.
	Sheet steel utility box cover for wiring devices installed in surface-mounted utility boxes.
	Cast cover plates for wiring devices mounted in surface mounted FS type conduit boxes.
	Splitters, junction boxes & cabinets:
	Sheet metal enclosure, welded corners and formed cover, provide as required.


	Wiring Terminations
	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.
	For large conductor sizes, use bolted or compression solderless type connectors.
	Use high temperature connectors and insulation on all connections of high temperature conductors.
	Where connector types are called for on the drawings or in the specification, do not use other types.
	Lugs, terminals, screws used for termination of wiring to be suitable for copper conductors.


	Execution
	INSTALLATION
	Switches:
	Install single throw switches with handle in "UP" position when switch closed.
	Install switches in gang type outlet box when more than one switch is required in one location.
	Mount toggle switches at height in accordance with Section 26 05 00 - Common Work Results - Electrical.

	Receptacles:
	Install receptacles in gang type outlet box when more than one receptacle is required in one location.
	Mount receptacles at 1.5M above grade for outdoor receptacles otherwise height in accordance with Section 26 05 00 - Common Work Results - Electrical.
	Where split receptacle has one portion switched, mount vertically and switch upper portion.
	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 pi...
	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.
	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.

	Cover plates:
	Protect cover plate finish with paper or plastic film until other work is finished.
	Install suitable common cover plates where wiring devices are grouped.
	Do not use cover plates meant for flush outlet boxes on surface-mounted boxes.

	Where more than one local device is shown at one location, they are to be set under one cover plate.
	Bond and ground as required.



	264113.pdf
	General
	RELATED SECTIONS
	Section 26 05 00 – Common Work Results – Electrical.

	REFERENCES
	American National Standards Institute (ANSI)/Institute of Electrical and Electronics Engineers (IEEE)
	ANSI/IEEE 837-1989, Standard for Qualifying Permanent Connections Used in Substation Grounding.

	Canadian Standards Association (CSA International)
	CAN/CSA-B72-M87(R2008), Installation Code for Lightning Protection Systems.
	CAN/CSA 22.1-09.


	DESCRIPTION OF SYSTEM
	System to consist of metallic air terminal, lightning conductors connecting air terminal to ground, sky wire cone and interconnected ground plates and/or ground cables.

	SHOP DRAWINGS
	Submit shop drawings in accordance with Section 26 05 00.
	Indicate materials and methods of attachment of conductors to air terminal and electrodes.

	REGULATORY REQUIREMENTS
	System subject to: approval by authority having jurisdiction. In this section only, Authority having jurisdiction will be Ontario Fire Marshall’s Office for lightning protection.
	Contractor doing installation of lightning protection must be licensed for such work under the Ontario Lightning Rod Act through the Ontario Fire Marshal office. Insurance for this section requires Workers Compensation coverage as well as P.L and P.D....


	Products
	MATERIALS
	Air terminals: copper solid rod.
	Copper conductor: minimum 4 m long for each plate, bare, stranded, tinned, soft annealed, size 1/0 AWG.
	Bond wire will be bare, stranded, tinned, soft annealed, size #2 AWG.

	Plate electrodes: copper, surface area 0.5M² or larger, 2 mm thick or greater.
	Aluminum Down Conductor:
	ASTM: B498.
	ACSR: 2/0 AWG, 220 Amperage or better.
	Accessories for clamping from Aluminum conductor to copper conductor.

	Fastenings and attachment straps: copper.
	Use copper conductors, terminals, connectors.
	Connections: copper, permanent mechanical connectors or inspectable wrought copper compression connectors to ANSI/IEEE 837.
	25M Pole (PROVIDED BY NRC):
	Free standing concrete pole with supporting base.
	Class H or better.
	25M in length, 3.5M buried below grade.
	Strength of pole based on mounting lightning air terminal at top of pole, ACSR 2/0 AWG aluminum cable to lightning grounding grid and anchored with associated accessories to support equipment mentioned.
	Must take into account requirements of CSA B72-87.
	Designed for seismic, ice build up and wind conditions.
	Base support structure:
	Due to shallow conditions of approximately 600mm of soil to bedrock, drilling will be required into bedrock of 609mm in width and up to 3.5M into bedrock.
	Support of pole must be properly built to safely support pole and associated equipment being attached to pole as part of this project.




	Execution
	INSTALLATION
	Install lightning protection to CAN/CSA-B72, Class V.
	Bond discharge conductors to service mast or other non-current-carrying electrical parts.
	Submit certificate of installation to Departmental Representative.
	Install from top of 25M pole air terminal and down conductor. Down conductor will be anchored into bedrock. Down conductor will not run down pole, instead will be installed similar to a guy wire setup. Coordinate with Departmental Representative for d...
	25M Pole to be installed by others.
	Anchor guy wire into bedrock securely and connect to lightning ground plates.
	Clear soil to bedrock and reuse soil without debris. Increase soil to provide 1M of soil above bedrock in lightning grid area.
	Connect bond wire 600mm below grade to grounding system of M-49.
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	General
	RELATED REQUIREMENTS
	Section 26 05 00 - Common Work Results – Electrical.

	REFERENCES
	American National Standards Institute (ANSI)
	ANSI C82.1-04, Lamp Ballasts-Line Frequency Fluorescent Lamp Ballast.
	ANSI C82.4-02(R2007), Ballasts for High-Intensity-Discharge and Low-Pressure Sodium Lamps Multi Supply Type.

	American National Standards Institute/Institute of Electrical and Electronics Engineers (ANSI/IEEE)
	ANSI/IEEE C62.41-1991, Recommended Practice for Surge Voltages in Low-Voltage AC Power Circuits.

	ASTM International Inc.
	ASTM F1137-00(2006), Standard Specification for Phosphate/Oil and Phosphate/Organic Corrosion Protective Coatings for Fasteners.

	Canadian Standards Association (CSA International)
	ICES-005-07, Radio Frequency Lighting Devices.
	Underwriters' Laboratories of Canada (ULC)

	ACTION AND INFORMATIONAL SUBMITTALS
	Product Data:
	Provide manufacturer's printed product literature, specifications and datasheet and include product characteristics, performance criteria, physical size, finish and limitations.
	Provide complete photometric data prepared by independent testing laboratory for luminaires where specified, for review by Departmental Representative.



	Products
	FIXTURE
	Hazardous Location lighting L1:
	Lamp: LED 98W or better
	70% lumens at 60,000 hours.
	Electronic Ballasts.
	Class 1 Zone 2
	120V, AC.
	-40 Celsius.
	Corrosion-Resistant Construction – Non-metallic body, gasketed lenses, and lens locking system, IP 66, NEMA 4X.
	Photocell as an accessory.
	Standard of Acceptance for hazardous locations: Cooper Crouse-Hinds or approved equivalent.


	INTERIOR LIGHT FIXTURES
	L2: 120V, 32W, 2 lamp, 1209mm
	Ballast: electronic, factory wired.
	Lamp included.
	Fused.
	CSA Approved.
	Manufacturer's acceptable product: Lithonia Lightning or approved equivalent.

	EXTERIOR FLOODLIGHTS
	Outdoor weatherproof floodlight:
	Housing die-cast aluminum, epoxy painted socket housing. Anodised aluminum lens ring, gasket, and complete with stainless steel pressure clamps. Lens assembly captive to reflector by hinge.
	Lens: clear heat tempered, shock and impact resistant.
	Reflector: specular Alzak aluminum.
	THREE: Lamp L4: 1000 W, 120V, metal halide.
	TWO: Lamp L3: 70 W, 120V, metal halide.
	Ballast: compatible with lamp, factory wired.
	Lamp included.
	Fused.
	For outdoor use.
	CSA Approved.
	Photocell built in.
	Manufacturer's acceptable product: Lithonia Lightning or approved equivalent.


	LED AREA LIGHTING OUTDOORS
	Rugged, die-cast, single-piece aluminum housing. Integral arm. Metallic screen covers the top of the housing. Sealed housing, protection agaisnt moisture and environmental contaminants. Low-profile design.
	Lens: clear heat tempered, shock and impact resistant. Reflector: specular Alzak aluminum.
	Lamp L5: 120V, 100W LED, 50,000 hours life.
	Integral fail off option
	Ballast: compatible with lamp, factory wired.
	Fused.
	For outdoor use.
	CSA Approved.
	Photocell built in.
	Manufacturer's acceptable product: Lithonia Lightning or approved equivalent.
	Three 8M Pole (PROVIDED BY NRC):
	Free standing concrete pole with supporting base.
	Class H or better.
	Designed for seismic, ice build up and wind conditions.
	Base support structure:
	Due to shallow conditions of approximately 600mm of soil to bedrock, drilling will be required into bedrock of 508mm in width and up to 2M into bedrock.
	Support of pole must be properly built to safely support pole and associated equipment being attached to pole as part of this project.



	FINISHES
	Light fixture finish and construction to meet ULC listings and CSA certifications related to intended installation.


	Execution
	INSTALLATION
	Locate and install luminaires as detailed on drawings.
	Supply and install all luminaires complete with lamps, switches, supports, etc., to provide a complete working lighting system.
	Provide adequate support to suit ceiling system.
	Install lighting in Hazardous Locations areas to Class 1 ZONE 2 requirements.
	All lighting at M-47 and M-49 is to be connected to emergency power circuit.
	Poles installed by others. Fixtures on poles with wiring to base of poles will be done by others. Trenching and wiring to electrical panel will be done under this contract. Coordinate with Departmental Representative.

	WIRING
	Connect luminaires to lighting circuits:
	Install TECK90 for luminaires as indicated.
	Connect luminaires to lighting circuits directly for luminaire, exit fixtures, and exterior floodlights.


	LUMINAIRE SUPPORTS
	For suspended ceiling installations support each luminaire, independently of the ceiling support system with separate chains at each end. No. 80 steel sash chain minimum.
	Unless otherwise specified support fluorescent luminaires mounted in continuous rows once every 1.2 m (4').

	LUMINAIRE ALIGNMENT
	Align luminaires mounted in continuous rows to form straight uninterrupted line.
	Align luminaires mounted individually parallel or perpendicular to building grid lines as shown on drawing.

	EXTERIOR FLOODLIGHTS
	Install floodlight on M-49 in accordance with manufacturer's instructions and as indicated.
	Aim energized floodlight towards M-49.



	26121601.pdf
	General
	RELATED SECTIONS
	Section 26 05 00 - Common Work Results - Electrical.

	REFERENCES
	Canadian Standards Association (CSA International)
	CAN/CSA-C22.2 No.47-M90(R2001), Air-Cooled Transformers (Dry Type).
	CSA C9-M1981(R2001), Dry-Type Transformers.

	National Electrical Manufacturers Association (NEMA)


	Products
	TRANSFORMERS
	Use transformers of one manufacturer throughout project and in accordance with CAN/CSA-C22.2No.47, CSA-C9.
	Type ANN.
	Three phase, 45 KVA, 600/347V primary-120/208V secondary, compatible with new system, floor mounted.
	Class 220, 150 C temperature rise insulation system.
	Copper windings.
	Four 2.5% taps, 2-FCAN and 2-FCBN.
	EEMAC 1 enclosure with lifting lugs, removable metal front and side panels.
	Drip shield.
	NEMA 1.
	K-factor 20.
	Neutral bar rating 200% of line current.
	Electrostatic Shield > 90 (CM Attenuation @ 1kHz) dB.
	Vibration resistant rubber pads for base of transformer.

	EQUIPMENT IDENTIFICATION
	Provide equipment identification in accordance with Section 26 05 00 - Common Work Results - Electrical.
	Label size: 7.
	Nameplate wording: Confirm onsite before printing lamocoid.


	Execution
	INSTALLATION
	Mount dry type transformers on floor.
	Ensure adequate clearance around transformer for ventilation.
	Install transformers in level upright position.
	Remove shipping supports only after transformer is installed and just before putting into service.
	Loosen isolation pad bolts until no compression is visible.
	Make primary and secondary connections in accordance with wiring diagram.
	Install anti vibration pads for footing of transformer.
	Energize transformers after installation is complete.



	264200.pdf
	General
	SUMMARY
	Section Includes:
	General materials and installation requirements for the provision of a corrosion protection system. Corrosion protection system to be complete with anodes, associated cadwelded connection wiring on piping, test stations, and heat shrinkable sleeves on...
	Direct buried underground containment secondary pipe of engineered multi-pipe system.
	Direct buried underground facility high pressure natural gas piping.

	NRC shall be responsible for acquisition and payment of specialized independent consultant to monitor and inspect Contractor’s work in regards to installation of the cathotic protection system.

	Related Sections:
	23 11 23 – Facility High Pressure Natural Gas Piping.
	23 11 24 – Engineered Multi-Pipe System.


	REFERENCES
	Canadian Gas Association (CGA)
	CGA Recommended Practice OCC-1, for the control of external corrosion on buried or submerged metallic piping systems.

	Canadian Standards Association (CSA)
	CSA C22.3No.4 Control of Electrochemical Corrosion of Underground Metallic Structures.

	NACE International – SP0167-2007 Control of External Corrosion on Underground or Submerged Metallic Piping Systems.

	SHOP DRAWINGS
	Submit shop drawings in accordance with Section 00 10 00 – General Instructions.
	As a minimum, shop drawings shall indicated location of anodes, test stations, connecting cables, wire splicing details, installation procedures, hardware and accessories.

	WARRANTY
	Contractor hereby warrants that the cathodic protection will be effective in accordance with general conditions, for one year from date of project acceptance.


	Products
	MATERIALS
	Handling and Storage:
	All materials including anodes, test station, isolation kits, thermite welds and reference shall be stored in a clean and dry enclosure.

	Magnesium Anodes:
	Packaged high potential magnesium anodes shall conform to ASTM B843. The anode shall weigh 9.1 kg and be packaged with a backfill in a cardboard tube. The backfill shall be the following: Ground Hydrated Gypsum: 75% - 80%, Powdered Bentonite: 15% - 20...

	Test Station:
	Test station shall be the at grade test type with provisions to prevent vandalism complete with a durable, cast iron, locking lid. The lid shall be identified as "Test Station" for convenient monitoring of electrical current.
	Standard of Acceptance: Handley 4” Cathodic Protection Test Stations, as manufactured by Handley Industries.

	Thermite Welds:
	Thermite welding material shall be Cadweld as manufactured by ERICO. All thermite welds to steel pipe shall utilize a Cadweld CA15 cartridge.

	Zinc Reference:
	Reference shall be a 12.5mm by 255mm zinc ribbon to meet ASTM B 418. The reference shall be packaged with a backfill in a cardboard tube.  The backfill shall be the following: Ground Hydrated Gypsum: 75% - 80%, Powdered Bentonite: 15% - 20%, and Anhyd...

	Polarization Probes:
	Polarization probes shall be a 19mm by 400mm carbon steel rod with 3m minimum of #10 RWU90 white wire.

	Coatings:
	Field welded pipe girth welds shall be coated with a corrosion protection heat shrinkable sleeve.
	Standard of Acceptance: CANUS-CPS, Product K-60.

	Isolation Flange Kits:
	Isolation flange kits shall be appropriately sized, and must be rated for compatibility with the pipe product.
	Standard of Acceptance: PSI LineBackerTM Flange Insulation Kit, as manufactured by PIPELINE SEAL & INSULATOR, INC., or approved equal.


	EQUIPMENT
	Provide complete cathodic protection system, comprising sacrificial magnesium anodes having a minimum design life, of 20 years: to NACE SP0169-2007, CGA, CSA 22.3No.4.


	Execution
	INSTALLATION
	Magnesium Anodes:
	Packaged magnesium anodes shall be installed along each pipeline as indicated on the drawings:
	Maximum spacing of 12.5 m for engineered multi-pipe system.
	Maximum spacing of 20 m for facility high pressure natural gas piping.

	Each anode shall be placed below the piping at a minimum distance of 30 cm from the piping.  A small hole may be necessary to ensure the proper clearance.
	Anodes shall be covered with  minimum 150 mm of sand.
	Anode cable shall be thermite welded to the piping at the welded joint as per Section 3.4.  The thermite welds and wiring shall be covered with filler mastic.  Note: at the test station, the anode cable shall terminate directly at the test station ter...

	Test Station:
	Test station shall be installed at grade and encased in concrete.
	The nearest anode cable shall be terminated in the test station.  Two (2) #8 RWU90 structure cables shall be thermite welded to the pipeline and terminated in the test station.
	The zinc reference and polarization probe shall be placed within 15 cm of the pipe line and terminated in the test station.
	The anode and structure cables shall be connected together on the test station board.  One test station will be provided for each pipeline.

	Thermite Welds:
	All pipe structure and anode cable connections shall be connected to steel pipe by the thermite welding process using ERICO Cadweld or Thermoweld materials, and shall be welded directly the steel piping at the field welded girthwelds.
	Adequate slack shall be provided in all cables and lead wires for thermal contraction at appropriate intervals, such as at bends, risers, and in test stations.
	Each area for a proposed thermite welded connection to steel shall be dried and ground to provide a NACE No. 1 white surface. Removal of insulation and lacquer from wire and cable ends during preparation for thermite welding shall avoid cutting into w...
	The thermite weld shall be completed using a properly sized mould with a CA-15 weld metal cartridge as per the manufacturer’s instructions.  Putty can be around the mould to prevent the weld metal from leaking out if necessary.
	The integrity of each thermite weld shall be visually inspected to ensure all strands of the lead wire or cable conductor are terminated within the slag-free weld. Visual confirmation shall be provided by impacting each weld at 45 degrees using a ligh...
	After cleaning the completed welds, the surrounding area shall be covered with filler mastic.

	Electrical Isolation:
	Buried pipelines shall remain electrically isolated from electrical ground and other structures.  In future, isolation flange kits shall be installed at the first aboveground flange to isolate the belowground from the aboveground piping.

	Girthweld Coating:
	The exterior field pipe joints of the pipelines shall be covered using the K60 heat shrinkable sleeve as per the manufacturer’s instructions (the data sheets are attached).
	The bare steel pipe surface shall first be solvent washed and cleaned using a powered wire wheel or similar.
	Any areas with edges, voids, and thermite welds and wiring shall be first covered with filler mastic to avoid any cavities or voids under the heat shrink sleeve.
	The steel surface and wrap shall be heated as per the manufacturer’s instructions.  Temperatures shall be confirmed with an IR thermometer or similar.


	.6 Isolation Flange Kits:
	.1 Isolation flange kits shall be installed at the first flange at each belowground to aboveground pipeline transition and where indicated.
	.2 Before installation, the raised flange face should be clean and free of defects, scratches, etc.
	.3 Insert gasket between flanges and insert line up pins to ensure proper alignment.  A few bolts can be installed in order to hold the flange in place.
	.4 Insert isolation sleeves into available bolt holes.
	.5 Insert bolts with steel washers on the outsides and isolation washers closest to the flange.
	.6 Tighten bolts to 25% of torque.
	.7 Remove any line up bolts or pins, repeat steps 3 to 5.
	.8 Tighten bolts to 50% of torque.
	.9 Tighten bolts to 100% of torque.

	INSPECTION
	Contractor shall coordinate provide Departmental Representative with minimum 48 hours notice of first Thermite Welds. Departmental Represntative shall witness installation of first Thermite welding process and arrange for independent inspection of wel...
	.2. Before backfilling Departmental Representative shall hire an independent corrosion consultant to test and inspect cathotic protection system to insure proper installation of the various components, including the following:
	Inspection of the coating/wrap at various (minimum 30%) girth welds.
	Inspection of all anode installation and Thermite welds.
	Testing the buried zinc reference and polarization probe.
	Testing the test station to confirm proper connections.
	Perform a full over-the-line cathodic protection survey to confirm corrosion protection using a portable copper-copper sulfate reference electrode.
	Testing the electrical isolation at the piping systems.

	STANDARD DETAILS
	END OF SECTION
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	265000 - Lighting.pdf
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 26 05 00 - Common Work Results – Electrical.

	1.2  REFERENCES
	.1 American National Standards Institute (ANSI)
	.1 ANSI C82.104, Lamp BallastsLine Frequency Fluorescent Lamp Ballast.
	.2 ANSI C82.402(R2007), Ballasts for HighIntensityDischarge and LowPressure Sodium Lamps Multi Supply Type.

	.2 American National Standards Institute/Institute of Electrical and Electronics Engineers (ANSI/IEEE)
	.1 ANSI/IEEE C62.411991, Recommended Practice for Surge Voltages in Low-Voltage AC Power Circuits.

	.3 ASTM International Inc.
	.1 ASTM F113700(2006), Standard Specification for Phosphate/Oil and Phosphate/Organic Corrosion Protective Coatings for Fasteners.

	.4 Canadian Standards Association (CSA International)
	.5 ICES-005-07, Radio Frequency Lighting Devices.
	.6 Underwriters' Laboratories of Canada (ULC)

	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Product Data:
	.1 Provide manufacturer's printed product literature, specifications and datasheet and include product characteristics, performance criteria, physical size, finish and limitations.
	.2 Provide complete photometric data prepared by independent testing laboratory for luminaires where specified, for review by Departmental Representative.



	Part 2 Products
	2.1 FIXTURE
	.1 Hazardous Location lighting L1:
	.1 Lamp: LED 98W or better
	.2 70% lumens at 60,000 hours.
	.3 Electronic Ballasts.
	.4 Class 1 Zone 2
	.5 120V, AC.
	.6 -40 Celsius.
	.7 Corrosion-Resistant Construction – Non-metallic body, gasketed lenses, and lens locking system, IP 66, NEMA 4X.
	.8 Photocell as an accessory.
	.9 Standard of Acceptance for hazardous locations: Cooper Crouse-Hinds or approved equivalent.


	2.2 INTERIOR LIGHT FIXTURES
	.1 L2: 120V, 32W, 2 lamp, 1209mm
	.2 Ballast: electronic, factory wired.
	.3 Lamp included.
	.4 Fused.
	.5 CSA Approved.
	.6 Manufacturer's acceptable product: Lithonia Lightning or approved equivalent.

	2.3 EXTERIOR FLOODLIGHTS
	.1 Outdoor weatherproof floodlight:
	.1 Housing die-cast aluminum, epoxy painted socket housing. Anodised aluminum lens ring, gasket, and complete with stainless steel pressure clamps. Lens assembly captive to reflector by hinge.
	.2 Lens: clear heat tempered, shock and impact resistant.
	.3 Reflector: specular Alzak aluminum.
	.4 L3: 70 W, 120V, metal halide.
	.5 L4: 1000 W, 120V, metal halide.
	.6 Ballast: compatible with lamp, factory wired.
	.7 Lamp included.
	.8 Fused.
	.9 For outdoor use.
	.10 CSA Approved.
	.11 Photocell built in. 
	.12 Manufacturer's acceptable product: Lithonia Lightning or approved equivalent.


	2.4 LED AREA LIGHTING OUTDOORS
	.1  Rugged, die-cast, single-piece aluminum housing. Integral arm. Metallic screen covers the top of the housing. Sealed housing, protection agaisnt moisture and environmental contaminants. Low-profile design.
	.2 Lens: clear heat tempered, shock and impact resistant. Reflector: specular Alzak aluminum.
	.3 L5: 120V, 100W LED, 50,000 hours life.
	.4 Integral fail off option 
	.5 Ballast: compatible with lamp, factory wired.
	.6 Fused.
	.7 For outdoor use.
	.8 CSA Approved.
	.9 Photocell built in. 
	.10 Manufacturer's acceptable product: Lithonia Lightning or approved equivalent.
	.11 Three 8M Pole (PROVIDED BY NRC):
	.1 Free standing concrete pole with supporting base.
	.2 Class H or better.
	.3 Designed for seismic, ice build up and wind conditions.
	.4 Base support structure:
	.1 Due to shallow conditions of approximately 600mm of soil to bedrock, drilling will be required into bedrock of 508mm in width and up to 2M into bedrock.
	.2 Support of pole must be properly built to safely support pole and associated equipment being attached to pole as part of this project.



	2.5 FINISHES
	.1 Light fixture finish and construction to meet ULC listings and CSA certifications related to intended installation.


	Part 3 Execution
	3.1 INSTALLATION
	.1 Locate and install luminaires as detailed on drawings. 
	.2 Supply and install all luminaires complete with lamps, switches, supports, etc., to provide a complete working lighting system. 
	.3 Provide adequate support to suit ceiling system.
	.4 Install lighting in Hazardous Locations areas to Class 1 ZONE 2 requirements.
	.5 All lighting at M-47 and M-49 is to be connected to emergency power circuit.
	.6 Poles installed by others. Fixtures on poles with wiring to base of poles will be done by others. Trenching and wiring to electrical panel will be done under this contract. Coordinate with Departmental Representative.

	3.2 WIRING
	.1 Connect luminaires to lighting circuits:
	.1 Install TECK90 for luminaires as indicated.
	.2 Connect luminaires to lighting circuits directly for luminaire, exit fixtures, and exterior floodlights.


	3.3 LUMINAIRE SUPPORTS
	.1 For suspended ceiling installations support each luminaire, 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 1.2 m (4').

	3.4 LUMINAIRE ALIGNMENT
	.1 Align luminaires mounted in continuous rows to form straight uninterrupted line.
	.2 Align luminaires mounted individually parallel or perpendicular to building grid lines as shown on drawing.

	3.5 EXTERIOR FLOODLIGHTS
	.1 Install floodlight on M-49 in accordance with manufacturer's instructions and as indicated.
	.2 Aim energized floodlight towards M-49.
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	Part 1 General
	1.1 RELATED SECTIONS
	.1 Section 26 05 00 – Common Work Results – Electrical.

	1.2 REFERENCES
	.1 American National Standards Institute (ANSI)/Institute of Electrical and Electronics Engineers (IEEE)
	.1 ANSI/IEEE 8371989, Standard for Qualifying Permanent Connections Used in Substation Grounding.

	.2 Canadian Standards Association (CSA International)
	.1 CAN/CSAB72M87(R2008), Installation Code for Lightning Protection Systems.
	.2 CAN/CSA 22.1-09.


	1.3 DESCRIPTION OF SYSTEM
	.1 System to consist of metallic air terminal, lightning conductors connecting air terminal to ground, sky wire cone and interconnected ground plates and/or ground cables.

	1.4 SHOP DRAWINGS
	.1 Submit shop drawings in accordance with Section 26 05 00.
	.2 Indicate materials and methods of attachment of conductors to air terminal and electrodes.

	1.5 REGULATORY REQUIREMENTS
	.1 System subject to: approval by authority having jurisdiction. In this section only, Authority having jurisdiction will be Ontario Fire Marshall’s Office for lightning protection.
	.2 Contractor doing installation of lightning protection must be licensed for such work under the Ontario Lightning Rod Act through the Ontario Fire Marshal office. Insurance for this section requires Workers Compensation coverage as well as P.L and P.D. insurance in the amount of $5,000,000 for each category.


	Part 2 Products
	2.1 MATERIALS
	.1 Air terminals: copper solid rod.
	.2 Copper conductor: minimum 4 m long for each plate, bare, stranded, tinned, soft annealed, size 1/0 AWG.
	.1 Bond wire will be bare, stranded, tinned, soft annealed, size #2 AWG.

	.3 Plate electrodes: copper, surface area 0.5M² or larger, 2 mm thick or greater.
	.4 Aluminum Conductors:
	.1 ASTM: B498.
	.2 ACSR: 2/0 AWG, 220 Amperage or better.
	.3 Accessories for clamping from Aluminum conductor to copper conductor.

	.5 Fastenings and attachment straps: copper.
	.6 Use copper conductors, terminals, connectors.
	.7 Connections: copper, permanent mechanical connectors or inspectable wrought copper compression connectors to ANSI/IEEE 837.
	.8 TWO 25M Pole (PROVIDED BY NRC):
	.1 Free standing concrete pole with supporting base.
	.2 Class H or better.
	.3 25M in length, 3.5M buried below grade.
	.4 Strength of pole based on mounting lightning air terminal at top of pole, ACSR 2/0 AWG aluminum cable to lightning grounding grid and anchored with associated accessories to support equipment mentioned.
	.5 Must take into account requirements of CSA B72-87.
	.6 Designed for seismic, ice build up and wind conditions.
	.7 Base support structure:
	.1 Due to shallow conditions of approximately 600mm of soil to bedrock, drilling will be required into bedrock of 609mm in width and up to 3.5M into bedrock.
	.2 Support of pole must be properly built to safely support pole and associated equipment being attached to pole as part of this project.




	Part 3 Execution
	3.1 INSTALLATION
	.1 Install lightning protection to CAN/CSAB72, Class V.
	.2 Bond discharge conductors to service mast or other noncurrentcarrying electrical parts.
	.3 Submit certificate of installation to Departmental Representative.
	.4 Install from top of 25M pole air terminal and down conductor. Down conductor will be anchored into bedrock. Down conductor will not run down pole, instead will be installed similar to a guy wire setup. Coordinate with Departmental Representative for delivery of pole and installation of lightning protection at the top of the pole before pole is erected.
	.5 Install from top of each 25M pole air terminal, overhead horizontal conductor. Coordinate with Departmental Representative for delivery of pole and installation of lightning protection at the top of the pole before pole is erected.
	.6 25M Pole to be installed by others.
	.7 Anchor guy wire into bedrock securely and connect to lightning ground plates.
	.8 Clear soil to bedrock and reuse soil without debris. Increase soil to provide 1M of soil above bedrock in lightning grid area.
	.9 Connect bond wire 600mm below grade to grounding system of M-49.








