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DSBN Tender # 24147 – Curtain Wall Replacement, Mechanical and Finish Upgrades 

INVITATION TO BID  Section 00010 
Page 1 

1.1 Outline of Work .1 The work is outlined in General Requirements  
Section 01001. 

1.2 Qualification to Bid .1 Invitations to bid are extended to all pre-qualified general  
contractors in accordance with the pre-qualification evaluation 
process #23121. 

.2 Contractors intending to bid are expected to extend similar 
minimum standards of qualification to all sub-trades they intend 
to use. 

.3 General Contractors, Mechanical, Electrical, and Roofing, 
sub-contractors submitting a bid must be prequalified to do so  

1.3 Bid Depository .1 The Niagara Construction Associations Bid Depository System 
of bid collection for sub-contractors will not be entertained on 
this project. 

1.4 Examination and .1 Before submitting their bid, each bidder shall examine the 
Pre-Bid Site Contract Documents, visit the site, take note of all conditions 
Meeting that exist and difficulties that may arise; and shall include in their 

Tender a fixed price to cover the cost of all Work required to 
complete this contract.  No provision will be made during the 
Work for failure to comply with this requirement. 

1.5 Form of .1 These specifications generally follow the Canadian National 
 Specification Master Specification 2004. 

1.6 Document .1 The District School Board of Niagara (DSBN) or “Owner” is not 
Availability distributing hard copies of the construction documents. 

.2 The tender, drawing and specifications are made available by 
DSBN to pre-qualified contractors only by download from 
Biddingo at www.biddingo.com/dsbn.  Pre-qualified contractors, 
sub-contractors and suppliers interested in tendering on this 
project are responsible for obtaining the documents 
themselves. 

.3 Addenda and supplementary information distribution will also 
be online through Biddingo. 

End of Section 00010 
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PART 1 PROJECT INVITATION AND INTENT 

1.1 The intent of this Tender is to obtain offers to perform all works to construct the entire 
scope of work referred to as “Curtain Wall Replacement, Mechanical and Finish 
Upgrades” (the “Project”) for District School Board of Niagara (the “Owner”), located at 
350 Highway 20 West. Fonthill, ON (the “Site”) and as described in the drawings in the 
Tender Documents for a stipulated sum remuneration, in accordance with the Contract 
Documents. 

1.1.1 The Work is to include curtain wall replacement (first and second floors), 
exterior finish upgrades, interior finish upgrades, mechanical system upgrades, 
and Culinary Arts program alterations.  

1.2 The completion schedule is such that the Owner requires the Contractor achieve 
Substantial Performance of the Work no later than August 15, 2025 and to achieve Total 
Completion no later than September 1, 2025.  Take over procedures are to follow the 
process outlined in OGCA 100 – OAA/OGCA Takeover Procedures (2007). 

1.3 The following General Contractors have been pre-qualified by the Owner through 
RFSQ# 23121 to submit a Tender for this Project.  Only those General Contractors which 
have been pre-qualified may provide bids on this project. 

1.3.1 Prequalified General Contractors – Category D 
General Contractor’s Name Phone # Facsimile # Email 

Bromac Construction Inc. 905-892-8888 905-892-6853 carrie@bromacconstruction.com

Brouwer Construction Ltd. 905-984-3060 905-984-3063 al@brouwerconstruction.com 

DeFaveri Group Contracting Inc. 905-664-7046 905-560-1306 jdefaveri@defaveri.ca 

Duomax Developments Ltd. 905-563-7488 905-563-7485 info@duomax.ca

Merit Contractors Niagara Ltd. 905-641-2374 905-641-2988 estimating@meritcontractors.com

Scott Construction Niagara Inc. 905-357-6161 905-374-6646 mail@scottconstruction.ca 

Serianni Construction Ltd. 905-734-6810 905-734-3179 mario@serianniconstruction.com

STF Construction Limited 905-545-7726 905-545-2345 estimator@stfconstruction.com 

Tambro Construction Ltd. 519-766-1234 519-766-4019 ntami@tambro.com 

T.R. Hinan Contractors Inc. 905-892-2299 905-892-5599 mail@trhinan.com 

TRP Construction General Contractors 905-336-1041 905-336-9564 info@trpconstruction.ca 

1.3.2 The following Electrical sub-contractors have been pre-qualified by the Owner 
through RFSQ# 23005 to submit a Tender for this Project.  Only those sub-
contractors which have been pre-qualified may provide bids on this project. 
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Prequalified Electrical Sub-Contractors  
Electrical Contractor’s Name Phone # Facsimile # Email 

BCR Electric Limited 905-935-0154 905-935-0158 bcr.electric92@gmail.com 

Cahill Electric 905-388-0515 905-388-0718 estimating@cahillelectric.ca 

Ecco Electric 905-984-8544 905-984-8526 mail@eccoelectric.com 

L J Barton Mechanical Inc. 905-304-1976 estimating@ljbarton.com 

Mario’s Electric Ltd. 905-735-1294 888-788-1407 lorenzo@marioselectric.com 

Sam Young Electric Limited 905-835-2211 905-835-1388 ryank@samyoungelectric.com 

randyk@samyoungelectric.com 

T. Lloyd Electric Ontario Ltd. 905-388-8916 905-388-7538 mark@tlloydelectric.ca 

Verhoef Electric (2012) Inc. 905-562-5977 905-562-3196 office@verhoefelectric.com 

1.3.3 The following Mechanical sub-contractors have been pre-qualified by the Owner 
through RFSQ# 23009 to submit a Tender for this Project.  Only those sub-
contractors which have been pre-qualified may provide bids on this project. 

Prequalified Mechanical Sub-Contractors 
Mechanical Contractor’s Name 

 
Phone # 

 
Facsimile # 

 
Email 

 

Base Mechanical 905-682-2209 905-682-5752 baseadmin@bellnet.ca 

brianbase@cogeco.net 

Besseling Mechanical 905-560-0200 905-560-0505 cameron@besselingmechanical.com 

Brenner Mechanical Inc. 519-746-0439 519-746-2477 mbrenner@brenner.ca 

Group 92 Mechanical Inc. 905-984-3282 905-984-4466 stephen@group92.com 

Kirk Mechanical Ltd. 905-681-0140 905-333-5299 kirkmech@bellnet.ca 

Keith’s Plumbing and Heating Inc. 905-544-8118 905-544-6815 morgan@keithsph.com 

L.J. Barton Mechanical 905-304-1976 905-304-1607 estimating@ljbarton.com 

Mattina Mechanical Ltd. 905-544-6380 905-544-3288 dmattina@mattina.ca 

Nutemp Mechanical Systems Ltd. 905-338-5603 dmcmichael@nutemp.ca 

Regional Mechanical (Niagara) Inc. 905-684-6555 905-684-0504 mmirabella@regionalmechanical.ca 

Superior Boiler Works and Welding Ltd 905-643-6628 bfoley@sbww.com 

Van Am Mechanical Ltd. 289-897-0346 abe@vanammechanical.ca 

1.3.4 The following Roofing sub-contractors have been pre-qualified by the Owner through 
RFSQ# 24039 to submit a Tender for this Project.  Only those sub-contractors which 
have been pre-qualified may provide bids on this project 
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Prequalified Roofing Sub-Contractors 
 

Roofing Contractor’s Name 
 

Phone # 
 

Facsimile # 
 

 
Email 

 

AM Roofing 905-529-5111 905-522-5911 mike@amroofingsystems.com 

Atlantic Roofers 905-573-6202 905-573-1138 Info@atlanticroofers.ca 

Atlas-Apex Roofing 519-894-4422 519-894-4487 inquiries@atlas-apex.com 

B & G Roofing 905-545-4493 905-524-1173 info@bg-roofing.ca 

Cordeiro Roofing 416-234-9901 416-234-9581 estimating@cordeiroofing.com 

Crawford Roofing 416-787-0649 416-787-0640 Nelson.rites@crawfordroofing.ca 

DF  Brown Roofing 905-680-4747 905-680-0330 Bill@dfbrownroofing.ca 

Eileen Roofing 416-762-1819 416-762-7013 eileen@eileenroofing.com 

Flynn Canada 905-643-9515 905-643-6499 Joseph.raposo@flynncompanies.com 

GRRC Canada 905-393-7989 905-393-7751 George@grrc.ca 

Maxim Roofing 416-245-4949  info@maximroofing.ca 

Nortex Roofing 416-236-6090 416-236-6091 info@nortexroofing.com 

PEC Roofing 905-685-4001 905-685-1003 carol@pecroof.ca 

Pollard Roofing 905-332-6660 905-332-6662 reception@pollardroofing.ca 

Proteck Roofing 416-630-2300 416-630-2310 info@proteckroofing.com 

RCJ Roofing 416-679-8911 416-675-0893 info@rcjroofingsheetmetal.com 

Roque Roofing 905-525-9689 905-525-7844 sarah@roqueroofing.com 

Semple Gooder 416-743-5370 416-743-4257 bmccandless@semplegooder.com 

Trio Roofing 905-456-1688 905-456-3440 paulo@trioroofing.ca 
 
 
PART 2 TENDER CALL 

2.1 TENDER SUBMISSION 

2.1.1 The Tender submissions shall consist of a ONE EMAIL submission.   

2.1.2 Tenders for the Project are to be addressed to and will be received by the Owner 
at: 

FacilityTenders@dsbn.org 

 
2.1.3 The Purchaser shall only accept Electronic Tender Submissions in the form of 

One (1) PDF file and submitted to the email address above.  Tender submissions 
submitted and/or received by any other method shall be rejected, unless the 
Purchaser has instructed otherwise by published Addendum. 
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2.1.4 Bidders are cautioned that the timing of their Tender Submission is based on 
when the Bid is received by the DSBN’s server, not when a Bid is submitted, as 
email transmissions can be delayed due to file transfer size, transmission speed, 
etc.   

 2.1.5  For the above reasons, it is recommended that Bidders allow sufficient time to  
           complete the Bid Submission and to resolve any issues that may arise. 

 2.1.6  DSBN is not responsible for computer malfunctions or delays. In the case of any  
           dispute, the DSBN SMTP log will provide the final verification as to whether or not  
           an electronic response was received on time.  Late Bids will be disqualified.  

2.1.6 The email shall be clearly labelled in the subject line with: 
Tender # 
The Bidder’s Name 
Project Name 

2.1.7 The email shall consist of: 

Scan of the Original Agreement to Bond and Bid Bond in accordance with Section 
4.4.1 and 4.5.2 of these Instructions to Bidders  

Scan of the Original Tender Form, Section 00300, signed as per Section 4.1.2 of 
these Instructions to Bidders  

Scan of the Original Appendices A, and D to the Tender Proposal Form (Section 
00310)  

and shall be submitted via EMAIL only by: 
 
Time: Thursday April 11, 2024 before 2:00:00 p.m. local time 

2.1.8 Tenders submitted by facsimile or by hard copy submission will not be accepted. 

2.1.9 Bidders shall be solely responsible for the delivery of their Tenders in the manner 
and time prescribed and any delays in such delivery are at the sole risk of the 
bidder. There will be no amendment or extension of the time for delivery of a 
Tender unless such time is extended by Addendum issued by the Owner.   

2.1.10 A bidder may withdraw a bid at any time prior to the Submission Deadline and time 
for the Tender, by delivering to the DSBN Contact a written request signed by an 
authorized representative of the Bidder to that effect, but no such  request 
received after the Submission Deadline will be effective.  A withdrawal request will 
be effective only where made in writing, on company letterhead, and actually 
received by Purchasing Services.  Withdrawn bids will not be considered and 
where  possible will be deleted without opening the email attachment(s).   

2.1.11 A bidder who withdraws a bid prior to the Submission Deadline may submit a 
revised bid at any time prior to that Submission Deadline, but otherwise no 
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amendment may be made to a bid after it has been submitted.  However, if more 
than one bid has been inadvertently submitted prior to the official Submission 
Deadline, the  last submission received will supersede and invalidate all those 
previously submitted by that bidder. 

2.2 TENDER OPENING 

There will not be a public opening for this Tender. 

2.3 TENDER INELIGIBILITY 

2.3.1 Tender submissions shall bear the original signature of the Bidder (or, in the case 
of a Bid submitted by a corporation, an authorized signing officer of the 
corporation), inscribed in the space provided. Tenders that are unsigned, 
improperly signed or sealed, conditional, illegible, obscure, those containing 
mathematical errors, erasures, alterations, or irregularities of any kind may be 
considered informal, at the Owner’s discretion. 

2.3.2 Tenders which do not include the required Agreement to Bond and Bid Bond will 
be rejected, by the Owner.   

2.3.3 The Owner may waive technical requirements or minor informalities or 
irregularities, at the Owner’s discretion. 

2.3.4 The Owner will review and evaluate each bid to confirm that all bids comply with 
the requirements of the tender.  Accordingly, Bidders are advised not to make any 
business decisions pending formal notification of award. 

2.3.5 Collusion between bidders will be sufficient cause for rejection of all Tenders so 
affected. 

2.3.6 Bidders who have submitted Tenders which have been rejected will be notified 
within 10 (ten) business days after the Contract award. 

2.3.7 The Owner will not consider requests for changes to a price in the Tender or 
number of weeks required to achieve Substantial Performance of the Work or Total 
Completion Date for errors alleged to have been made by a bidder in a Tender that 
the Owner has accepted in accordance with the procedures described in the 
Tender Documents. 

2.3.8 Tenders which do not acknowledge all addenda issued may be rejected by the 
Owner. 

2.3.9 No employee of the DSBN shall personally sell goods or services to the DSBN, 
nor have a direct or indirect interest in a company that sells goods or services to 
the DSBN.  The DSBN may reject any tender submitted, or cancel any contract 
awarded in contravention of this requirement. 
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PART 3 TENDER PREPARATION 

3.1 TENDER DOCUMENTS 

3.1.1 The following documents are attached and form the contract documents for this 
Tender and Project.  Tender Documents consist of these Instructions to Bidders 
(Section 00100), Invitation to Bid (Section 00010), Tender Form (Section 00300), 
Appendices (Section 00310), DSBN Supplementary Conditions to the CCDC 2 – 
2008, dated March 9, 2020, CCDC 2 – 2008.  Contract Documents and any 
Addenda issued during the Tender period. 

3.1.2 Contract Documents are identified as “Curtain Wall Replacement, Mechanical and 
Finish Upgrades for the District School Board of Niagara" as prepared by MZE 
Architecture and Design Inc.,96 Church Street, St. Catharines, ON.  Contract 
Documents include:   

3.1.2.1   For Specification see Specification Index 

3.1.2.2   For Drawings see Drawing Index, which is part of the Drawing 
 Package. 

3.1.3 Tender Documents can be obtained by pre-qualified bidders only from Biddingo at 
www.biddingo.com/dsbn. 

3.1.4 Bidders shall ensure that the Tender Documents are complete upon download. 

3.1.5 Tender Documents may also be viewed at the offices of the Niagara and Hamilton 
Construction Associations.  Contractors or suppliers are responsible to ensure all 
tender documents are complete. 

3.1.6 Tender Documents are the property of the Owner and are delivered only for the 
purpose of enabling each bidder to prepare and submit a Tender.  The information 
contained or referred to in the Tender Documents is not to be disclosed or released 
for any other use or purpose.   

3.1.7 Tender Documents are made available only for the purpose of obtaining offers for 
this Project.  Their issue does not confer a licence or grant for other purposes. 

3.2 ENVIRONMENTAL AND GEOTECHNICAL DATA 
 
Asbestos Reports are separately posted and form part of the 
contract documents.  

3.3 EXAMINATION OF TENDER DOCUMENTS AND PROJECT SITE 

3.3.1 Before submitting Tenders, bidders shall carefully examine the Tender Documents 
and the Project Site and shall fully inform themselves of existing site conditions 
and ascertain the extent and nature of all conditions affecting the performance of 
the Work, including locations of all concealed services which may have to be 
protected, removed or relocated and shall include in their Tender price all costs to 
complete Work described in the Tender Documents.  
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3.3.2 The bidder shall immediately notify the Consultant by e-mail to 
ricke@mzearchitects.com of all discrepancies, errors, omissions, departures from 
building code and/or by-laws and good building practice (i.e. items considered to 
be of a dubious nature), which the bidder discovers during the tender period and 
prior to the Tender Closing. 

3.3.3 The Tender shall be based on the products, materials or articles, methods, 
designs, or specifications designated for the Project in the Specifications.  When 
more than one product, material or article, method, design, or specification is 
designated for the Project, the bidder may use in the Tender any of the designated 
products, materials or articles, methods, designs or specifications without notice 
unless specifically noted to only bid the first itemed named. 

 
3.4 PRE-TENDER MEETING AND PROJECT WALKTHROUGH 

3.4.1 Prequalified Contractors and Sub-Contractors are recommended to, due to the 
nature of the Project, visit the Project Site and surrounding properties before 
submitting a Tender. 

3.4.2 Prequalified General Contractors, Mechanical, and Electrical contractors are 
invited to attend a pre-tender meeting and Project Site review with the Owner and 
the Consultant on, Monday March 25, 2024 @ 3:00pm at EL Crossley Secondary 
School, 350 Highway 20 West, Fonthill, ON, for the pre-tender meeting.  

3.4.3 Following the pre-tender meeting the Owner will issue an Addendum on Biddingo, 
as necessary, providing clarification and response to any inquiry at the pre-tender 
meeting not contained in the Tender Documents.  Neither the Owner nor the 
Consultant will be responsible for any verbal instructions given at the pre-bid 
meeting unless the instructions are contained in an Addendum. 

3.5 QUERIES/ADDENDA 

3.5.1 Questions regarding drawings and specifications in the Contract Documents are 
to be directed to the Consultant’s Office by email only. (Facsimile transmissions 
are not acceptable). ricke@mzearchitects.com  

3.5.2 Addenda may be issued during the Tender period.  All addenda will be posted on 
www.biddingo.com/dsbn and become an integral part of the Contract Documents.  
Bidders are to include the costs of the Addenda in the Tender price or as directed 
on the Addenda. 

3.5.3 Verbal answers are only binding when confirmed by written Addenda.  The Owner 
shall not be bound by any oral instruction, amendment, clarification, information, 
advice or suggestion from any member of the Owner’s staff or Consultant to the 
Owner. 

3.5.4 Clarifications requested by bidders must be in writing not less than five (5) days 
before date set for receipt of bids in order to be properly addressed prior to the 
Tender close.  The reply will be made in the form of addendum, a copy of which 
will be made available to pre-qualified bidders through www.biddingo.com/dsbn.   
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3.6 NO ADJUSTMENT 
3.6.1 No adjustment to the schedule for completion of the Project or to the Contract Price 

will be made for conditions and features of the Project Site including, but not limited 
to, means of access and egress, obstacles, surrounding or adjacent public and 
private properties or requirements of authorities having jurisdiction which are 
evident at the pre-tender meeting or at any time during the Tender period. 

3.6.2 Under no circumstances shall the Owner be responsible for any costs incurred or 
damages suffered by any bidders resulting from the Tender, including in relation 
to the preparation, review or evaluation of the Tender. 

PART 4 TENDER SUBMISSION 

4.1 COMPLETION AND EXECUTION OF TENDER 

4.1.1 All blank spaces on a Tender must be completed in ink (if done by hand) or shall 
be typewritten.  Any erasures, alterations, overwriting, or strikeouts shall be clear 
in their intent and shall be initialled by the person signing for the bidder.  Tenders 
shall be signed in writing in longhand by the bidder.  Tenders not made in above 
manner or containing escalation or qualifying clauses may be rejected. 

4.1.2 Tenders must be signed by a person with authority to bind the organization. 

SCHEDULE 

4.1.3 The Owner requires that the Work under this Contract be completed as 
quickly as possible.  Where the lowest compliant bid does not meet the time to 
completion required by the Owner, the Owner reserves the right to select the next 
lowest bidder whose time to completion meets the owner’s requirements.  The 
selection of the next lowest compliant bid to meet the time to completion 
requirement will be subject to the consideration of the additional cost to the Owner. 

4.2 ALTERNATIVES 

4.2.1 Voluntary Alternatives: 

4.2.1.1 Should the bidder want to propose products, materials or articles, 
methods, designs or specifications alternate to those designated for 
the Project, then such bidder may suggest an alternative with its 
Tender in Appendix D.  The Tender price however shall be based on 
the specified products, materials or articles, methods, designs or 
specifications. Such alternate submissions shall describe the 
designated product, material or article, method, design or 
specification, a description of the alternative, and the total revision to 
the Tender price that would result if the alternative were accepted. 

4.2.2 Mandatory Alternatives: 

4.2.2.1 Should the Owner require separate prices for products, materials or 
articles, methods, designs or specifications alternate to those 
designated for the Project, then such bidder must provide the separate 
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price with its Tender in Appendix C.  The Tender price however shall 
be based on the specified products, materials or articles, methods, 
designs or specifications. Such alternate submissions shall describe 
the designated product, material or article, method, design or 
specification, a description of the alternative, and the total revision to 
the Tender price that would result if the alternative were accepted. 

4.3 INSURANCE 

4.3.1 General Liability and Automobile Liability Insurance shall be as per the DSBN 
supplementary conditions dated March 9, 2020 to the Canadian Construction 
Document Committee, CCDC 2-2008. This Insurance will be maintained by and 
paid for by the General Contractor. 

4.3.2 Builders’ Risk Insurance and/or all risk Policy will be maintained by and paid for by 
the General Contractor. 

4.3.3 Where cranes or hoists are used, Hook Insurance acceptable to the District School 
Board of Niagara will be required. 

4.3.4 Where asbestos abatement is involved pollution liability insurance will be required. 

4.4 SECURITY DOCUMENTS 

4.4.1 Bid Bond:  
4.4.1.1 Submit a Bid Bond (CCDC Form 220-2002) with the Owner named as 

Obligee, issued by a bonding/surety company authorized to issue 
surety bonds in the Province of Ontario in an amount of not less than 
$500,000 Canadian. 

4.4.1.2 The Bid Bond shall be effective for a period of Ninety (90) days after 
the Tender Closing and will be retained by the Owner until a Tender 
has been accepted by the Owner and the required Performance Bond 
and Labour and Material Payment Bond and other documents required 
herein have been provided to the Owner and a written construction 
contract has been executed by the Owner and the successful bidder. 

4.4.1.3 If after a Tender has been accepted and the successful bidder has 
failed or refused to execute the written construction Contract and/or 
furnish the required Performance Bond and Labour and Material 
Payment Bond or any of the other documents required herein within 
the time prescribed herein, the Bid Bond of the successful bidder shall 
be forfeited, without recourse, to the use of the Owner. 

4.4.1.4 If no Tender is accepted, all Bid Bonds will be returned. 

4.4.1.5 Include the cost of the bonds in the Tender price. 
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4.4.2 Agreement to Bond: 

4.4.2.1 Submit an “Agreement to Bond” or a "Consent of Surety" stating that 
the bonding/surety company providing the Bid Bond will supply the 
Performance Bond and Labour and Material Payment Bond stipulated 
in the Contract Documents and in the amounts as stipulated in the 
Tender Proposal Form. 

4.5 PERMITS/FEES 

4.5.1 The bidders are not to include the cost of the Municipal Building Permit in the 
Tender price.  The Owner will be responsible for purchasing the Municipal Building 
Permit.  

4.5.2 Permits pertaining to particular Subcontractors shall be paid for by the particular 
Subcontractor concerned.   

4.6 APPENDICES TO THE TENDER PROPOSAL FORM 

4.6.1 Complete all Appendices in their entirety.  All appendices form an integral part of 
the Tender documents and Contract. The omission of an Appendix will render the 
Tender invalid. An incomplete Appendix may render the Tender invalid. 

APPENDIX A: Subcontractors 
Include the names of all Subcontractors and the 
portion of the Work the bidder will require them to 
perform.  The Owner reserves the right to reject a 
proposed Subcontractor for reasonable cause.  

APPENDIX D: Voluntary Alternatives 
Include the information required under Section 4.2.1 
of these Instructions to Bidders. 

PART 5 TENDER ACCEPTANCE 

5.1 DURATION OF TENDER 

5.1.1 The Tender shall be kept open for acceptance for a period of up to Ninety (90) 
days for the Owner to award a Contract. 

5.2 FORM OF CONTRACT 

5.2.1 The successful bidder shall be required to sign a CCDC 2 – 2008, Stipulated Price 
Contract as amended by DSBN supplementary conditions dated March 9, 2020 
and the Contract will incorporate all of the documents listed in Article A-3 of the 
CCDC 2 – 2008, Stipulated Price Contract. 
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5.2.2 The successful bidder shall provide a Performance Bond and a Labour and 
Material Payment Bond as required in the Contract Documents. 

5.3 ACCEPTANCE OF TENDER 

5.3.1 The price of all alternates shall be separately stated on the appropriate Appendices 
for evaluation and consideration by the Board.  The Board may at its discretion 
elect to purchase all, some or none of the alternates offered when accepting a bid. 

5.3.2 Where tie bids are received and the bids are low and compliant, the tie will be 
settled by the flip of a coin in the presence of the two Bidders.  The bidder whose 
bid submission is emailed with the earliest time of submission may call the coin 
toss.  The winner of the coin toss will be considered the low bid. 

5.3.3 The award will be based on Total Price as shown on the Tender Form.  Where the 
contract is awarded to the lowest Bidder, the Board may negotiate amendments to 
the contract or to the work or services to be done or materials to be supplied under 
the contract and no other Bidder shall have any right to object that its Bid would 
have been lower had the negotiated amendments been included in the original 
Request to Tender or Tender Notice. 

5.3.4 Award of the Contract will be subject to the requirements and approval of the 
Ministry of Education and Training, and the District School Board of Niagara. 

5.3.5 The issue of a Purchase Order by the DSBN gives rise to a Contract between the 
DSBN and the successful Bidder in accordance with the terms and conditions set 
out in the bid documents. 

5.3.6 The submission of Tenders does not obligate the Owner to accept any Tender or 
to proceed further with the Project.  The Owner may, in its sole discretion, elect not 
to proceed with the Project in whole or in part and may elect not to accept any or 
all Tenders for any reason and cancel the Project.  Alternatively, should the Owner 
not receive any satisfactory Tenders, it may, in its sole and absolute discretion, 
negotiate a contract for the whole or any part of the Project with the lowest 
compliant bidder.  

5.3.7 By submitting a Tender, the bidder acknowledges the Owner’s rights as stated 
herein and absolutely waives any right of action against the Owner and the 
Consultant for the Owner’s failure to accept the bidder’s Tender whether such right 
of action arises in contract, negligence, or any other cause of action. 

5.3.8 If notified that its Tender has been accepted by the Owner, the successful bidder 
shall execute the written construction Contract identified in the Tender Documents 
and shall deliver same to the Owner, in duplicate within ten (10) business days of 
notification to the bidder of the acceptance of its Tender, together with duly 
executed originals of the following documents: 

5.3.8.1 Insurance Certificates required by the Contract; 

5.3.8.2 Workplace Safety and Insurance Board Clearance Certificate; 
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5.3.8.3 A Performance Bond and a Labour and Material Payment Bond as 
required in the Contract Documents. 

5.3.9 It is understood and agreed that if the successful bidder fails to execute the written 
construction Contract, the Owner will be entitled to all remedies available at law 
and in equity, including, but not limited to, damages amounting to the difference 
between the accepted Tender and the price of the Contract that is subsequently 
and consequently signed.  Further the Owner will be entitled to seek its damages 
from the Bid Bond delivered by the bidder. 

End of Section 00100 
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TENDER FORM 

District School Board of Niagara 
191 Carlton Street 
St. Catharines, ON 
L2R 7P4 
Attention:  Purchasing Services 

Date  

Tender for: Curtain Wall Replacement, Mechanical and Finish Upgrades 
EL Crossley secondary School 
350 Highway 20 West, Fonthill, ONTARIO 

DSBN - Tender # 24147 

NAME OF CONTRACTOR

1. We, the undersigned, declare that we have carefully examined all Drawings and
Specifications for the Curtain Wall Replacement, Mechanical and Finish Upgrades to
EL Crossley Secondary School, prepared by MZE Architecture and Design Inc, including all
Addenda numbered:

____________  to    ___________ 

and having examined the Instruction to Bidders, the General Conditions of the Standard 
Construction Documents, CCDC 2 - 2008 Stipulated Price Contract, and as amended by 
the DSBN supplementary conditions dated March 9, 2020  for this project, and having 
visited, investigated and examined the site for all Conditions of the Contract affecting the 
Work, we agree to furnish all labour, material, plant, and equipment necessary for full 
completion of all the work outlined on the drawings and specifications. 

for the Stipulated Price of   $  ___________________________________  

in lawful money of Canada; which includes all other charges such as Excise Taxes, custom 
duties, freight, exchange, where applicable, and all fees for permits for building and 
inspections by government and municipal authorities as in effect on this date. 

Not included in the above Stipulated Price is the Harmonized Sales Tax (H.S.T.) 

Included in the above price are all allowances as listed below: 

Construction Contingency - $260,000 
Cash Allowance - $100,000 

Cash allowances include testing and inspections, interior signage, security/intrusion, 
asbestos/lead removal, window treatments, 3rd party commissioning, door replacement, 
and air and hydronic balancing. 
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2. We the undersigned agree if notified of award of a Contract, to immediately commence
work actively and to complete work as per schedule indicated in the Instructions to Bidders,
Part 1 Section 1.2 and to pay all extra wages and premiums necessary for overtime work
daily and on weekends for all trades required to complete the work as scheduled without
extra compensation, barring strikes and Acts of God for which extra time may be allowed.

3. We understand and agree our Bid Bond in the amount of $
is guarantee that this tender is valid for 90 days from the date hereon, and that we agree to
enter into the contract outlined in the specifications for this work and that this bonding
company will issue to this firm a contract performance bond and labour and material
payment bond as required by the specification.

4. The undersigned agrees that the list of Subcontractors, Appendix 'A', completed and
submitted in accordance with Instructions to Bidders lists the Subcontractors who will
perform the Work indicated.  Failure to complete the list of subcontractors may result in the
tender being declared null and void.

5. In submitting this tender, we recognize the right of the Owner to accept or reject any or all
of the tenders.

6. Upon the award of Contract the following will apply:

a) The undersigned agrees to furnish an analysis of the Contract sum for the purpose of
segmenting the project into costs within ten (10) days after the tender closing for the
General Contractors.

b) The undersigned will also furnish an analysis of the Contract Sum within ten (10) days
of Contract award, the total aggregating amount of the tender.

c) The form of Contract (CCDC 2 – 2008 as amended by the DSBN supplementary
conditions (dated March 9, 2020) to be executed by the undersigned.

d) The undersigned will also furnish a 50% Performance Bond and a 50% Labour and
Materials Bond as required by the Specifications, and maintain this security in force for
a period of at least one year after the date of the Architect's final Certificate. HST is not
to be included in the cost of bonding.

7. The undersigned has satisfied themselves that the Subcontractors, Material Suppliers, and
Equipment Suppliers on which this Tender is based are capable of meeting the
requirements and executing the work in accordance with the drawings and Specifications,
the Instructions to Bidders, Tender Form, and Addenda listed on page 1 of this Tender
Form.

8. No person, firm or corporation other than the undersigned has any interest in this Bid or in
the proposed Contract for which this Tender is made.

9. We have supplied with this Tender Form the following documents:

i) Agreement to Bond
ii) Bid Bond
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iii) Appendices A, and D

By signing below, I/we acknowledge that I/we have read and accept the terms and conditions of 
this document and further that I/we have the authority to bind the organization. 

         , _______________________________ 
          Signature of Bidder                Title 

COMPANY NAME

FULL POSTAL ADDRESS

TELEPHONE

Dated at           This              day of       20     . 

End of Section 00300 
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NAME OF CONTRACTOR: 

APPENDIX 'A' 

(a) The following are the Subcontractors whose quotations we have employed in the preparations of 
this tender and whose use we propose should this tender be accepted.  We agree not to change 
subcontractors without the expressed and written approval of the Client and the Architect. 

(b) Should more than one name be entered beside any category, the Owner shall have the option to 
choose either trade without a change in the tendered price.  (Please note that all Subcontractors 
must be provided or the tender may be declared void.) 

(c) List each Subcontractor by the firm's proper legal designation. 

(d) The undersigned hereby agrees that in proposing the undermentioned subcontractors they have 
consulted each and have ascertained to their complete satisfaction that those named are fully 
acquainted with the extent and nature of the work involved and of the proposed construction and 
that they will execute the work to conform to the requirements of the Contract Documents. 

(e) The phrase "own forces", which may appear, will be used in those categories which are generally 
accepted as being done by the General Contractor and providing the capability exists within the 
General Contractor's organization. 

(f) The phrase "own forces" will only be accepted if the Contractor has his own qualified staff for the 
trade involved.  This does not apply if the trade has been prequalified and listed in Section 1.3. 

LIST OF CONTRACTORS  

Electrical (Must be prequalified and listed in Section 1.3.2)  

Mechanical (Must be prequalified and listed in Section 1.3.3)

Roofing (Must be prequalified and listed in Section 1.3.5)  

Steel Doors and Frames        

Aluminum Windows and Curtain Wall     

Finish Hardware        

Glass and Glazing      

Drywall and Acoustics 

Painting and Decorating        

Signature of Bidder:        
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NAME OF CONTRACTOR: 

VOLUNTARY ALTERNATES APPENDIX 'D' 

Should the bidder want to propose products, materials or articles, methods, designs or 
specifications alternate to those designated for the Project, then such bidder may suggest an 
alternative with its Tender in Appendix D.  The Tender price however shall be based on the 
specified products, materials or articles, methods, designs or specifications. Such alternate 
submissions shall describe the designated product, material or article, method, design or 
specification, a description of the alternative, and the total revision to the Tender price that would 
result if the alternative were accepted. 

Voluntary Alternate Prices, be they add or subtract shall not include H.S.T.  

ITEM & DESCRIPTION ADD ($)
 SUBTRACT ($) 

1.

2.  

3.

Signature of Bidder:        
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The Standard Construction Document CCDC 2 2008 for a Stipulated Price Contract, English version, consisting of the Agreement 
Between Owner and Contractor, Definitions and General Conditions of the Stipulated Price Contract, Parts 1 to 12 inclusive, 
governing same is hereby made part of these Contract Documents, with the following amendments, additions and modifications: 

AGREEMENT BETWEEN OWNER AND CONTRACTOR 

ARTICLE A-3 – CONTRACT DOCUMENTS 

3.1 Add the following to the list of Contract Documents in paragraph 3.1: 

- Amendments to CCDC 2 – 2008 
  - Drawings 
  - Specifications 

- Performance Bond  
- Labour and Material  Payment Bond 

ARTICLE A-5 – PAYMENT 

5.3.1  Delete paragraph 5.3.1 in its entirety and replace it with the following: 

 Interest 
.1 Should either party fail to make payments as they become due under the terms of the Contract or in an award by 
arbitration or court, interest shall also become due and payable on such unpaid amounts at 0% above the prime rate.  Such 
interest shall be compounded on a monthly basis.  The prime rate shall be the rate of interested quoted by the Bank of Canada 
for prime business loans, as it may change from time to time. 

ARTICLE A-9 – CONFLICT OF INTEREST 

Add new Article A-9 – Conflict of Interest: 

9.1 The Contractor, all of the Subcontractors and Suppliers and any of their respective advisors, partners, directors, officers, 
employees, agents, and volunteers shall not engage in any activity or provide any services where such activity or the provision 
of such services creates a conflict of interest (actually or potentially, in the sole opinion of the Owner) with the provision of 
the Work pursuant to the Contract. The Contractor acknowledges and agrees that a conflict of interest, as described in this 
Article A-9, includes, but is not limited to, the use of Confidential Information where the Owner has not specifically 
authorized such use. 

9.2 The Contractor shall disclose to the Owner, in writing, without delay, any actual or potential situation that may be reasonably 
interpreted as either a conflict of interest or a potential conflict of interest, including the retention of any Subcontractor or 
Supplier that is directly or indirectly affiliated with or related to the Contractor.  

9.3 The Contractor covenants and agrees that it will not hire or retain the services of any employee or previous employee of the 
Owner where to do so constitutes a breach by such employee or previous employee of the Owner’s conflict of interest policy, 
as it may be amended from time to time, until after completion of the Work under the Contract.  

9.4 It is of the essence of the Contract that the Owner shall not have direct or indirect liability to any Subcontractor or Supplier, 
and that the Owner relies on the maintenance of an arm's-length relationship between the Contractor and its Subcontractors 
and Suppliers.  Consistent with this fundamental term of the Contract, the Contractor will not enter into any agreement or 
understanding with any Subcontractor or Supplier, whether as part of any contract or any written or oral collateral agreement, 
pursuant to which the parties thereto agree to cooperate in the presentation of a claim for payment against the Owner, directly 
or through the Contractor, where such claim is, in whole or in part, in respect of a disputed claim by the Subcontractor or 
Supplier against the Contractor, where the payment to the Subcontractor or Supplier by the Contractor is agreed to be 
conditional or contingent on the ability to recover those amounts or a portion thereof from the Owner, failing which the 
Contractor shall be saved harmless from all or a portion of those claims.  The Contractor acknowledges that any such 
agreement would undermine the required arm's-length relationship and constitute a conflict of interest.    For greater certainty, 
the Contractor shall only be entitled to advance claims against the Owner for amounts pertaining to Subcontractor or Supplier 
claims where the Contractor has actually paid or unconditionally acknowledged liability for those claims or where those 
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claims are the subject of litigation or binding arbitration between the Subcontractor or Supplier and the Contractor has been 
found liable for those claims. 

9.5 Notwithstanding paragraph 7.1.2 of GC 7.1 - OWNER’S RIGHT TO PERFORM THE WORK, TERMINATE THE 
CONTRACTOR’S RIGHT TO CONTINUE WITH THE WORK, SUSPEND THE WORK OR TERMINATE THE 
CONTRACT, a breach of this Article by the Contractor, any of the Subcontractors, or any of their respective advisors, 
partners, directors, officers, employees, agents, and volunteers shall entitle the Owner to terminate the Contract, in addition 
to any other rights and remedies that the Owner has in the Contract, in law, or in equity. 

 
DEFINITIONS 
 
Add the following new definitions: 
 
27. Confidential Information 
 

Confidential Information means all the information or material of the Owner that is of a proprietary or confidential nature, 
whether it is identified as proprietary or confidential or not, including but not limited to information and material of every 
kind and description (such as drawings and move-lists) which is communicated to or comes into the possession or control of 
the Contractor at any time, but Confidential Information shall not include information that: 

1) is or becomes generally available to the public without fault or breach on the part of the Contractor, including 
without limitation breach of any duty of confidentiality owed by the Contractor to the Owner or to any third party, but only 
after that information becomes generally available to the public; 

2) the Contractor can demonstrate to have been rightfully obtained by the Contractor from a third party who had the 
right to transfer or disclose it to the Contractor free of any obligation of confidence; 

3) the Contractor can demonstrate to have been rightfully known to or in the possession of the Contractor at the time 
of disclosure, free of any obligation of confidence; or 

4) is independently developed by the Contractor without use of any Confidential Information. 
 
28. Construction Schedule 
 

Construction Schedule means the schedule for the performance of the Work provided by the Contractor pursuant to GC 3.5, 
including any amendments to the Construction Schedule made pursuant to the Contract Documents. 

 
29. Force Majeure 
 

Force Majeure means any cause, beyond the Contractor’s control, other than bankruptcy or insolvency, which prevents the 
performance by the Contractor of any of its obligations under the Contract and the event of Force Majeure was not caused 
by the Contractor’s default or active commission or omission and could not be avoided or mitigated by the exercise of 
reasonable effort or foresight by the Contractor.  Force Majeure includes Labour Disputes, fire, unusual delay by common 
carriers or unavoidable casualties, civil disturbance, acts, orders, legislation, regulations or directives of any government or 
other public authority, acts of a public enemy, war, riot, sabotage, blockage, embargo, lightning, earthquake, or acts of God. 

 
30. Install 
 

Install means install and connect.  Install has this meaning whether or not the first letter is capitalized. 
 
31. Labour Dispute 

 
Labour Dispute means any lawful or unlawful labour problems, work stoppage, labour disruption, strike, job action, slow 
down, lock-outs, picketing, refusal to work or continue to work, refusal to supply materials, cessation or work or other labour 
controversy which does, or might, affect the Work. 

 
 
 
 
 



SUPPLEMENTARY CONDITIONS TO CCDC2 – 2008 
District School Board of Niagara  
March 9, 2020 

 3
 

32. Overhead 
 
 Overhead means all site and head office operations and facilities, all site and head office administration and supervision; all 

duties and taxes for permits and licenses required by the authorities having jurisdiction at the Place of the Work; all 
requirements of Division 1, including but not limited to submittals, warranty, quality control, calculations, testing and 
inspections; meals and accommodations; and, tools, expendables and clean-up costs. 

 
33. Request for Information/RFI 
 

Request for Information or RFI means written documentation sent by the Contractor to the Owner or to the Owner’s 
representative or the Consultant requesting written clarification(s) and/or interpretation(s) of the Drawings and/or 
Specifications, Contract requirements and/or other pertinent information required to complete the Work of the Contract 
without applying for a change or changes to the Work. 

 
34. Direct Costs 
 
 Direct Costs are the reasonable costs of performing the contract or subcontract including costs related to the additional supply 

of services or materials (including equipment rentals), insurance and surety bond premiums, and costs resulting from seasonal 
conditions, that would not have been incurred, but do not include indirect damages suffered as a result, such as loss of profit, 
productivity or opportunity, or any head office overhead costs. 
 

35. Proper Invoice 
 

Proper Invoice means an invoice of application for payment of the Contract Price that complies with the requirements for a 
“proper invoice” under the Construction Act, and includes or attaches the documents and information required under 
paragraph 5.2.2 of GC 5.2 – APPLICATIONS FOR PROGRESS PAYMENT or, in the case of the final payment, the 
documents and information required under paragraph 5.7.1 of GC 5.7 – FINAL PAYMENT. 

 
16. Amend Definition 16 by adding the following to the end of the Definition: 
 

Provide has this meaning whether or not the first letter is capitalized. 
 
 

GENERAL CONDITIONS OF THE STIPULATED PRICE CONTRACT 
 
1.0 Where a General Condition or paragraph of the General Conditions of the Contract is deleted by these amendments, the 

numbering of the remaining General Conditions or paragraphs shall remain unchanged, unless stated otherwise herein, and 
the numbering of the deleted item will be retained, unused. 

 
GC 1.1 CONTRACT DOCUMENTS 
 
1.1.6 Add the following to the end of paragraph 1.1.6: 
 

The Specifications are divided into divisions and sections for convenience but shall be read as a whole and neither such 
division nor anything else contained in the Contract Documents will be construed to place responsibility on the Owner or 
the Consultant to settle disputes among the Subcontractors and Suppliers with respect to such divisions.  The Drawings are, 
in part, diagrammatic and are intended to convey the scope of the Work and indicate general and appropriate locations, 
arrangements and sizes of fixtures, equipment and outlets.  The Contractor shall obtain more accurate information about the 
locations, arrangements and sizes from study and coordination of the Drawings, including Shop Drawings and shall become 
familiar with conditions and spaces affecting those matters before proceedings with the Work.  Where site conditions require 
reasonable minor changes where the change requires only the additional labour of one half hour or less, the Contractor shall 
make such changes at no additional cost to the Owner.  Similarly, where known conditions or existing conditions interfere 
with new installation and require relocation, the Contractor shall include such relocation in the Work.  The Contractor shall 
arrange and install fixtures and equipment in such a way as to conserve as much headroom and space as possible.  The 
schedules are those portions of the Contact Documents, wherever located and whenever issued, which compile information 
of similar content and may consist of drawings, tables and/or lists. 

 
1.1.7 Amend paragraph 1.1.7.1 by adding “Supplementary Conditions to CCDC 2 – 2008” before “the Agreement between the 

Owner and the Contractor” and deleting the reference to “Supplementary Conditions”. 
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Add new paragraphs 1.1.7.5, 1.1.7.6, 1.1.7.7 and 1.1.7.8 as follows: 
 

.5 noted materials and annotations on the Drawings shall govern over the graphic representation of the Drawings. 
 
.6 finishes in the room finish schedules shall govern over those shown on the Drawings. 
 
.7 architectural drawings shall have precedence over structural, plumbing, mechanical, electrical and landscape 

drawings insofar as outlining, determining and interpreting conflicts over the required design intent of all 
architectural layouts and architectural elements of construction, it being understood that the integrity and installation 
of the systems designed by the Consultant or its sub-Consultants are to remain with each of the applicable drawing 
disciplines. 

 
.8 should reference standards contained in the Specifications conflict with the Specifications, the Specifications shall 

govern.  Should reference standards and Specifications conflict with each other or if certain requirements of the  
Specifications conflict with other requirements of the Specifications, the more stringent requirements shall govern. 

 
1.1.8  Delete paragraph 1.1.8 in its entirety and substitute as follows: 
 

The Consultant, on behalf of the Owner shall provide the Contractor without charge, one (_1_) electronic copy of the 
Contract Documents, exclusive of those required by jurisdictional authorities and the executed Contract Documents.  
Additional copies can be purchased by the Contractor at the Consultant’s cost of reproduction, handling and sales tax.  
 

1.2.2 The Owner and the Contractor acknowledge and agree that:  
 

.1 this Agreement was entered into, or resulted from a procurement process (within the meaning set out in Section 
87.3 of the Construction Act) that was commenced, on or after October 1, 2019, and, accordingly, amendments to 
the Construction Act that were proclaimed and came into force on July 1, 2018 and on October 1, 2019 are applicable 
to this Agreement; and 

 
.2   the Contractor will incorporate into its procurement documents and contracts with Subcontractors and Suppliers, 

and ensure that all Subcontractors and Suppliers are made aware of, these acknowledgements and agreements. 
 
 
GC 1.3 RIGHTS AND REMEDIES 
 
1.3.2 Delete the word “No” from the beginning of paragraph 1.3.2 and substitute the words: 
  
 “Except with respect to the requirements set out in paragraphs 2.2.13, 6.4.1, 6.5.4, 6.6.1 and 8.2.2, no…” 
 
GC 1.4  ASSIGNMENT  

Delete paragraph 1.4.1 in its entirety and replace with the following: 

1.4.1 The Contractor shall not assign the Contract, or any portion thereof, without the prior written consent of the Owner.  The 
Owner shall be entitled to assign the Contract to a corporation, partnership or other entity (the “Assignee”).  Upon the 
assumption by the Assignee of the Owner’s obligations under the Contract, the Owner shall be released from its obligations 
under the Contract. 

GC 1.5   EXAMINATION OF DOCUMENTS AND SITE 

Add new GC 1.5 – EXAMINATION OF DOCUMENTS AND SITE as follows: 

1.5.1 The Contractor declares and represents that in tendering for the Work, and in entering into a Contract with the Owner for 
the performance of the Work, it has investigated for itself the character of the Work to be done, based on information generally 
available from a site visit. The Contractor has assumed and does hereby assume all risk of conditions now existing or arising 
in the course of the Work which might or could make the Work, or any items thereof more expensive in character, or more 
onerous to fulfil, than was contemplated or known when the tender was made or the Contract signed. 
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1.5.2  The Contractor also declares that in tendering for the Work and in entering into this Contract, the Contractor did not and 
does not rely upon information furnished by the Owner or any of its agents or servants respecting the nature or confirmation 
of the ground at the site of the Work, or the location, character, quality or quantity of the materials to be removed or to be 
employed in the construction of Work, or the character of the construction machinery and equipment or facilities needed to 
perform the Work, or the general and local performance of the work under the Contract and expressly waives and releases 
the Owner from all claims with respect to the said information with respect to the Work. 

GC 1.6   TIME IS OF THE ESSENCE OF THE CONTRACT 

Add new GC 1.6 -  TIME IS OF THE ESSENCE OF THE CONTRACT as follows: 

1.6.1 All time limits stated in the Contract Documents are of the essence of the Contract. 

 
GC 2.2 ROLE OF THE CONSULTANT 
 
2.2.7 Delete the words “Except with respect to GC 5.1 – FINANCING INFORMATION REQUIRED OF THE OWNER” . 
 
2.2.13 Amend paragraph 2.2.13 by the addition of the following to the end of that paragraph: 
 

If, in the opinion of the Contractor, the Supplemental Instruction involves an adjustment in the Contract Price or in the 
Contract Time, it shall, within ten (10) Working Days of receipt of a Supplemental Instruction, provide the Consultant with 
a notice in writing to that effect.  Failure to provide written notification within the time stipulated in this paragraph 2.2.13 
shall be deemed an acceptance of the Supplemental Instruction by the Contractor, without any adjustment in the Contract 
Price or Contract Time. 

 
2.2.19 Add new paragraph 2.2.1.9 as follows:  
 
 The Consultant or the Owner, acting reasonably, may from time to time require the Contractor to remove from the Project 

any personnel of the Contractor, including project managers, superintendents, Subcontractors or Subcontractor’s personnel.  
Such persons shall be replaced by the Contractor in a timely fashion to the satisfaction of the Consultant or the Owner, as 
the case may be, at no cost to the Owner. 

 
GC 2.3 REVIEW AND INSPECTION OF THE WORK 
 
2.3.2 Amend paragraph 2.3.2 by adding the words “and Owner” after the words “Consultant” in the second and third lines. 
 
2.3.3 Delete paragraph 2.3.3 in its entirety and replace it with the following:  
 
 The Contractor shall furnish promptly two copies to the Consultant and one copy to the Owner of all certificates and 

inspection reports relating to the Work.  
 
2.3.4 Insert the word “review” after the word “inspections” in the first line of paragraph 2.3.4. 
 
2.3.5 In the first line after “Consultant”, add “or the Owner”. 
 
2.3.8 Add a new paragraph 2.3.8 as follows:  
 

The Consultant will conduct periodic reviews of the Work in progress, to determine general conformance with the 
requirements of the Contract Documents.  Such reviews, or lack thereof, shall not give rise to any claims by the Contractor 
in connection with construction means, methods, techniques, sequences and procedures, nor in connection with construction 
safety at the Place of Work, responsibility for which belongs exclusively to the Contractor.  

   
GC 2.4 DEFECTIVE WORK 
 
2.4.1 Amend GC 2.4.1 by inserting “, the Owner and/or its agent” in the first sentence following “rejected by the Consultant”. 
 
 Add new paragraphs 2.4.1.1 and 2.4.1.2: 
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2.4.1.1 The Contractor shall rectify, in a manner acceptable to the Consultant and to the Owner through the Consultant all defective 
work and deficiencies throughout the Work, whether or not they are specifically identified by the Consultant. 

 
2.4.1.2 The Contractor shall prioritize the correction of any defective work, which, in the sole discretion of the Owner through the 

Consultant, adversely affects the day to day operations of the Owner or which, in the sole discretion of the Consultant, 
adversely affects the progress of the Work. 

 
2.4.2 Delete paragraph 2.4.2 in its entirety and replace it with the following:  
 

The Contractor shall promptly pay the Owner for costs incurred by the Owner, the Owner’s own forces or the Owner’s other 
contractors, for work destroyed or damaged or any alterations necessitated by the Contractor’s removal, replacement or re-
execution of defective work.   

 
Add new paragraph 2.4.4 as follows: 

 
2.4.4 Neither acceptance of the Work by the Consultant or the Owner, nor any failure by the Consultant or the Owner to identify, 

observe or warn of defective Work or any deficiency in the Work shall relieve the Contractor from the sole responsibility for 
rectifying such defect or deficiency at the Contractor’s sole cost, even where such failure to identify, observe or warn is 
negligent. 

 
GC 3.1  CONTROL OF THE WORK 
 
3.1.3 Add a new paragraph 3.1.3 as follows: 
 

Prior to commencing individual procurement, fabrication and construction activities, the Contractor shall verify at the Place 
of the Work, all relevant measurements and levels necessary for proper and complete fabrication, assembly and installation 
of the Work and shall further carefully compare such field measurements and conditions with the requirements of the Contract 
Documents.  Where dimensions are not included or exact locations are not apparent, the Contractor shall immediately notify 
the Consultant in writing and obtain written instructions from the Consultant before proceedings with any  part of the affected 
Work. 

 
3.1.4 Add a new paragraph 3.1.4 as follows: 
 

Notwithstanding the provisions of paragraphs 3.1.1 and 3.1.2, the Owner shall have access to the site at all times to monitor 
all aspects of construction.  Such access shall in no circumstances affect the obligations of the Contractor to fulfill its 
contractual obligations. 

 
GC 3.2  CONSTRUCTION BY OWNER OR OTHER CONTRACTORS  
 
3.2.2.1 Delete paragraph 3.2.2.1 in its entirety. 
 
3.2.2.2 Delete paragraph 3.2.2.2 in its entirety. 
 
3.2.2.3 Delete paragraph 3.2.2.3 in its entirety. 
 
3.2.2.4 Delete paragraph 3.2.2.4 in its entirety.  
 
3.2.3.2 Delete paragraph 3.2.3.2 and replace it with the following: 
 

Co-ordinate and schedule the activities and work of other contractors and Owner’s own forces with the Work of the 
Contractor and connect as specified or shown in the Contract Documents. 

 
3.2.3.4 Add new paragraph 3.2.3.4 as follows: 
 

Subject to GC 9.4 CONSTRUCTION SAFETY, for the Owner’s own forces and for other contractors, assume overall 
responsibility for compliance with all aspects of the applicable health and safety legislation in force at the Place of the Work, 
including all of the responsibilities of the “constructor”, pursuant to the Occupational Health and Safety Act (Ontario).. 
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 GC 3.3  TEMPORARY WORK 
 

3.3.2 In paragraph 3.3.2, in the second line after the words “where required by law”, insert “or the Consultant”. 
 

GC 3.4  DOCUMENT REVIEW 
 
3.4.1 Delete paragraph 3.4.1 in its entirety and substitute new paragraph 3.4.1: 
 
 The Contractor shall review the Contract Documents and shall report promptly to the Consultant any error, inconsistency, 

or omission the Contractor may discover.  Such review by the Contractor shall be undertaken with the standard of care 
described in paragraph 3.14.1 of the Contract.  Except for its obligation to make such review and report the result, the 
Contractor does not assume any responsibility to the Owner or to the Consultant for the accuracy of the Contract Documents.  
Provided it has exercised the degree of care and skill described in this paragraph 3.4.1, the Contractor shall not be liable for 
damage or costs resulting from such errors, inconsistencies, or omissions in the Contract Documents, which the Contractor 
could not reasonably have discovered through the exercise of the required standard of care.   

 
3.4.2 Add new paragraph 3.4.2. as follows: 
 
 If, at any time, the Contractor finds errors, inconsistencies, or omissions in  the Contract Documents or has any doubt as to 

the meaning or intent of any part thereof, including laying out of the Work, the Contractor shall immediately notify the 
Consultant, and request instructions, a Supplemental Instruction, Change Order, or Change Directive, as the case may 
require, and the Contractor shall not proceed with the work affected until the Contractor has received such instructions, a 
Supplemental Instruction, Change Order or Change Directive.  Neither the Owner nor the Consultant will be responsible for 
the consequences of any action of the Contractor based on oral instructions. 

 
3.4.3 Add new paragraphs 3.4.3 as follows: 
 

Errors, inconsistencies and/or omissions in the Drawings and/or Specifications which do not allow completion of the Work 
of the Contract shall be brought to the Consultant’s attention prior to the execution of the Contract by means of an RFI. 

 
 
GC 3.5  CONSTRUCTION SCHEDULE 
 
3.5.1 Delete paragraph 3.5.1 in its entirety and replace with the following: 
 

The Contractor shall: 
 

.1 within five (5) calendar days of receiving written confirmation of the award of the Contract, prepare and submit to 
the Owner and the Consultant for their review and acceptance, a construction schedule in the format indicated below that 
indicates the timing of the activities of the Work and provides sufficient detail of the critical events and their inter-relationship 
to demonstrate the Work will be performed in conformity with the Contract Time and in accordance with the Contract 
Documents.  Such schedule is to include a delivery schedule for Products whose delivery is critical to the schedule for the 
Work or are required by the Contract to be included in a Products delivery schedule.  The Contractor shall employ 
construction scheduling software, that permits the progress of the Work to be monitored in relation to the critical path 
established in the schedule.  The Contractor shall provide the schedule  and any successor or revised schedules in both 
electronic format and hard copy.  Once accepted by the Owner and the Consultant, the construction schedule submitted by 
the Contractor shall become the baseline construction schedule; and, 

 
 .2 provide the expertise and resources, such resources including manpower and equipment, as are necessary to 

maintain progress under the accepted baseline construction schedule or revised schedule accepted by the Owner pursuant to 
GC 3.5  CONSTRUCTION SCHEDULE; and,  

 
.3 monitor the progress of the Work on a weekly basis relative to the baseline construction schedule, or any revised 
schedule accepted by the Owner pursuant to GC  3.5  CONSTRUCTION SCHEDULE, update and submit to the Consultant 
and Owner the electronic and hard copy  schedule on a monthly basis,  at a minimum, or as required by the Consultant and 
advise the Consultant and the Owner weekly in writing of any variation from the baseline or slippage in the schedule; and, 
 
.4 provide overtime work without change to the Contract Price if such work is deemed necessary to meet the schedule; 
and, 
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.5 ensure that the Contract Price shall include all costs required to phase or stage the Work.  
  
3.5.2 Add new paragraph 3.5.2 as follows: 
 
 If, at any time, it should appear to the Owner or the Consultant that the actual progress of the Work is behind schedule or is 

likely to become behind schedule, or if the Contractor has given notice of such to the Owner or the Consultant pursuant to 
subparagraph 3.5.1.3, the Contractor shall, either at the request of the Owner or the Consultant, or following giving notice 
pursuant to subparagraph 3.5.1.3,  take appropriate steps to cause the actual progress of the Work to conform to the schedule 
or minimize the resulting delay.  Within five (5) calendar days of the request by the Owner or the Consultant or the notice 
being given pursuant to subparagraph 3.5.1.3, the Contractor shall produce and present to the Owner and the Consultant a 
plan demonstrating how the Contractor will achieve the recovery of the last accepted schedule.   

 
3.5.3 The Contractor is responsible for performing the Work within the Contract Time.  Any schedule submissions revised from 

the accepted baseline construction schedule or revised schedule accepted by the Owner pursuant to GC 3.5 
CONSTRUCTION SCHEDULE, during construction are not deemed to be approved extensions to the Contract  Time.  All 
extensions to the Contract Time  must be made in accordance with the Contract Documents.   

 
GC 3.6 SUPERVISION 

 
 Delete paragraph 3.6.1 in its entirety and replace with the following: 
 
3.6.1  The Contractor shall employ a competent full-time superintendent, acceptable to the Owner and Consultant, who shall be in 

full time attendance at the Place of Work while the Work is being performed.  The superintendent shall not be changed by 
the Contractor without valid reason which shall be provided in writing and shall not be changed without prior consultation 
with and agreement by the Owner and the Consultant.  The Contractor shall replace the superintendent within 7 Working 
Days of the Owner’s written notification, if the superintendent’s performance is not acceptable to the Owner.  The Contractor 
shall provide the Owner and the Consultant with the names, addresses and telephone numbers of the superintendent referred 
to in this paragraph 3.6.1 and other responsible persons who may be contacted for emergency and other reasons during non-
working hours. 

 
 Delete paragraph 3.6.2 in its entirely and replace with the following:  
 
3.6.2 The superintendent, and any project manager appointed by the Contractor, shall represent the Contractor at the Place of 

Work and shall have full authority to act on written instructions given by the Consultant and/or the Owner.  Instructions 
given to the superintendent or the project manager shall be deemed to have been given to the Contractor and both the 
superintendent and any project manager shall have full authority to act on behalf of the Contractor and bind the Contractor 
in matters related to the Contract.  

   
3.6.3 Add new paragraph 3.6.3 , 3.6.4, 3.6.5 and 3.6.6 as follows: 
 
 The Owner may, at any time during the course of the Work, request the replacement of the appointed representative(s). 

Immediately upon receipt of the request, the Contractor shall make arrangements to appoint an acceptable replacement, 
which is approved by the Owner.  

 
3.6.4 The supervisory staff assigned to the Project shall also be fully competent to implement efficiently all requirements for 

scheduling, coordination, field engineering, reviews, inspections and submittals defined in the Specifications, and have 
minimum 5 years documented “Superintendent/Project Management” experience. 

 
3.6.5 The Consultant and Owner  shall reserve the right to review the record of experience and credentials of supervisory staff 

assigned to the Project prior to commencement of the Work.  
 
3.6.6 A superintendent assigned to the Work shall be “Gold Seal Certified” as per the Canadian Construction Association; or 

a superintendent that can demonstrate the requisite experience and success related to the Project to the sole satisfaction 
of the Owner.  

 
GC 3.7  SUBCONTRACTORS AND SUPPLIERS 
 
3.7.1.1 In paragraph 3.7.1.1 add to the end of the second line “including any warranties and service agreements which extend beyond 

the term of the Contract.” 
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3.7.1.2 In subparagraph 3.7.1.2 after the words “the Contract Documents” insert the words “including any required surety bonding”. 

 
Delete paragraph 3.7.2. in its entirety and replace with the following:  

 
3.7.2 Substitution of any Subcontractor and/or Suppliers after submission of the Contractor’s bid will not be accepted unless a 

valid reason is given in writing to and approved by the Owner, whose approval may be arbitrarily withheld.  The reason for 
substitution must be provided to the Owner and to the original Subcontractor and/or Supplier and the Subcontractor and/or 
Supplier shall be given the opportunity to reply to the Contractor and Owner.  The Contractor shall be fully aware of the 
capability of each  Subcontractor and/or Supplier included in its bid, including but not limited to technical ability, financial 
stability and ability to maintain the proposed construction schedule.  

 
Add new paragraphs 3.7.7 and 3.7.8 as follows: 

 
3.7.7 Where provided in the Contract, the Owner may assign to the Contractor, and the Contractor agrees to accept, any contract 

procured by the Owner for Work or services required on the Project that has been pre-tendered or pre-negotiated by the 
Owner, and upon such assignment, the Owner shall have no further liability to any party for such contract. 

 
3.7.8 The Contractor covenants that each subcontract or supply contract which the Contractor enters into for the purpose of 

performing the Work shall expressly provide for the assignment thereof to the Owner (at the option of the Owner) and the 
assumption by the Owner of the obligations of the Contractor thereunder, upon the termination of the Contract and upon 
written notice by the Owner to the other parties to such subcontracts or supply contracts, without the imposition of further 
terms or conditions; provided, however, that until the Owner has given such notice, nothing herein contained shall be deemed 
to create any contractual or other liability upon the Owner for the performance of obligations under such subcontracts or 
supply contracts and the Contractor shall be fully responsible for all of its obligations and liabilities (if any) under such 
subcontracts and supply contracts. 

GC 3.8  LABOUR AND PRODUCTS 
 
3.8.2 Delete paragraph 3.8.2 and substitute with the following: 

 
Products provided shall be new and shall conform to all current applicable specifications of the Canadian Standards 
Association, Canadian Standards Board or General Standards Board, ASTM, National Building Code, provincial and 
municipal building codes, fire safety standards, and all governmental authorities and regulatory agencies having jurisdiction 
at the Place of the Work, unless otherwise specified.  Products which are not specified shall be of a quality consistent with 
those specified and their use acceptable to the Consultant.  Products brought on to the Place of the Work by the Contractor 
shall be deemed to be the property of the Owner, but the Owner shall be under no liability for loss thereof or damage thereto 
arising from any cause whatsoever.  The said Products shall be at the sole risk of the Contractor.  Workmanship shall be, in 
every respect, first class and the Work shall be performed in accordance with the best modern industry practice. 

 
3.8.3 Amend paragraph 3.8.3 by adding the words, “…, agents, Subcontractors and Suppliers…” after the word “employees” in 

the first line. 
 

Add new paragraphs 3.8.4, 3.8.5, 3.8.6, 3.8.7, 3.8.8 and 3.8.9 as follows: 
 
3.8.4 Upon receipt of a written notice from the Owner, the Contractor shall immediately remove from the Place of the Work, 

tradesmen and labourers whose conduct jeopardizes the safety of the Owner’s operations. Immediately upon receipt of the 
request, the Contractor shall make arrangements to appoint an acceptable replacement.   

 
3.8.5 Upon receipt of written notice from the Consultant, the Contractor shall remove from the Place of Work, tradesmen and 

labourers whose Work is unsatisfactory to the Consultant or who are considered by the Consultant to be unskilled or otherwise 
objectionable. 

 
3.8.6 The Contractor shall cooperate with the Owner and its representatives and shall take all reasonable and necessary actions to 

maintain stable and harmonious labour relations with respect to the Work at the Place of the Work, including cooperation to 
attempt to avoid Work stoppages, trade union jurisdictional disputes and other Labour Disputes. Any costs arising from 
labour disputes shall be at the sole expense of the Contractor.  

 
3.8.7 The cost for overtime required beyond the normal Working Day to complete individual construction operations of a 
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continuous nature, such as pouring or finishing of concrete or similar work, or Work that the Contractor elects to perform at 
overtime rates without the Owner requesting it, shall not be chargeable to the Owner. 

 
3.8.8 All manufactured Products which are identified by their proprietary names or by part or catalogue number in the 

Specifications shall be used by the Contractor.  No substitutes for such specified Products shall be used without the written 
approval of the Owner and the Consultant.  Substitutes will only be considered by the Consultant when submitted in sufficient 
time to permit proper review and investigation.  When requesting approval for the use of substitutes, the Contractor shall 
include in its submission any proposed change in the Contract Price.  The Contractor shall use all proprietary Products in 
strict accordance with the manufacturer’s directions. Where there is a choice of proprietary Products specified for one use, 
the Contractor may select any one of the Products so specified for this use. 

 
3.8.9 Materials, appliances, equipment and other Products are sometimes specified by reference to brand names, proprietary 

names, trademarks or symbols.  In such cases, the name of a manufacturer, distributor, Supplier or dealer is sometimes given 
to assist the Contractor to find a source Supplier.  This shall not relieve the Contractor from its responsibility from finding 
its own source of supply even if the source names no longer supplies the Product specified.  If the Contractor is unable to 
obtain the specified Product, the Contractor shall supply a substitute product equal to or better than the specified Product, 
as approved by the Consultant with no extra compensation.  Should the Contractor be unable to obtain a substitute Product 
equal to or superior to the specified Product and the Owner accepts a different Product, the Contract Price shall be adjusted 
accordingly, as approved by the Consultant. 

 
GC 3.9   DOCUMENTS AT THE SITE 
 
3.9.1 Delete paragraph 3.9.1 in its entirety and substitute the following: 
 

The Contractor shall keep one copy of the current Contract Documents, Supplemental Instructions, contemplated Change 
Orders, Change Orders, Change Directives, cash allowance disbursement authorizations, reviewed Shop Drawings, 
submittals, reports and records of meeting at the Place of the Work, in good order and available to the Owner and Consultant. 

 
GC 3.10  SHOP DRAWINGS 
 
3.10.1 Delete paragraph 3.10.1 in its entirety and replace with the following: 

 
The Contractor shall provide shop drawings as described in the Contract Documents and as the Consultant may reasonably 
request. 

 
3.10.9 Delete paragraph 3.10.9 in its entirety and substitute the following: 
 
 At the time of providing Shop Drawings, the Contractor shall advise the Consultant in writing of any deviations in  Shop 

Drawings from the requirements of the Contract Documents.  The Consultant shall indicate the acceptance of such deviation 
expressly in writing. Where manufacturers’ literature is submitted in lieu of scaled drawings, it shall be clearly marked in 
ink, to indicate the specific items for which review is requested. 

 
Add new paragraphs 3.10.13, 3.10.14, 3.10.15, 3.10.16, 3.10.17 and 3.10.18 as follows: 

 
3.10.13 Reviewed Shop Drawings shall not authorize a change in the Contract Price and/or the Contract Time. 
 
3.10.14 The Contractor shall prepare a Shop Drawings schedule acceptable to the Owner and the Consultant prior to the first 

application for payment.  A draft of the proposed Shop Drawings schedule shall be submitted by the Contractor to the 
Consultant and the Owner for approval.  The draft Shop Drawings schedule shall clearly indicate the phasing of Shop 
Drawings submissions.  The Contractor shall periodically re-submit the Shop Drawings schedule to correspond to changes 
in the construction schedule. 

 
3.10.15 Except where the parties have agreed to a different Shop Drawings schedule pursuant to paragraph 3.10.3, the Contractor 

shall comply with the requirements for Shop Drawings submissions stated in the Specifications. 
 
3.10.16 The Contractor shall not use the term “by others” on Shop Drawings or other submittals.  The related trade, Subcontractor 

or Supplier shall be stated. 
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3.10.17 Certain Specifications sections require the Shop Drawings to bear the seal and signature of a professional engineer.  Such 
professional engineer must be registered in the jurisdiction of the Place of the Work and shall have expertise in the area of 
practice reflected in the Shop Drawings. 

 
3.10.18 The Consultant will review and return Shop Drawings and submittals in accordance with the schedule agreed upon in 

paragraph 3.10.3, The Contractor shall allow the Consultant a minimum of 10  Working Days to review Shop Drawings 
from the date of receipt.  If resubmission of Shop Drawings is required, a further 10 Working Day period is required for the 
Consultant’s review. 

 
 GC 3.11 USE OF THE WORK 
 
3.11.1  In the second line between the words “permits” and “or” add, by direction of the Owner or Consultant. 
 
3.11.3 Add new paragraph 3.11.3 as follows: 
 

The Owner shall have the right to enter or occupy the Work in whole or in part for the purpose of placing fittings and 
equipment, or for other use before Substantial Performance of the Work, if, in the opinion of the Consultant, such entry and 
occupation does not prevent or substantially interfere with the Contractor in the performance of the Contract within the 
Contract Time. Such entry or occupation shall neither be considered as acceptance of the Work, nor in any way relieve the 
Contractor from its responsibility to complete the Contract. 

 
GC 3.12 CUTTING AND REMEDIAL WORK 

 
Add new paragraphs 3.12.5 and 3.12.6 as follows: 

 
3.12.5 Unless specifically stated otherwise in the Specifications, the Contractor shall do all cutting and making good necessary for 

the proper installation and performance of the Work.  
 
3.12.6 To avoid unnecessary cutting, the Contractor shall lay out its work and advise the Subcontractors, when necessary, where 

to leave holes for installation of pipes and other work. 
 
GC 3.13   CLEAN UP 
 
3.13.1 At the end of the paragraph 3.13.1, add the following:  
 
 Remove accumulated waste and debris at least once a week as a minimum or as required by the nature of the Work.  

 
3.13.2 In paragraph 3.13.2, in the fourth line add the word “materials” between the word “tools” and the words “Construction 

Equipment”. 
 
3.13.3 In paragraph 3.13.3, in the first and second lines add the word “materials” between the word “tools” and the words 

“Construction Equipment”. 
 

Add new paragraphs 3.13.4, 3.13.5 and 3.13.6 as  follows: 
 
3.13.4 The Contractor shall clean up garbage during and after construction, and maintain the site in a neat and orderly condition on 

a daily basis.  Prior to leaving the site at the end of construction, the Contractor shall make good all damage to the building 
and its components caused by the performance of the Work or by any Subcontractor or Supplier. The Contractor shall leave 
the site in a clean and finished state; remove all equipment and materials;  remove all paint, stains, labels, dirt, etc. from the 
Work; and touch up all damaged painted areas. 

3.13.5 Without limitation to or waiver of the Owner’s other rights and remedies, the Owner shall have the right to back charge to 
the Contractor the cost of damage to the site caused by transportation in and out of the site by the Contractor, Subcontractors 
or Suppliers, if not repaired before final payment. 

3.13.6 The Contractor shall dispose of debris at location and in a manner acceptable to the Owner, and authorities having jurisdiction 
in the area of the Work and the disposal area, and cover containers with tarpaulins tied in place to prevent scattering of debris 
on site and during transport. 
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GC 3.14  CONTRACTOR STANDARD OF CARE 
 

Add a new General Condition 3.14 – CONTRACTOR STANDARD OF CARE as follows: 
 
3.14.1 In performing its services and obligations under the Contract, the Contractor shall exercise the standard of care, skill and 

diligence that would normally be provided by an experienced and prudent contractor supplying similar services for similar 
projects.  The Contractor acknowledges and agrees that throughout the Contract, the performance of the Contractor’s 
obligations, duties and responsibilities shall be judged against this standard. The Contractor shall exercise the same standard 
of care, skill and diligence in respect of any Products, personnel or procedures which it may recommend to the Owner. 

 
3.14.2 The Contractor further represents, covenants and warrants to the Owner that: 

 
.1 the personnel it assigns to the Project are appropriately experienced; 
 
.2 it has a sufficient staff of qualified and competent personnel to replace any of its appointed representatives, subject to 

the Owner’s approval, in the event of death, incapacity, removal or resignation; and 
 
.3 there are no pending, threatened or anticipated claims, liabilities or contingent liabilities that would have a material 

effect on the financial ability of the Contractor to perform its work under the Contract. 
 
GC 3.15  OCCUPANCY OF THE WORK 
 
3.15.1  The Owner reserves the right to take possession of and use for any intended purpose any portion or all of the undelivered 

portion of the Project even though the Work may not be substantially performed, provided that such taking possession and 
use will not interfere, in any material way, with the progress of the Work.  The taking of possession or use of any such portion 
of the Project shall not be deemed to be the Owner’s  acknowledgement or acceptance of the Work or the Project, nor shall 
it relieve the Contractor of any of its obligations under the Contract.   

 
3.15.2 Whether the Project contemplates Work by way of renovations in buildings which will be in use or be occupied during the 

course of the Work or where the Project involves Work that is adjacent to a structure which is in use or is occupied, the 
Contractor, without in any way limiting its responsibilities under the Contract, shall take all reasonable steps to avoid 
interference with fire exits, building access and egress, continuity of electric power and all other utilities, the operation of 
HVAC systems, to suppress dust and noise and to avoid conditions likely to propagate mould or fungus of any kind and all 
other steps reasonably necessary to promote and maintain the safety and comfort of the users and occupants of such structures 
or adjacent structures.  

 
GC 4.1  CASH ALLOWANCES 
 
4.1.1 Delete the second sentence in paragraph 4.1.1 
 
4.1.4 Delete paragraph 4.1.4 in its entirety and substitute the following:  
 

Where the actual cost of the Work under any cash allowance exceeds the amount of the allowance, any unexpended amounts 
from other cash allowances shall be reallocated, at the Consultant’s direction, to cover the shortfall, and, in that case, there 
shall be no additional amount added to the Contract Price for overhead and profit.  Only where the actual cost of the Work 
under all cash allowances exceeds the total amount of all cash allowances shall the Contractor be compensated for the excess 
incurred and substantiated, plus an amount for overhead and profit on the excess only, as set out in the Contract Documents.  

 
4.1.5 Delete paragraph 4.1.5 in its entirety and substitute the following:  
 

The net amount of any unexpended cash allowances, after providing for any reallocations as contemplated in paragraph 4.1.4, 
shall be deducted from the Contract Price by Change Order without any adjustment for the Contractor's overhead and profit 
on such amount. 

 
 Add new paragraphs 4.1.8 and 4.1.9  as follows:  
 
4.1.8 The Owner reserves the right to call, or to have the Contractor call, for competitive bids for portions of the Work, which are 

to be paid for from cash allowances. 
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4.1.9 Cash allowances cover the net cost to the Contractor of services, Products, Construction Equipment, freight, unloading, 
handling, storage, installation, provincial sales tax, and other authorized expenses incurred in performing any Work stipulated 
under the cash allowances but does not include any Value Added Taxes payable by the Owner and the Contractor.  

 
GC 5.1  FINANCING INFORMATION REQUIRED OF THE OWNER 

 
5.1.1 Delete paragraph 5.1.1 in its entirety. 
 
5.1.2 Delete paragraph 5.1.2 in its entirety. 
 
GC 5.2  APPLICATIONS FOR PROGRESS PAYMENT 
 
 Delete paragraph 5.2.2 in its entirety and substitute the following:  
 
5.2.2  Applications for payment shall be dated the last day of each payment period, which is the last day of the month or an 

alternative day of the month agreed in writing by the parties.  The amount claimed shall be for the value, proportionate to the 
amount of the Contract, of work performed and Products delivered and incorporated into the Work at that date. Materials 
may also be deemed to be supplied to an improvement, for payment purposes, when, in the Owner’s opinion, they are placed 
and properly secured on the land on which the improvement is made, or placed upon land designated by the Owner or agent 
of the Owner, but placing the materials on the land so designated does not, of itself, make that land subject to a lien. No 
amount claimed shall include products delivered and incorporated into the work, unless the products are free and clear of all 
security interests, liens and other claims of third parties.  
 
Each application for payment, except the first, shall include a statutory declaration, in the current CCDC 9A form, up to the 
date of the application for payment.  Each application for payment (including the first, the holdback upon Substantial 
Performance, and final payments), shall be a Proper Invoice and include:  
 
.1  the Contractor’s name and address. 
 
.2 the date of the Proper Invoice and the period during which the services or materials were supplied. 
 
.3  information identifying the authority, whether in the Contract or otherwise, under which the services or materials 

were supplied. 
 
.4 a description, including quantity where appropriate, of the services or materials supplied; 
 
.5 the amount payable for the services or materials that were supplied, and the payment terms; 
 
.6 the name, title, telephone number and mailing address of the person to whom payment is to be sent; 
 
.7 a certificate, issued by an agency or firm providing workers’ compensation insurance to the Contractor, verifying 

that coverage is in force at the time of making the application for payment, and that coverage will remain in force 
for at least sixty (60) days thereafter;  

 
.8 a declaration by the Contractor verifying that the performance of the Work is in compliance with all applicable 

regulatory requirements respecting environmental protection, first safety, public safety and occupational health and 
safety;  

 
.9   a pre-approved schedule of values, supplied by the Contractor, for Architectural Specification Divisions of the 

Work, aggregating the total amount of the Contract Price;  
 
.10 a separate pre-approved schedule of values, supplied by each Subcontractor, for each of the Mechanical and 

Electrical Divisions  of the Work, aggregating the total amount of the Contract Price; 
 
.11 invoices to support all claims against the cash allowance; and 
 
.12 a construction schedule pursuant to GC 3.5 reasonably acceptable to the Owner. 

 
 



SUPPLEMENTARY CONDITIONS TO CCDC2 – 2008 
District School Board of Niagara  
March 9, 2020 

 14
 

5.2.3 Amend paragraph 5.2.3 by adding the following to the end of that paragraph: 
   
 No amount claimed shall include Products delivered to the Place of the Work unless the Products are free and clear of all 

security interests, liens, and other claims of third parties. 
 
 Add new paragraphs 5.2.8, and 5.2.9 as follows: 
 
5.2.8 The Contractor shall prepare and maintain current as-built drawings which shall consist of the Drawings and Specifications 

revised by the Contractor during the Work, showing changes to the Drawings and Specifications, which current as-built 
drawings shall be maintained by the Contractor and made available to the Consultant for review with each application for 
progress payment.  The Consultant shall retain a reasonable amount for the value of the as-built drawings not presented for 
review. 

 
5.2.9 Prior to each application for payment, the Contractor and the Consultant shall jointly review the progress of the Work. 
  
GC 5.3  PROGRESS PAYMENT 
 

5.3.1.2 In the first sentence amend as follows:  After the words “issue to the Owner” delete “and copy to the Contractor”.  After the 
words “no later than” add “7 calendar days after the receipt of the applicable Proper Invoices”.  

   
5.3.1.3 Delete subparagraph 5.3.1.3 in its entirety and substitute as follows:  

 
the Owner shall make payment to the Contractor on account as provided in Article A-5 of the Agreement – PAYMENT no 
later than 28 calendar days after the receipt by the Owner of the complete applicable Proper Invoice, subject to the delivery 
by the Owner of a notice of non-payment under the Construction Act, and subject to the receipt by the Owner of a complete 
certificate of payment issued by the Consultant.   

 
      Add new paragraphs 5.3.2 and 5.3.3 as follows: 
 
5.3.2 If the Contractor fails to provide all documentation as required by GC 5.2 – APPLICATIONS FOR PROGRESS 

PAYMENT, the Contractor or Owner shall be entitled to return the application for progress payment to the Contractor for 
completion.  The 7 day review period by the Consultant and 21 day payment period by the Owner will commence upon 
receipt of a proper and complete application for progress payment.  

 
5.3.3 Payment will be direct deposited to the Contractor’s bank account.  The payment date shall be the date the payment is 

transferred to the Contractor’s bank account. At the request of the Owner, the Contractor will provide evidence that the 
Owner’s payments are held by the Contractor in an account in the Contractor’s name, and that the Contractor is complying 
with its trust fund obligations under the Construction Act.   

 
GC 5.4  SUBSTANTIAL PERFORMANCE OF THE WORK 
 
5.4.2 Delete paragraph 5.4.2 in its entirety and substitute the following:  
 
 The Consultant will review the Work to verify the validity of the application and shall promptly, and in any event, no later 

than 30 calendar days after receipt of the Contractor’s complete deficiency list and application, the Consultant shall:  
 

 .1 prepare a final deficiency list incorporating all items to be completed or corrected.  Each item is to have an indicated 
value for correction or completion.  Determination of the value is defined in GC 5.10 – DEFICIENCY HOLDBACK.  The 
final deficiency list complete with values is to be included with the Consultant’s draft verification and shall be reviewed with 
the Owner prior to 5.4.2.2. 

 
 .2 having completed 5.4.2.1, the Consultant shall:  
  .1 advise the Contractor in writing that the Work or the designated portion of the Work is not substantially 

performed and give reasons why, or  
 .2 state the date of Substantial Performance of the Work in a certificate and issue a copy of that certificate to 
each the Owner  and the Contractor.   

 
5.4.3 Delete paragraph 5.4.3 in its entirety and substitute the following:  

 



SUPPLEMENTARY CONDITIONS TO CCDC2 – 2008 
District School Board of Niagara  
March 9, 2020 

 15
 

Following the issuance of the certificate of Substantial Performance of the Work, the following shall apply to completing the 
Work:  

 
 .1 Contractor is to complete the Work within sixty (60) calendar days.  
 .2 No payments will be processed between Substantial Performance of the Work and the completion of the Work. 
 .3 The Owner reserves the right to contract out any or all unfinished Work if it has not been completed within sixty 

(60) days of  Substantial Performance of the Work without prejudice to any other right or remedy and without 
affecting the warranty period.  The cost of completing the Work including Owner and Consultant wages and 
materials shall be deducted from the Contract Price.  

 
.  Add new paragraphs 5.4.4,  5.4.5 and 5.4.6: 
 
5.4.4   Within the time prescribed by the Construction Act, the Contractor shall take whatever steps are required to publish or post 

a signed copy of the certificate, as is required by such legislation.  If the Contractor fails to comply with this provision, the 
Owner may take the required steps pursuant to the legislation and charge the Contractor for any costs so incurred. 

 
5.4.5   Prior to submitting its written application for Substantial Performance of the Work, the Contractor shall submit to the 

Consultant all: 
 
.1 guarantees;  
.2 warranties; 
.3 certificates;  
.4 final testing and balancing reports;  
.5 distribution system diagrams; 
.6 spare parts; 
.7 maintenance manuals; 
.8 samples; 
.9 reports and correspondence from authorities having jurisdiction in the  Place of the Work;  
.10 shop drawings;  
.11 inspection certificates; 
.12 one full size paper copy and one PDF electronic scanned copy red-lined record drawings.  

 
 and other materials or documentation required to be submitted under the Contract, together with written proof acceptable to 

the Owner and the Consultant that the Work has been substantially performed in conformance with the requirements of 
municipal, governmental, and utility authorities having jurisdiction in the Place of the Work.  The Consultant shall refuse to 
certify Substantial Performance of the Work if the submittals referred to in this paragraph 5.4.5 are not provided by the 
Contractor. 

 
5.4.6 The Owner shall withhold, from amounts otherwise payable to the Contractor, an amount not to exceed one (1) percent of the 

Contract Price as security for the obligation of the Contractor  to deliver copies of the red-lined record drawings.    
 
 
GC 5.5  PAYMENT OF HOLDBACK UPON SUBSTANTIAL PERFORMANCE OF THE WORK 

 
Add new subparagraph 5.5.1.3 as follows 

 
5.5.1.3 submit a statement that no written notices of liens have been received by it 
 
5.5.2 Amend paragraph 5.5.2 by adding the following sentence to the end of that paragraph:  
 
 A reserve fund may be retained by the Owner to secure the correction of deficiencies and/or warranty claims.  Included in 

the reserve fund would be all Consultant and Owner costs  including any and all staff and material costs, design, tendering 
and contractor and supplier costs related to the correction of deficiencies and/or warranty claims. 

 
5.5.3 Delete paragraph 5.5.3 in its entirety. 
 
5.5.5 Delete paragraph 5.5.5 in its entirety. 
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GC 5.6   PROGRESSIVE RELEASE OF HOLDBACK 
 
          Delete GC 5.6 in its entirety. 
 
GC 5.7  FINAL PAYMENT 
 
5.7.1 Delete paragraph 5.7.1 in its entirety and substitute as follows: 
 
 When the Contractor considers that the Work is completed, as defined in the Construction Act, the Contractor shall submit 

an application for final payment.  The Contractor’s application for final payment shall be a Proper Invoice and accompanied 
by any documents or materials not yet delivered pursuant to paragraph 5.4.5, together with complete and final as-built 
drawings and: 

 
.1 the Contractor’s written request for release of the deficiency holdback, including a statement that no written notices 

of lien have been received by it; 
 
 .2 a Statutory Declaration CCDC 9A-2018; and 
 
 .3 the Contractor’s written certification that there are no outstanding claims, pending claims or future claims from the 

Contractor or their subcontractors or suppliers. 
  
 .4 The Work shall be deemed not to be completed, nor a Proper Invoice delivered, until all of the aforementioned 

documents have been delivered, and the Owner may withhold payment in respect of the delivery of any documents 
in an amount determined by the Consultant in accordance with the provisions of GC 5.8 - WITHHOLDING OF 
PAYMENT. 

 
5.7.2 Delete from the first line of paragraph 5.7.2 the words, “10 calendar days” and substitute the words “14 calendar days”. 
 
5.7.4 Delete from the second line of paragraph 5.7.4 the words, “5 calendar days after the issuance of” and substitute the words 

“28 calendar days after receipt of a Proper Invoice for the final payment, subject to the delivery by the Owner of a notice of 
non-payment under the Construction Act and subject to the receipt of”. 

 
GC 5.8   WITHHOLDING OF PAYMENT  
 

Delete paragraph 5.8.1 and replace with the following: 
 
5.8.1 If because of conditions reasonably beyond the control of the Contractor, there are items of work that cannot be performed, 

payment in full for that portion of the Work which has been performed as certified by the Consultant shall not be withheld 
or delayed by the Owner on account thereof, but the Owner may withhold, until the remaining portion of the Work is finished, 
only such an amount that the Consultant determines is sufficient and reasonable to cover the cost of performing such 
remaining work. The remaining work shall be valued as deficient work as defined in GC 5.10.1. 

 
GC 5.10 DEFICIENCY HOLDBACK 
 
 Add a new General Condition 5.10 as follows:  
 
5.10.1 Notwithstanding any provisions contained in the Contract Documents concerning certification and release of monies to the 

Contractor, the Owner reserves the right to establish a deficiency holdback, at the time of the review for Substantial 
Performance, based on a 200% dollar value of the deficiencies listed by the Consultant.  The value of work outstanding for 
the calculation of Substantial Performance of the Work under the Construction Act (Ontario) shall utilize the 100% dollar 
value.  No individual deficiency will be valued at less than two hundred dollars ($200.00).  The Owner shall retain the entire 
deficiency holdback amount until completion of all of the deficiencies listed by the Consultant to the satisfaction of the 
Consultant.  

 
 
GC 6.1  OWNER’S RIGHT TO MAKE CHANGES  
 

Add new paragraphs 6.1.3, 6.1.4, 6.1.5, 6.1.6, 6.1.7 and 6.1.8 as follows: 
 



SUPPLEMENTARY CONDITIONS TO CCDC2 – 2008 
District School Board of Niagara  
March 9, 2020 

 17
 

6.1.3 The Contractor agrees that changes resulting from construction coordination, including but not limited to, site surface 
conditions, site coordination, and Subcontractor and Supplier coordination are included in the Contract Price and the 
Contractor shall be precluded from making any claim for a change in the Contract Price as a result of such changes.  

 
6.1.4  Labour costs shall be actual, prevailing rates at the Place of the Work paid to workers, plus statutory charges on labour 

including WSIB, unemployment insurance, Canada pension, vacation pay, hospitalization and medical insurance.  The 
Contractor shall provides these rates, when requested by the Consultant, for review and/or agreement.  

6.1.5  Quotations for changes to the Work shall only include Direct Costs and be accompanied by itemized breakdowns together 
with detailed, substantiating quotations or cost vouchers from Subcontractors and Suppliers, submitted in a format acceptable 
to the Consultant and shall include any Direct Costs associated with extensions in Contract Time.  

6.1.6 When both additions and deletions covering related Work or substitutions are involved in a change to the Work, payment, 
including Overhead and profit, shall be calculated on the basis of the net difference, if any, with respect to that change in the 
Work.  

6.1.7 No extension to the Contract Time shall be granted for changes in the Work unless the Contractor can clearly demonstrate 
that such changes significantly alter the overall construction schedule submitted at the commencement of the Work.  
Extensions of Contract Time and all associated costs, if approved pursuant to GC 3.4.2, shall be included in the relevant 
Change Order.  
 

6.1.8  When a change in the Work is proposed or required, the Contractor shall within 10 calendar days submit to the Consultant 
for review a claim for a change in Contract Price and/or Contract Time.  Should 10 calendar days be insufficient to prepare 
the submission, the Contractor shall within 5 calendar days, advise the Consultant in writing of the proposed date of 
submission of the claim.  Claims submitted after the dates prescribed herein will not be considered. 

 
 
GC 6.2  CHANGE ORDER 
 
6.2.1 Add after the last sentence in the paragraph:  
 

The adjustment in the Contract Time and the Contract Price shall include an adjustment, if any, for delay or for the impact 
that the change in the Work has on the Work of the Contractor, and once such adjustment is made, the Contractor  shall be 
precluded from making any further claims for delay or impact with respect to the change in the Work. 

 
 Add new paragraph 6.2.3 as follows:  
 
6.2.3 The value of a change shall be determined in one or more of the following methods as directed by the Consultant.  

 
 .1 by estimate and acceptance of a lump sum;  

 
.2 by negotiated unit prices which include the Contractor’s Overhead and profit, or;  

 
.3 by the actual cost to the Owner, such costs to be the actual cost after all credits included in the change have been 

deducted, plus the following ranges of mark-up on such costs:  
 
 .1 for Change Orders with a value of $0 to $15,000 the total Subcontractor/Supplier mark-up including 

Overhead and profit shall be 10% and the total Contractor mark-up including overhead and profit shall be 5%. Only 
sub-contractors performing actual work on the change are entitled to 10%. If a sub-contractor is subcontracting the 
work to another subcontractor, they are only entitled to 5% mark up for overhead and profit.   

 
 .2 For Change Orders in excess of $15,000, the total Subcontractor/Supplier mark-up including Overhead 

and profit shall be 5% and the total Contractor mark-up including Overhead and profit shall be 3%. Only sub-
contractors performing actual work on the change are entitled to 5%. If a sub-contractor is subcontracting the work 
to another subcontractor, they are only entitled to 3% mark up for overhead and profit.   

 
Add new paragraph 6.2.4 as follows:  
 

6.2.4 All quotations will be submitted in a complete manner listing:  
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.1 quantity of each material,  
.2 unit cost of each material,  
.3 man hours involved,  
.4 cost per hour,  
.5 Subcontractor quotations submitted listing items 1 to 4 above  and item 6 below.  
.6 mark-up 

 
  Add new paragraph 6.2.5 as follows:  
 
6.2.5 The Owner and the Consultant will not be responsible for delays to the Work resulting from late, incomplete or inadequately 

broken down valuations submitted by the Contractor.  
 
 
GC 6.3  CHANGE DIRECTIVE  
 
6.3.6.1 Amend paragraph 6.3.6.1 by deleting the final period and adding as follows: 

 .1  Ten percent (10%)  for profit plus five percent (5%)  for overhead on work by the Contractor’s own forces up to 
the value of $15,000 and five percent (5%) for profit plus three percent (3%) for Overhead on work by the Contractor’s own 
forces  in excess of $15,000 and, 

 .2 Ten percent (10%) fee on amounts paid to Subcontractors or Suppliers under subparagraph 6.3.7.9 for changes up 
to the value of $15,000 and five percent (5%) on changes over $15,000.  

Unless a Subcontractor’s or Supplier’s price has been approved by the Owner, the Subcontractor or Supplier shall be entitled 
to its actual net cost as determined in accordance with paragraph 6.3.7, plus ten percent (10%) for profit and five percent 
(5%) for Overhead on such actual net cost for changes in the Work, up to the value of $15,000 and five percent (5%) for 
profit and three percent (3%) for overhead on such actual net cost changes in the Work in excess of $15,000. 

6.3.6.2  Delete paragraph 6.3.6.2  and replace it with the following: 

If a change in the Work results in a net decrease in the Contract Price in excess of $15,000 the amount of the credit shall be 
the net cost, with deduction for Overhead and profit.  If a change in the Work results in a net decrease in the Contract Price 
of $15,000 or less, the amount of the credit shall be the net cost, without deduction for Overhead or profit. 

6.3.7.1 In subparagraph 6.3.7.1 insert “while directly engaged in the work attributable to the change” after the words “in the direct 
employ of the Contractor”. 

6.3.7 At the end of paragraph 6.3.7 add the following: 

All other costs attributable to the change in the Work including the costs of all administrative or supervisory personnel are 
included in Overhead and profit calculated in accordance with the provisions of paragraph 6.1.5 of GC6.1 – OWNER’S 
RIGHT TO MAKE CHANGES. 

GC 6.4   CONCEALED OR UNKNOWN CONDITIONS 
 

6.4.1 Delete paragraph 6.4.1 and replace with the following: 
 
6.4.1.1 Prior to the submission of the bid on which the Contract was awarded, the Contractor confirms that it carefully investigated 

the Place of the Work and carried out such tests as it deemed appropriate and, in doing so, applied to that investigation the 
degree of care and skill required by paragraph 3.14.1.   

 
6.4.1.2 No claim by the Contractor will be considered by the Owner or the Consultant in connection with conditions which could 

reasonably have been ascertained by such investigation or other due diligence undertaken prior to the execution of the 
Contract. 

 
6.4.2 Amend paragraph 6.4.2 by adding a new first sentence as follows: 
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Having regard to paragraph 6.4.1, if the Contractor believes that the conditions of the Place of the Work differ materially 
from those reasonably anticipated, differ materially from those indicated in the Contract Documents or were concealed from 
discovery notwithstanding the conduct of the investigation described in paragraph 6.4.1, it shall provide the Owner and the 
Consultant with Notice in Writing no later than five (5) Working Days after the first observation of such conditions. 
 
Amend the existing second sentence of paragraph 6.4.2 in the second line, following the word “materially” by adding the 
words “or were concealed from discovery notwithstanding the conduct of the investigation described in paragraph 6.4.1,” 

 
6.4.3 Delete paragraph 6.4.3 in its entirety and substitute the following: 
 

If the Consultant makes a finding pursuant to paragraph 6.4.2 that no change in the Contract Price or the Contract Time is 
justified, the Consultant shall report in writing the reasons for this finding to the Owner and the Contractor. 
 
Add new paragraph 6.4.5 as follows: 

 
6.4.5 No claims for additional compensation or for an extension of Contract Time shall be allowed if the Contractor fails to give 

Notice in Writing to the Owner or Consultant, as required by paragraph 6.4.2. 
 

GC 6.5  DELAYS  
 
6.5.1 Delete the words after the word “for” in the fourth line of paragraph 6.5.1, and add the words “…reasonable direct costs 

directly flowing from the delay, but excluding any consequential, indirect or special damages (including, without limitation, 
loss of profits, loss of opportunity or loss of productivity).” 

 
6.5.2 Delete the words after the word “for” in the fourth line of paragraph 6.5.2, and add the words “…reasonable direct costs 

directly flowing from the delay, but excluding any consequential, indirect or special damages (including, without limitation, 
loss of profits, loss of opportunity or loss of productivity).” 

 
6.5.3 Delete paragraph 6.5.3 in its entirety and replace with the following: 
 

If the Contractor is delayed in the performance of the Work by Force Majeure, then the Contract Time shall be extended for 
such reasonable time as the Consultant may recommend in consultation with the Contractor.  The extension of time shall 
not be less than the time lost as a result of the event causing the delay, unless the Contractor agrees to a shorter extension.  
The Contractor shall not be entitled to payment for costs incurred by such delays unless such delays result from the actions 
of the Owner. 
 
Delete paragraph 6.5.4 in its entirety and replace with the following:  

 
6.5.4 No extension or compensation shall be made for delay or impact on the Work unless notice in writing of a claim is given to 

the Consultant not later than ten (10) Working Days after the commencement of the delays or impact on the Work, provided 
however, that, in the case of a continuing cause of delay or impact on the Work, only one notice of claim shall be necessary.  

 
Add new paragraphs 6.5.6,  6.5.7 and 6.5.8 as follows: 

 
6.5.6 If the Contractor is delayed in the performance of the Work by an act or omission of the Contractor or anyone directly or 

indirectly employed or engaged by the Contractor, or by any cause within the Contractor’s control, then the Contract Time 
may be extended for such reasonable time as the Owner may decide in consultation with the Consultant and the Contractor.  
The Owner shall be reimbursed by the Contractor for all reasonable costs incurred by the Owner as the result of such delay, 
including, but not limited to, the cost of all additional services required by the Owner from the Consultant or any sub-
consultants, project managers, or others employed or engaged by the Owner, and in particular, the costs of the Consultant’s 
services during the period between the date of Substantial Performance of the Work stated in Article A-1 herein, as the same 
may be extended through the provision of these General Conditions, and any later or actual date of Substantial Performance 
of the Work achieved by the Contractor. 

 
6.5.7 Without limiting the obligations of the Contractor described in GC 3.2 – CONSTRUCTION BY OWNER OR OTHER 

CONTRACTORS or GC 9.4 – CONSTRUCTION SAFETY, the Owner or Consultant may, by notice in writing, direct the 
Contractor to stop the Work where the Owner or Consultant   determines that there is an imminent risk to the safety of 
persons or property at the Place of the Work.  In the event that the Contractor receives such notice, it shall immediately stop 
the Work and secure the site.  The Contractor shall not be entitled to an extension of the Contract Time or to an increase in 
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the Contract Price unless the resulting delay, if any, would entitle the Contractor to an extension of the Contact Time or the 
reimbursement of the Contractor’s costs as provided in paragraphs 6.5.1, 6.5.2 or 6.5.3. 

 
6.5.8 No claim for delay shall be made and the Contract Time shall not be extended due to climatic conditions or arising from the 

Contractor’s efforts to maintain the Contract schedule.  
 
GC 6.6 CLAIMS FOR A CHANGE IN THE CONTRACT PRICE 
 
 Delete GC 6.6 in its entirety. 
 
GC 7.1   OWNER’S RIGHT TO PERFORM THE WORK, TERMINATE THE    CONTRACTOR’S RIGHT TO 

CONTINUE WITH THE WORK OR TERMINATE THE CONTRACT  
 

 Revise the heading to read “OWNER’S RIGHT TO PERFORM THE WORK, TERMINATE THE 
CONTRACTOR’S RIGHT TO CONTINUE WITH THE WORK, SUSPEND THE WORK OR TERMINATE THE 
CONTRACT” 

 
 
 Add a new subparagraph 7.1.3.4 as follows: 
 
7.1.3.4 An “acceptable schedule” as referred to in  subparagraph 7.1.3.2. means a schedule approved by the Consultant and the 

Owner wherein the default can be corrected within the balance of the Contract Time and shall not cause delay to any other 
aspect of the Work or the work of other contractors, and in no event shall it be deemed to give a right to extend the Contract 
Time. 

 
7.1.4.1 Delete sentence and replace with the following:  
 
 Correct such default and deduct the cost, including Owner’s expenses, thereof from any payment then or thereafter due the 

Contractor. 
 
7.1.5.3 In subparagraph 7.1.5.3 delete the words: “however, if such cost of finishing the Work is less than the unpaid balance of the 

Contract Price, the Owner shall pay the Contractor the difference;” 

 Delete paragraph 7.1.6 in its entirety and add new paragraphs 7.1.6, 7.1.7, 7.1.8, 7.1.9 and 7.1.10 as follows: 
 

7.1.6   In addition to its right to terminate the Contract set out herein, the Owner may terminate this Contract at any time for any 
other reason and without cause upon giving the Contractor fifteen (15) Working Days Notice in Writing to that effect.  In 
such event, the Contractor shall be entitled to be paid for all Work performed including reasonable profit, for loss sustained 
upon Products and Construction Equipment, and such other damages as the Contractor may have sustained as a result of the 
termination of the Contract, but in no event shall the Contractor be entitled to be compensated for any loss of profit on 
unperformed portions of the Work, or indirect, special, or consequential damages incurred. 

 
7.1.7   The Owner may suspend Work under this Contract at any time for any reason and without cause upon giving the Contractor 

Notice in Writing to that effect.  In such event, the Contractor shall be entitled to be paid for all Work performed to the date 
of suspension and be compensated for all actual costs incurred arising from the suspension, including reasonable profit, for 
loss sustained upon Products and Construction Equipment, and such other damages as the Contractor may have sustained 
as a result of the suspension of the Work, but in no event shall the Contractor be entitled to be compensated for any indirect, 
special, or consequential damages incurred.   In the event that the suspension continues for more than thirty (30) calendar 
days, the Contract shall be deemed to be terminated and the provisions of paragraph 7.1.6 shall apply. 

 
7.1.8 In the case of either a termination of the Contract or a suspension of the Work under GC 7.1 - OWNER'S RIGHT TO 

PERFORM THE WORK, TERMINATE THE CONTRACTOR'S RIGHT TO CONTINUE WITH THE WORK, SUSPEND 
THE WORK, OR TERMINATE THE CONTRACT or GC 7.2 - CONTRACTOR’S RIGHT TO SUSPEND THE WORK 
OR TERMINATE THE CONTRACT, the Contractor shall use its best commercial efforts to mitigate the financial 
consequences to the Owner arising out of the termination or suspension, as the case may be. 

 
7.1.9 Upon the resumption of the Work following a suspension under GC 7.1 - OWNER'S RIGHT TO PERFORM THE WORK, 

TERMINATE THE CONTRACTOR'S RIGHT TO CONTINUE WITH THE WORK, SUSPEND THE WORK OR 
TERMINATE THE CONTRACT or GC 7.2 - CONTRACTOR’S RIGHT TO SUSPEND THE WORK OR 
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TERMINATE THE CONTRACT, the Contractor will endeavour to minimize the delay and financial consequences arising 
out of the suspension. 

 
7.1.10  The Contractor's obligations under the Contract as to quality, correction, and warranty of the Work performed by the 

Contractor up to the time of termination or suspension shall continue after such termination of the Contract or suspension 
of the Work. 

 
 
 
GC 7.2  CONTRACTOR’S RIGHT TO SUSPEND THE WORK OR TERMINATE THE CONTRACT 
 
7.2.3.1 Delete subparagraph 7.2.3.1 in its entirety. 
 
 
7.2.3.4 In subparagraph 7.2.3.4, delete the words "except for GC 5.1 - FINANCING INFORMATION REQUIRED OF THE 

OWNER". 
   
 Renumber paragraph 7.2.5 as paragraph 7.2.6.  Add a new paragraph 7.2.5 as follows: 
 
7.2.5 If the default cannot be corrected within the 5 Working Days specified in paragraph 7.2.4, the Owner shall be deemed to 

have cured the default if it: 
 

.1 commences correction of the default within the specified time; 
 
.2 provides the Contractor with an acceptable schedule for such correction; and, 
 
.3 completes the correction in accordance with such schedule. 
 
Delete paragraph 7.2.6 entirely and replace with the following: 

 
7.2.6 If the Contractor terminates the Contract under the conditions described in GC 7.2 – CONTRACTOR’S RIGHT TO 

SUSPEND THE WORK OR TERMINATE THE CONTRACT, the Contractor shall be entitled to be paid for all Work 
performed to the date of termination, as determined by the Consultant.  The Contractor shall also be entitled to recover the 
direct costs associated with termination, including the costs of demobilization and losses sustained on Products and 
Construction Equipment.  The Contractor shall not be entitled to any recovery for any special, indirect or consequential  
losses, including loss of profit.  

 
Add new paragraphs 7.2.7, 7.2.8 and 7.2.9 as follows 

 
7.2.7 The Contractor shall not be entitled to give notice of the Owner’s default or terminate the Contract in the event the Owner 

withholds certificates or payment or both in accordance with the Contract because of:  
 

(a) the Contractor’s failure to pay all legitimate claims promptly, or 
(b) the failure of the Contractor  to discharge construction liens which are registered against the title to the Place of the 

Work. 
 
7.2.8 The Contractor’s  obligations under the Contract as to quality, correction and warranty of the Work performed by the 

Contractor up to the effective date of termination shall continue in force and shall survive termination by the Contractor in 
accordance with paragraph 7.2.4. 

   
7.2.9 If the Contractor suspends the Work or terminates the Contract as provided for in GC 7.2 – CONTRACTOR’S RIGHT TO 

SUSPEND THE WORK OR TERMINATE THE CONTRACT, the Contractor shall ensure the site and the Work are left in 
a safe, secure condition as required by authorities having jurisdiction at the Place of the Work and the Contract Documents. 

 
GC 8.1 AUTHORITY OF THE CONSULTANT 
 
 Delete 8.1.3 in its entirety and replace with the following: 
 
8.1.3 If a dispute is not resolved promptly, the Consultant will give such instructions as in the Consultant’s opinion are necessary 
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for the proper performance of the Work and to prevent delays pending settlement of the dispute.  The parties shall act 
immediately according to such instructions, it being understood that by so doing neither party will jeopardize any claim the 
party may have.   

 
 Add new paragraph 8.1.4 as follows: 
 
8.1.4 In addition to disputes that may be resolved by way of interim binding adjudication under the Construction Act, the parties 

may agree to resolve any other matter by interim binding adjudication under the same adjudication procedures as set out in 
the Construction Act. Subject to any further agreement or a decision by a court or arbitrator, a determination by an adjudicator 
will be binding on the parties in accordance with the Construction Act, and any instructions by the Consultant under this GC 
8.1 will be amended accordingly as necessary. Nothing in this Contract or the Construction Act is intended to limit the rights 
and remedies of the parties under this Part 8.   

 
 

GC 8.2  NEGOTIATION, MEDIATION AND ARBITRATION 
 
8.2.1 Amend paragraph 8.2.1 by changing part of the second line from “shall appoint a Project Mediator” to “may appoint a 

Project Mediator, except that such an appointment shall only be made if both the Owner and the Contractor agree.” 
 
8.2.4 Amend paragraph 8.2.4 by changing part of the second line from  “the parties shall request the Project Mediator”  to “and 

subject to paragraph 8.2.1 the parties may request the Project Mediator”. 
 
 Delete paragraphs 8.2.6, 8.2.7 and 8.2.8 in their entirety. 
 
 Add new paragraph 8.2.6 as follows: 
 
8.2.6 The dispute may be finally resolved by arbitration under the Rules for Arbitration   of Construction Disputes as provided in 

CCDC 40 in effect at the time of bid closing, provided that both the Contractor and the Owner agree.  If the Contractor and 
the Owner agree to resolve the dispute by arbitration, the arbitration shall be conducted in the jurisdiction of the Place of the 
Work. 

 
GC 9.1 PROTECTION OF WORK AND PROPERTY 
 

Delete subparagraph 9.1.1.1 in its entirety and substitute the following: 
 
9.1.1.1    errors in the Contract Documents which the Contractor could not have discovered applying the standard of care described 

in paragraph 3.14.1;  
 

Delete paragraph 9.1.2 in its entirety and substitute as follows: 
 

9.1.2 Before commencing any Work, the Contractor shall determine the locations of all underground or hidden utilities and 
structures indicated in or inferable from the Contract Documents, or that are inferable from an inspection of the Place of the 
Work exercising the degree of care and skill described in paragraph 3.14.1.   

 
 Add new paragraph 9.1.5 as follows: 
 
9.1.5    With respect to any damage to which paragraphs 9.1.3 or 9.1.4 apply, the Contractor shall neither undertake to repair or 

replace any damage whatsoever to the work of other contractors, or to adjoining property, nor acknowledge that the same 
was caused or occasioned by the Contractor, without first consulting the Owner and receiving written instructions as to the 
course of action to be followed from either the Owner or the Consultant.  Where, however, there is danger to life, the 
environment, or public safety, the Contractor shall take such emergency action as it deems necessary to remove the danger. 

  
GC 9.2   TOXIC AND HAZARDOUS SUBSTANCES 
 
 Add a new subparagraph 9.2.5.5 as follows: 
 
9.2.5.5 in addition to the steps described in subparagraph 9.2.5.3, take any further steps it deems necessary to mitigate or stabilize 

any conditions resulting from encountering toxic or hazardous substances or materials. 
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9.2.6 Add the following to paragraph 9.2.6, after the word “responsible” in the second line: 
 

…or whether any toxic or hazardous substances or materials already at the Place of the Work (and which were then harmless 
or stored, contained or otherwise dealt with in accordance with legal and regulatory requirements) were dealt with by the 
Contractor or anyone for whom the Contractor is responsible in a manner which does not comply with legal and regulatory 
requirements, or which threatens human health and safety or the environment, or material damages to the property of the 
Owner or others,… 

 
9.2.8 Add the following to paragraph 9.2.8, after the word “responsible” in the second line: 
 

…or whether any toxic or hazardous substances or materials already at the Place of the Work (and which were then harmless 
or stored, contained or otherwise dealt with in accordance with legal and regulatory requirements) were dealt with by the 
Contractor or anyone for whom the Contractor is responsible in a manner which does not comply with legal and regulatory 
requirements, or which threatens human health and safety or the environment, or material damages to the property of the 
Owner or others,… 

 
Add new paragraph 9.2.10 as follows: 
 

9.2.10 The Contractor, Subcontractors and Suppliers shall not bring on to the Place of the Work any toxic or hazardous substances 
and materials except as required in order to perform the Work.  If such toxic or hazardous substances or materials are required, 
storage in quantities sufficient to allow work to proceed to the end of any current work week only shall be permitted.  All 
such toxic and hazardous materials and substances shall be handled and disposed of only in accordance with all laws and 
regulations that are applicable at the Place of the Work. 

GC 9.4   CONSTRUCTION SAFETY 
 

Delete paragraph 9.4.1 in its entirety and substitute as follows: 
 

9.4.1 The Contractor shall be solely responsible for construction safety at the Place of the Work and for compliance with the rules, 
regulations, and practices required by the applicable construction health and safety legislation and shall be responsible for 
initiating, maintaining and supervising all safety precautions and programs in connection with the performance of the Work.  

 
Add new paragraphs 9.4.2 to 9.4.10 as follows: 

 
9.4.2 Prior to the commencement of the Work, the Contractor shall submit to the Owner: 

 
.1 the evidence of workers’ compensation compliance required by GC 10.4.1; 
 
.2 copies of the Contractor’s insurance policies having application to the Project or certificates of insurance, at the 

option of the Owner; 
 
.3 documentation setting out the Contractor’s in-house safety programs; 
 
.4 copies of any documentation or notices to be filed or delivered to the authorities having jurisdiction for the regulation 

of occupational health and safety at the Place of the Work.  
 
9.4.3 The Contractor shall indemnify and save harmless the Owner, its agents,  trustees, officers, directors, employees, 

consultants, successors, appointees, and assigns from and against the consequences of any and all safety infractions 
committed by the Contractor under the occupational health and safety legislation in force at the Place of the Work 
including the payment of legal fees and disbursements on a substantial indemnity basis. 

 
9.4.4 The Owner undertakes to include in its contracts with other contractors and in its instructions to its own forces the 

requirement that the other contractor or its own forces, as the case may be, comply with the policies and procedures of and 
the directions and instructions from the Contractor with respect to occupational health and safety and related matters.   

 
9.4.5 If the Owner is of the reasonable opinion that the Contractor has not taken such precautions as are necessary to ensure 

compliance with the requirements of paragraph 9.4.1, the Owner may take any remedial measures which it deems 
necessary, including stopping the performance of all or any portion of the Work, and the Owner may use its employees, the 
Contractor, any Subcontractor or any other contractors to perform such remedial measures. 
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9.4.6 The Contractor shall file any notices or any similar document required pursuant to the Contract or the safety regulations in 
force at the Place of the Work.  This duty of the Contractor will be considered to be included in the Work and no separate 
payment therefore will be made to the Contractor. 

 
9.4.7 Unless otherwise provided in the Contract Documents, the Contactor shall develop, maintain and supervise for the duration 

of the Work a comprehensive safety program that will effectively incorporate and implement all required safety 
precautions.  The program shall, at a minimum, respond fully to the applicable safety regulations and general construction 
practices for the safety of persons or property, including, without limitation, any general safety rules and regulations of the 
Owner and any workers’ compensation or occupational health and safety statutes or regulations in force at the Place of the 
Work. 

 
9.4.8 The Contractor shall provide a copy of the safety program described in paragraph 9.4.7 hereof to the Consultant for 

delivery to the Owner prior to the commencement of the Work, and shall, ensure, as far as it is reasonably practical to do 
so, that every employer and worker performing work in respect of the Project complies with such program.  

 
9.4.9 The Contractor shall arrange regular safety meetings, and shall supply and maintain, at its own expense, at its office or 

other well-known place at the job site, safety equipment necessary to protect the workers and general public against 
accident or injury as prescribed by the authorities having jurisdiction at the Place of the Work, including, without 
limitation, articles necessary for administering first-aid to any person and an emergency procedure for the immediate 
removal of any inured person to a hospital or a doctor’s care. 

 
9.4.10 The Contractor shall promptly report in writing to the Owner and the Consultant all accidents of any sort arising out of or 

in connection with the performance of the Work, whether on or adjacent to the job site, giving full details and statement of 
witnesses.  If death or serious injuries or damages are caused, the accident shall be promptly reported by the Contractor to 
the Owner and the Consultant by telephone or messenger in addition to any reporting required under the applicable safety 
regulations. 

 
 

GC 10.1   TAXES AND DUTIES 
 

10.1.2 Amend paragraph 10.1.2 by adding the following sentence to the end of the paragraph: 
 
 For greater certainty, the Contractor shall not be entitled to any mark-up for overhead or profit on any increase in such taxes 

and duties and the Owner shall not be entitled to any credit relating to mark-up for overhead or profit on any decrease in such 
taxes.  The Contractor shall provide a detailed breakdown of additional taxes if requested by the Owner in a form satisfactory 
to the Owner.  

 
 Add new paragraph 10.1.3 as follows: 
 
10.1.3    Where the Owner is entitled to an exemption or a recovery of sales taxes, customs duties, excise taxes or Value Added Taxes 

applicable to the Contract, the Contractor shall, at the request of the Owner, assist with the application for any exemption, 
recovery or refund of all such taxes and duties and all amounts recovered or exemptions obtained shall be for the sole benefit 
of the Owner. The Contractor agrees to endorse over to the Owner any cheques received from the federal or provincial 
governments, or any other taxing authority, as may be required to give effect to this paragraph. 
 

 GC 10.2 LAWS, NOTICES, PERMITS, AND FEES 
 
10.2.5 Amend paragraph 10.2.5 by addition the words “Subject to paragraph 3.4” at the beginning of the paragraph.  Add the 

following to the end of the second sentence: 
 
…and no further Work on the affected components of the Contract shall proceed until these directives have been obtained 
by the Contractor from the Consultant.  
  

10.2.6 Amend paragraph 10.2.6 by adding the following sentence to the end of the paragraph: 
 
 In the event the Owner suffers loss or damage as a result of the Contractor’s failure to comply with paragraph 10.2.5 and 

notwithstanding any limitations described in paragraph 12.1.1, the Contractor agrees to indemnify and to hold harmless the 
Owner and the Consultant from and against any claims, demands, losses, costs, damages, actions suits or proceedings 
resulting from such failure by the Contractor. 
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Add new paragraph 10.2.8 as follows: 
 

10.2.8 The Contractor shall furnish all certificates that are required or given by the appropriate governmental authorities as evidence 
that the Work as installed conforms with the laws and regulations of authorities having jurisdiction, including certificates of 
compliance for the Owner’s occupancy or partial occupancy.  The certificates are to be final certificates giving complete 
clearance of the Work, in the event that such governmental authorities furnish such certificates. 

 
GC 10.4  WORKERS’ COMPENSATION 

 
10.4.1 Delete paragraph 10.4.1 and replace with the following: 
 

Prior to commencing the Work, and with each and every application for payment thereafter, including the Contractor’s 
application for payment of the holdback amount following Substantial Performance of the Work and again with the 
Contractor’s application for final payment, the Contractor shall provide evidence of compliance with workers’ compensation 
legislation in force at the Place of the Work, including payments due thereunder. 
 

GC 11.1 INSURANCE  
 
 Delete entirety of general condition and CCDC 41 and replace with the following:  
 
11.1 Without restricting the generality of GC 12 – INDEMNIFICATION, the Contractor shall provide, maintain, and pay for the 

insurance coverages specified in GC 11.1 – INSURANCE.  Unless otherwise stipulated, the duration of each insurance policy 
shall be from the date of commencement of the Work until the expiration of the warranty periods set out in the Contract 
Documents.  Prior to commencement of the Work and upon the placement, renewal, amendment, or extension of all or any 
part of the insurance, the Contractor shall promptly provide the Owner with confirmation of coverage and, if required, a 
certified true copy of the policies certified by an authorized representative of the insurer together with copies of any amending 
endorsements.  

 
 .1 General Liability Insurance 
 

General liability insurance shall be in the name of the Contractor, with the Owner and the Consultant named as additional 
insureds, with limits of not less than $5,000,000.00 inclusive per occurrence for bodily injury, death, and damage to property, 
including loss of use thereof, for itself and each of its employees, Subcontractors and/or agents.  The insurance coverage 
shall not be less than the insurance required by IBC Form 2100, or its equivalent replacement, provided that IBC Form 2100 
shall contain the latest edition of the relevant CCDC endorsement form.  To achieve the desired limit, umbrella, or excess 
liability insurance may be used.  All liability coverage shall be maintained for completed operations hazards from the date 
of Substantial Performance of the Work, as set out in the certificate of Substantial Performance of the Work, on an ongoing 
basis for a period of 6 years following Substantial Performance of the Work.   Where the Contractor maintains a single, 
blanket policy, the addition of the Owner and the Consultant is limited to liability arising out of the Project and all operations 
necessary or incidental thereto.  The policy shall be endorsed to provide the Owner with not less than 30 days’ notice, in 
writing, in advance of any cancellation and of change or amendment restricting coverage.  

 
 .2 Automobile Liability Insurance 
 
 Automobile liability insurance in respect of licensed vehicles shall have limits of not less than $2,000,000.00 inclusive per 

occurrence for bodily injury, death and damage to property, covering all licensed vehicles owned or leased by the Contractor, 
and endorsed to provide the Owner with not less than 30 days’ notice, in writing, in advance of any cancellation, change or 
amendment restricting coverage.  Where the policy has been issued pursuant to a government-operated automobile insurance 
system, the Contractor shall provide the Owner with confirmation of automobile insurance coverage for all automobiles 
registered in the name of the Contractor. 

 
 .3 Aircraft and Watercraft Liability Insurance  
 
 Where determined necessary by the Contractor, acting reasonably, aircraft and watercraft liability insurance will be obtained 

in accordance with the provisions of paragraph 11.1.3.  Aircraft and watercraft liability insurance with respect to owned or 
non-owed aircraft and watercraft if used directly or indirectly in the performance of the Work, including use of additional 
premises, shall be subject to limits of not less than $2,000,000.00 inclusive per occurrence for bodily injury, death and 
damage to property, including loss of use thereof and limits of not less than $2,000,000.00 for aircraft passenger hazard.  
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Such insurance shall be in a form acceptable to the Owner.  The policies shall be endorsed to provide the Owner with not 
less than 30 days’ notice, in writing, in advance of cancellation, change or amendment restricting coverage. 

 
.4 Property and Boiler and Machinery Insurance 

 
 (1) Builder’s Risk property insurance shall be in the name of the Contractor with the Owner and the Consultant named 

as additional insureds.  The policy shall insure against all risks of direct physical loss or damage to the property insured 
which shall include all property included in the Work, whether owned by the Contractor or the owner or owned by others, 
so long as the property forms part of the Work.  The property insured also includes all materials and supplies necessary to 
complete the work, whether installed in the work temporarily or permanently, in storage on the project site, or in transit to 
the project site, as well as temporary buildings, scaffolding, falsework forms, hoardings, excavation, site preparation and 
similar work.  The insurance shall be for not less than the sum of the amount of the contract price and the full value of 
products that are specified to be provided by the owner for incorporation into the work, if applicable, with the deductible of 
$10,000.00 payable by the contractor.  The insurance shall include the foregoing and, otherwise, shall not be less than the 
insurance required by IBC Form 4042 or its equivalent replacement provided that the IBC Form 4042 shall include the latest 
addition of the relevant CCDC endorsement form. The coverage shall be based on a completed value form and shall be 
maintained continuously until ten (10) days after the date of the final certificate of payment. 

 
 (2) Boiler and machinery insurance shall be in the name of the Contractor, with the Owner and the Consultant named 

as additional insureds, for not less than the replacement value of the boilers, pressure vessels and other insurable objects 
forming part of the Work.  The insurance provided shall not be less than the insurance provided by the “Comprehensive 
Boiler and Machinery Form” and shall be maintained continuously from commencement of use or operation of the property 
insured and until 10 days after the date of the final certificate for payment. 

 
 (3) The policies shall allow for partial or total use or occupancy of the Work.   
    
 (4) The policies shall provide that, in the case of a loss or damage, payment shall be made to the Owner and the 

Contractor as their respective interests may appear.  The Contractor shall act on behalf of the Owner for the purpose of 
adjusting the amount of such loss or damage payment with the insurers.  When the extent of the loss or damage is determined, 
the Contractor shall proceed to restore the Work.  Loss or damage shall not affect the rights and obligations of either party 
under the Contract except that the Contractor shall be entitled to such reasonable extension of the Contract Time, relative to 
the extent of the loss or damage, as determined by the Owner, in its sole discretion. 

 
(5) The Contractor shall be entitled to receive from the Owner, in addition to the amount due under the Contract, the 
amount at which the Owner’s interest in restoration of the Work has been appraised, such amount to be paid as the restoration 
of the Work proceeds and as provided in GC 5.2 – APPLICATIONS FOR PROGRESS PAYMENT and GC 5.3 – 
PROGRESS PAYMENT.  In addition, the Contractor shall be entitled to receive from the payments made by the insurer the 
amount of the Contractor’s interest in the restoration of the Work. 

 
(6) In the case of loss or damage to the Work arising from the work of other contractors, or the Owner’s own forces, 
the Owner, in accordance with the Owner’s obligations under paragraph 3.2.2.4 of GC 3.2 – CONSTRUCTION BY OWNER 
OR OTHER CONTRACTORS, shall pay the Contractor the cost of restoring the Work as the restoration of the Work 
proceeds and as provided in GC 5.2 – APPLICATIONS FOR PROGRESS PAYMENT and GC 5.3 – PROGRESS 
PAYMENT. 

 
 .5 Contractors’ Equipment Insurance 
 
 “All risks” contractors’ equipment insurance covering construction machinery and equipment used by the Contractor for the 

performance of the Work, excluding boiler insurance, shall be in a form acceptable to the Owner and shall not allow 
subrogation claims by the insurer against the Owner.  The policies shall be endorsed to provide the Owner with not less than 
30 days’ notice, in writing, in advance of cancellation, change or amendment restricting coverage.  Subject to satisfactory 
proof of financial capability by the Contractor for self-insurance of his equipment, the Owner agrees to waive the equipment 
insurance requirement. 

 
11.1.2  The Contractor shall be responsible for deductible amounts under the policies except where such amounts may be excluded 

from the Contractor’s responsibility by the terms of GC 9.1 - PROTECTION OF WORK AND PROPERTY and GC 9.2 - 
DAMAGES AND MUTUAL RESPONSIBILITY. 

 
11.1.3  Where the full insurable value of the Work is substantially less than the Contract Price, the Owner may reduce the amount 
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of insurance required to waive the course of construction insurance requirement. 
 
11.1.4 If the Contractor fails to provide or maintain insurance as required by the Contract Documents, then the Owner shall have 

the right to provide and maintain such insurance and provide evidence of same to the Contractor.  The Contractor shall pay 
the costs thereof to the Owner on demand, or the Owner may deduct the amount that is due or may become due to the 
Contractor. 

 
11.1.5 All required insurance policies shall be with insurers licensed to underwrite insurance in the jurisdiction of the Place of the 

Work. 
 
GC 11.2 CONTRACT SECURITY  
 
11.2.1 Amend paragraph 11.2.1 by adding the following at the end of that paragraph: 
 
 or as required under the Construction Act. 
 
11.2.2 Delete paragraph after the word “provided” and replace with the following:  
 

Such bonds shall be issued by a duly licensed surety company, which has been approved by the Owner and is permitted 
under the Construction Act, authorized to transact a business of suretyship in the Province of Ontario and shall be maintained 
in good standing until the fulfillment of the Contract, including all warranty and maintenance periods set out in the Contract 
Documents. The form of the labour and material bond, and the performance bond, if required under this Contract or under 
the Construction Act, shall be in accordance with, and in the form set out in, the Construction Act. 

   
Add new paragraph 11.2.3 as follows:  

 
11.2.3 It is the intention of the parties that the performance bond shall be applicable to all of the Contractor’s obligations in the 

Contract Document and, wherever a performance bond is provided with language which conflicts with this intention, it shall 
be deemed to be amended to comply.  The Contractor represents and warrants to the Owner that it has provided its surety 
with a copy of the Contract Documents prior to the issuance of such bonds.  

 
GC 12.1 INDEMNIFICATION  

 
Delete General Condition 12.1 – INDEMNIFICATION in its entirety and substitute as follows: 
 

12.1.1 The Contractor shall indemnify and hold harmless the Owner, its parent, subsidiaries and affiliates, their respective partners, 
trustees, officers, directors, agents and employees and the Consultant from and against any and all claims, liabilities, 
expenses, demands, losses, damages, actions, costs, suits, or proceedings (hereinafter called “claims”), whether in respect of 
claims suffered by the Owner or in respect of claims by third parties, that directly or indirectly arise out of, or are attributable 
to, the acts or omissions of the Contractor, its employees, agents, Subcontractors, Suppliers or any other persons for whom 
it is in law responsible (including, without limitation, claims that directly or indirectly arise out of, or are attributable to, loss 
of use or damage to the Work, the Owner’s property or equipment, the Contractor’s property or equipment or equipment or 
property adjacent to the Place of the Work or death or injury to the Contractor’s personnel).  
 

12.1.2 The provisions of GC 12.1 - INDEMNIFICATION shall survive the termination of the Contract, howsoever caused and no 
payment or partial payment, no issuance of a final certificate of payment and no occupancy in whole or in part of the Work 
shall constitute a waiver or release of any of the provisions of GC 12.1. 

 
GC 12.2   WAIVER OF CLAIMS  
 
12.2.1 In the fourth line, add the words “claims for delay pursuant to GC 6.5 DELAYS” after the word “limitation”.  Add the 

words “(collectively “Claims”)” after “Substantial  Performance of the Work” in the sixth line. 
 
12.2.1.1 Change the word “claims” to “Claims” and change the word “claim” to “Claim”. 
 
12.2.1.2 Change the word “claims” to “Claims”. 
 
12.2.1.3 Delete paragraph in its entirety. 
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12.2.1.4 Change the word “claims” to “Claims”. 
 
12.2.2 Change the words “in paragraphs 12.2.1.2 and 12.2.1.3” to “in paragraph 12.2.1.2”.Change the word “claims” to “Claims” 

in both instances and change the word “claim” to “Claim”. 
 
12.2.3 Delete paragraph in its entirety. 
 
12.2.4 Delete paragraph in its entirety. 
 
12.2.5 Delete paragraph in its entirety. 
 
12.2.6 Change the word “claim” to “Claim” in all instances in the paragraph. 
 
12.2.7 Change “The party” to “The Contractor.  Change the word “claim” to “Claim” in all instances in the paragraph. 
 
12.2.8 Change “under paragraphs 12.2.1 or 12.2.3” to “under paragraph 12.2.1”.  Change both instances of the words “the party” to 

“the Contractor”.  Change the word “claim” to “Claim” in all instances in the paragraph. 
 
12.2.9 Delete paragraph 12.2.9 in its entirety. 
 
12.2.10 Delete paragraph 12.2.10 in its entirety. 
 
 
GC 12.3 WARRANTY  
 
12.3.2 Delete from the first line of paragraph 12.3.2 the word, “The” and substitute the words “Subject to paragraph 3.4.1, the…”  

 
 Add new paragraphs 12.3.7 to 12.3.12 as follows: 
 
12.3.7 Where required by the Contract Documents, the Contractor shall provide a maintenance bond as security for the performance 

of the Contractor’s obligations as set out in GC 12.3  WARRANTY. 
 

12.3.8 The Contractor shall provide fully and properly completed and signed copies of all warranties and guarantees required by 
the Contract Documents,  containing: 

 
 .1 the proper name of the Owner; 
 .2 the proper name and address of the Project; 
 .3 the date the warranty commences, which shall be at the “date of Substantial Performance of the Work” unless 

otherwise agreed upon by the Consultant in writing. 
 .4 a clear definition of what is being warranted and/or guaranteed as required by the Contract Documents; and 
 .5 the signature and seal (if required by the governing law of the Contract) of the company issuing the warranty, 

countersigned by the Contractor. 
 
12.3.9 Should any Work be repaired or replaced during the time period for which it is covered by the specified warranty, a new 

warranty shall be provided under the same conditions and for the same period as specified herein before.  The new warranty 
shall commence at the completion of the repair or replacement.  

 
12.3.10 The Contractor shall ensure that its Subcontractors are bound to the requirements of GC 12.3 – WARRANTY for the 

Subcontractor’s portion of the Work.  
 
12.3.11 The Contractor shall ensure that all warranties, guarantees or other obligations for Work, services or Products performed or 

supplied by any Subcontractor, Supplier or other person in connection with the Work are obtained and available for the direct 
benefit of the Owner.  In the alternative, the Contractor shall assign to the Owner all warranties, guarantees or other 
obligations for Work, services or Products performed or supplied by any Subcontractor, Supplier or other person in 
connection with the Work and such assignment shall be with the consent of the assigning party, where required by law, or by 
the terms of that party’s contract.  Such assignment shall be in addition to, and shall in no way limit, the warranty rights of 
the Owner under the Contract Documents.  

  
 12.3.12 The Contractor shall commence or correct any deficiency within 2 Working Days after receiving a notice from the Owner 
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or the Consultant, and shall complete the Work as expeditiously as possible, except in the case where the deficiency prevents 
maintaining security or where basic systems essential to the ongoing business of the Owner and/or its tenants cannot be 
maintained operational as designed.  In those circumstances all necessary corrections and/or installations of temporary 
replacements shall be carried out immediately as an emergency service.  Should the Contractor fail to provide this emergency 
service within 8 hours of a request being made during the normal business hours of the Contractor, the Owner is authorized, 
notwithstanding GC 3.1, to carry out all necessary repairs or replacements at the Contractor’s expense. 

 
PART 13    OTHER PROVISIONS 
 
 Add new Part 13 OTHER PROVISIONS as follows: 
 
GC 13.1  OWNERSHIP OF MATERIALS 
 
13.1.1    Unless otherwise specified, all materials existing at the Place of the Work at the time of execution of the Contract shall 

remain the property of the Owner.  All Work and Products delivered to the Place of the Work by the Contractor shall be the 
property of the Owner. The Contractor shall remove all surplus or rejected materials as its property when notified in writing 
to do so by the Consultant.  

 
GC 13.2  CONSTRUCTION LIENS 
 
13.2.1    In the event that a claim for lien is registered against the Project by a Subcontractor, Sub-subcontractor or Supplier, and 

provided the Owner has paid all amounts properly owing under the Contract, the Contractor shall, at its own expense: 
 

.1 within 10 calendar days, ensure that any and all claims for lien and certificates of action are discharged, released, 
or vacated by the posting of security or otherwise; and 

 
.2 in the case of written notices of lien, ensure that such notices are withdrawn, in writing. 

 
13.2.2 In the event that the Contractor fails to conform with the requirements of  paragraph 13.2.1, the Owner may fulfil those 

requirements without Notice in Writing to the Contractor and set off and deduct from any amount owing to the Contractor, 
all costs and associated expenses, including the costs of posting security and all legal fees and disbursements associated with 
discharging or vacating the claim for lien or certificate of action and defending the action. If there is no amount owing by 
the Owner to the Contractor, then the Contractor shall reimburse the Owner for all of the said costs and associated expenses. 

 
13.2.3 Notwithstanding any other provision in the Contract, the Consultant shall not be obligated to issue a certificate and the 

Owner shall not be obligated to make payment to the Contractor if, at the time such certificate or payment was otherwise 
due: 
 
.1 a claim for lien has been registered against the Project lands, or 
 
.2 if the Owner or mortgagee of the Project lands has received written notice of a lien, or 
 
.3 the Owner or Consultant reasonably believe that any party has purported to retain title to Products or materials in 

respect of which an application for payment has been made.   
 

13.2.4 Without limiting the foregoing, the Contractor shall, if requested by the Owner, defend, indemnify and save the Owner 
harmless from the amount of all such claims and the costs of defending any and all actions commenced against the Owner 
pursuant to the construction/builder’s lien legislation in force at the Place of the Work, including the legal costs of the Owner, 
unless the lien was a direct result of a breach of the Contract by the Owner or the non-payment by the Owner of a valid 
charge or claim under the Contract. 

 
13.2.5 GC 13.2 – CONSTRUCTION LIENS does not apply to construction/builder’s liens claimed by the Contractor. 
 

 
END OF AMENDMENTS TO CCDC 2 - 2008 
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SECTION 01 00 10 - GENERAL REQUIREMENTS

PART 1 – GENERAL

1.1 Division One Requirements:

1. The provisions of all Sections of Division One shall apply to each section of the Specifications, including
those of Divisions 23, 26, 31, and 32.

1.2 Subdivision of Work:

1. The Specifications have generally been divided into trade divisions, and the trade divisions into sections for
the purpose of ready reference, but a section may consist of more than one Subcontractor or supplier.  The
responsibility for determining which Subcontractor or Supplier provided labour, materials, products,
equipment and services to complete the work rest solely with the Contractor.

1.3 CODES AND STANDARDS

1. Perform the work in accordance with the Ontario Building Code containing the Building Code Act and
Ontario Regulation 423/06, latest amendments.

2. Comply with all regulations of all public authorities having jurisdiction.

3. Wherever a code or standard is referred to in the drawings or specifications, it shall be understood to be the
latest revision of this code or standard that is intended.

4. Supply, to the Owner, copies of material safety data sheets (MSDS) for all products covered under the
Ontario Health and Safety Act and Regulations and WHMIS Regulations.  These are to be used on or in
conjunction with the work.  Include information regarding locations and conditions for use.

1.4 PERMITS

1. Note that the Municipal Building permit has been applied and paid for by the owner as has the Entrance
Permit.  These are to be transferred to the contractor.

2. Supply all permits required by local authorities required from them and pay expenses incurred.  Permits
pertaining to particular trades shall be paid for by the particular trade concerned.  Include all permit fees in
tender.

3. Be responsible for contacting the Municipal building authority for a field review of the work at those times
and in accordance with the directions on the Municipal Building Permit and/or the requirements of the
municipality concerned.

1.5 DISCREPANCIES OMISSIONS

1. Report omissions, ambiguities and/or contradictions in the project documentation to the Consultant
immediately on discovery in writing. The Consultant will then provide written instructions, clarifications or
explanations. The Consultant will not be responsible for oral instruction.

1.6 EXAMINATION DURING TENDERING

1. Examine the site carefully prior to the submission of a tender.

2. Extras will not be considered for any additional Work required to deal with difficulties encountered which
could have been foreseen by a close site examination.
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1.7 PUBLIC UTILITIES AND SERVICES

1. Verify limitations imposed on the Work by the presence of utilities and services. Ensure that they are not
damaged.

2. Notify service authorities to enable them to take appropriate action with regard to the affected areas.
Obtain locates as required.

3. Location of existing concealed or buried services or structure indicated in the documents has not necessarily
been taken from "as-built" drawings and may be approximate only. Exercise appropriate precautions when
carrying out the Work in the area of these services. Notify Consultants immediately of any discrepancies.

4. Locate poles, pipes, conduit, wires, fill pipes, vents, regulators, meters, and sanitary service Work in
inconspicuous locations. If not shown on drawings, verify location of service Work with Consultant before
commencing installation.

1.8 VERIFICATION OF INVERTS

1. Immediately following award of the Contract, verify all field service connections to ensure that drainage
runs can meet the site service inverts.

2. Give notification immediately of any apparent difficulties or discrepancies. No extras will be considered for
rerouting drainage lines without prior review with the Consultant.

1.9 COORDINATION OF OTHER CONTRACTORS' WORK

1. Cooperate with other Contractors who may have separate contracts with the Owner, permit the completion
of the Work as expeditiously as possible.

2. Prior to commencement of the Work, ensure that all other Contractors understand the extent of the Work,
the conditions and materials on the project, the schedule of completion, restrictions to safety, and to
access. Ensure that all Sub-contractors fully understand the extent of Work involved with Other Contractors.

1.10BUILDING DIMENSIONS AND COORDINATION

1. Ensure that all necessary job dimensions are taken and that the Work of trades is coordinated for the
proper execution of the Work. Assume complete responsibility for the accuracy and completeness for
dimensions, and for coordination.

2. Verify that all Work, as it proceeds is executed in accordance with dimensions and positions indicated.
Maintain levels and clearances to adjacent Work, as set out in the drawings; assure that Work installed in
error is rectified before constructions resumes.

3. Check and verify all dimensions and the interfacing of all services. Verify with each trade all dimensions,
pertaining to the Work of other trades. Be responsible for the cooperation of various trades to achieve the
proper performance of the Work.

4. Avoid scaling the drawings. Immediately inform the Consultant of ambiguity or lack of information. Assume
the responsibility for non-compliance.

5. Field measure installed Work to assure the fit of dependent details.

6. Advise Consultant of discrepancies, omissions on drawings, such as reflected ceiling plans, jointing patterns
for paving, or ceramic tile, which affect aesthetics, or which interfere with services, equipment or surfaces.
DO NOT PROCEED without review with the Consultant.
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7. Ensure that each Sub-contractor communicates requirements for site conditions and surfaces necessary for
the execution of the Sub-contractor's Work, and that he provides setting drawings, templates and all other
information necessary for the location and installation of material, holes, sleeves, inserts, anchors,
accessories, fastenings, connections and access panels. Inform other Sub-contractors whose Work is
affected by these requirements and preparatory Work.

8. Ensure that other Sub-contractors are assisted in the execution of required preparatory Work by Sub-
contractors whose own Work is dependent on this preparatory Work

9. Prepare interference drawings to properly coordinate the Work where necessitated. Refer to Section 01340

1.11LABELS AND NAMEPLATES

1. Do not install permanent or permanently-attached labels, trademarks, and nameplates in visible locations
on materials and components, unless required for operating instruction or by Jurisdictional Authorities

1.12USE OF PREMISES BEFORE SUBSTANTIAL PERFORMANCE

1. The Owner shall have the right to enter and occupy the building, in whole or in part, for the purpose of
placing fittings, equipment and the like, before completion of the Contract, such entry and occupancy must
not prevent or interfere with the Contractor in the performance of the Work. Such entry shall in no way be
considered as an acceptance of the Work in whole, or in part, nor shall it imply acknowledgement that
terms of the Agreement are fulfilled.

2. Provide facilities for such access and installation.

1.13LINES, LEVELS, BUILDING LOCATION AND EXISTING BUILDING SURVEY

1. Existing grades and other known conditions of site are shown on Site Plan. This survey information has been
established by personnel engaged by the Owner. No responsibility is assumed by the Owner or Consultant
for accuracy of this survey information.

2. Establish all necessary lines and levels, and erect substantial batter boards and maintain their accurate
position.

3. Where required, engage and pay an Ontario Land Surveyor to:
3.1 Lay out new building on site and establish a permanent bench mark or widely separated bench marks,

as required by building configuration.
3.2 Verify elevations established for each floor as construction proceeds.
3.3 Verify relation of building floor elevations to permanent bench marks.
3.4 Correlate geodetic elevation of bench mark with the elevations in use by all public utilities adjacent to

the project.
3.5 Verify accuracy of all site dimensions shown on Drawings.
3.6 Provide to the Consultant a survey certificate, verifying location of building on site.
3.7 Provide to the Consultant a survey certificate, verifying location of all footings relative to property

lines, before construction proceeds on the footings.

4. At Substantial Performance take field elevations with respect to final grading and certify that the building
constructed and lot grading is in conformity with the registered site plan agreement, and sign off on the site
plan in accordance with the requirements of the Municipality.
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1.14WORKMANSHIP

1. Fabricate and install the Work of all Sections in accordance with the best practice by craftsmen skilled in the
Work of the respective Section. Unless otherwise specified, the manufacturer's latest printed instructions
shall be rigidly complied with in the methods and materials to be used in the installation of the Work. Notify
the Consultant in writing if these Specifications and/or drawings conflict in any way with manufacturer's
instructions. The Consultant will then rule which specifications shall be followed. If applicable, a copy of
those instructions shall be made available at job site.

1.15REGULATORY REQUIREMENTS

1. Minimum Standard: unless reference is made in the Contract Documents to other standards, all work shall
conform to or exceed the minimum applicable standards of the Ontario Building Code, (latest edition),
and/or the governing Jurisdictional Authorities.

2. Construction Safety: include all provision for construction safety, such as fences, barricades, bracing
supports, storage facilities, sanitation facilities, fire protection, standpipes, electrical supply, temporary
heat,  ventilation, construction equipment with its supports and guards, stairs, ramps, platforms, runways,
ladders, scaffolds, guardrails, temporary flooring, rubbish chutes, walkway lighting, and morality lighting, all
as required by the Occupational Health and Safety Act (latest edition), and amendments thereto and the
Fire Code (latest edition), as well as all other applicable regulations of Jurisdictional Authorities

1.16EXAMINATION BEFORE EXECUTION OF WORK

1. Make good defects in the Work on which further execution of work depends.

2. Verify dimensions of prepared work before fabrication of that work which is dependent on the prepared
work.

3. Do not proceed with the execution of the work unless the work which is to receive it and site conditions are
satisfactory. Commencement of all work of all sections shall imply that prepared work and site conditions
are satisfactory

1.17SPECIFICATION REFERENCE TO STANDARDS AND CODES

1. Where reference is made to published standards and codes, such references shall be considered to refer to
the latest edition (revision) approved by the organization issuing that publication, which is current at the
date of this specification

1.18LOCATION OF SERVICES

1. Record exact location of all services with dimensions to the Grid Lines and Datum lines, and show on Record
Drawings prior to placing concrete. DO NOT place concrete until this is done. Coordinate Mechanical,
Electrical, and concrete trades.

1.19SLEEVING

1. Assess requirements for sleeving the structural elements for passing of pipes, conduits and other
mechanical or electrical components, and include all work required for approved interfacing between the
structure, all mechanical and electrical work, and other components of the work.

1.20CONCEALING MECHANICAL AND ELECTRICAL COMPONENTS

1. Include work required to modify indicated location of pipes, ducts, conduits, and other mechanical or
electrical components to fully conceal components from view in finished spaces.
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1.21LIFE AND FIRE SAFETY

1. Enforce all requirements established by jurisdictional authorities and underwriters for life safety, fire
prevention, and fire protection

1.22DRAINAGE

1. Ensure that positive drainage is provided to roof, floor, and site drains and catch basins, as set in their final
positions, and at all other locations to prevent water infiltration into the buildings. Provide constant slopes
for drained surfaces to drains and drainage courses.

2. If water is found to be ponding on roof areas due to incorrectly located drains, install additional drains to
alleviated water ponding. If extra drains are required coordinate the location of rainwater leaders with
Consultant.

1.23MATERIALS SUPPLIED BY OWNER

1. Install materials supplied by Owner where called for in the technical sections of the specifications.
Coordinate shipping and delivery with Owner. Provide protected storage on site. Do all work required to
complete installation, in accordance with manufacturer’s directions.

1.24WORK SHOWN OR SPECIFIED OUTSIDE PROPERTY LINES

1. Unless specifically indicated or specified, work indicated outside the property lines is to be included in the
Contract. Perform all work such as, but not, restricted to landscaping, asphalt, concrete, and mechanical and
electrical services in accordance with specifications and details issued by the applicable Municipality.

2. Include connections to all municipal and public service lines, and modifications to sidewalks and roadways
where so required to provide access to the project site, unless shown otherwise on the drawings.

3. Where work is required to be done by the Municipality, include cost in the Contract.

1.25DOCUMENTS ON JOBSITE

1. Maintain at job site, one copy of each of the following and make same available to the Consultant upon
request:
1.1 Contract drawings
1.2 Specifications
1.3 Addenda
1.4 Reviewed Shop drawings
1.5 Change Orders
1.6 Other modifications to Contract
1.7 Field Test Reports
1.8 Building Permit Drawings
1.9 Copy of approved work schedule
1.10 Manufacturer’s installation and application instructions
1.11 Ontario Building Code and Guide to the Ontario Building Code, latest editions.

1.26SMOKING RESTRICTIONS

1. Smoking will not be permitted anywhere in the building. Any smoking shall take place outside the premises.
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PART 2 - PRODUCTS

2.1 Not Used

PART 3 - EXECUTION

3.1 Not Used

END OF SECTION
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SECTION 01 10 00 - SUMMARY

PART 1  GENERAL

1.1 RELATED DOCUMENTS

1. This Section describes requirements applicable to all Sections within all Divisions.

1.2 WORDS AND TERMS

1. Refer to and acknowledge other words, terms, and definitions in CCDC 2 - 2020 Definitions.

1.3 COMPLEMENTARY DOCUMENTS

1. Drawings, specifications, and schedules are complementary each to the other, what is called for by one to
be binding as if called by all.  Should any discrepancy appear between documents, which leave doubt as to
the intent or meaning, abide by Precedence of Documents article below or obtain direction from the
Consultant.

2. Drawings indicate general location and route of conduit and wire/conductors.  Install conduit or
wiring/conductors and plumbing piping not shown or indicated diagrammatically in schematic or riser
diagrams to provide an operational assembly or system.

3. Install components to physically conserve headroom, to minimize furring spaces, or obstructions.

4. Locate devices with primary regard for convenience of operation and usage.

5.  Examine all discipline drawings, specifications, and schedules and related Work to ensure that Work can be
satisfactorily executed.  Conflicts or additional work beyond work described to be brought to attention of
Consultant.

1.4 PROJECT

1. Project Name:  Alterations to EL Crossley Secondary School

2. Owner's Name:  District School Board of Niagara.

3. Consultant's Name:  Macdonald Zuberec Ensslen Architects Inc..

4. The Project consists of interior alterations, mechanical system changes, curtainwall replacement and door
hardware replacement..

1.5 WORK COVERED BY CONTRACT DOCUMENTS

1. The Work of this Contract comprises of interior alterations to the existing facilities at E.L. Crossley
Secondary School at 350 Highway #20 West, Fonthill, ON.

2. Construction:
2.1 Existing: concrete slab-on-grade, suspended cast concrete floors and masonry wall construction. Refer

to drawings for construction materials where work is to be performed

3. Siting/Location:
3.1 As shown on drawing TS1.

1.6 CONTRACT DESCRIPTION

1. Contract Type:  A single prime contract based on a Stipulated Price as described in Document 00 52 00 -
Agreement Form.
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1.7 WORK BY OWNER

1. Products indicated "N.I.C." (Not in Contract) or "E.O." (Equipment by Owner) will be furnished and installed
by the Owner.  Service lines for such products shall be included under these Construction Contract
Documents, if indicated.  Final connections from service lines to equipment will be by the Owner, unless
otherwise indicated.

1.8 OWNER OCCUPANCY

1. Owner intends to occupy the Project upon Substantial Performance.

2. Cooperate with Owner to minimize conflict and to facilitate Owner's operations.

3. Schedule the Work to accommodate Owner occupancy.

1.9 CONTRACTOR USE OF SITE AND PREMISES

1. Before commencement of the Work, the Owner, Contractor and Consultant will agree on a mutually
satisfactory access to the site and acceptable locations for the construction office, trailers, material storage
area, toilet accommodation and the like

2. Provide access to and from site as required by law and by Owner:
2.1 Emergency Building Exits During Construction:  Keep exits required by code open during construction

period; provide temporary exit signs if exit routes are temporarily altered.
2.2 Do not obstruct roadways, sidewalks, or other public ways without permit.

1.10DESIGN STANDARDS

1. All construction in Ontario conforms to the requirements of the Ontario Building Code (OBC) and the
Ontario Health and Safety Act (OHSA).

1.11SPECIFICATION SECTIONS APPLICABLE TO ALL WORK PACKAGES

1. Unless otherwise noted, provisions of the sections listed below apply to all work packages contracts.
 Specific items of work listed under individual contract descriptions constitute exceptions.

2. Section 01 21 00 - Allowances.

3. Section 01 30 00 - Administrative Requirements.

4. Section 01 40 00 - Quality Requirements.

5. Section 01 50 00 - Temporary Facilities and Controls.

6. Section 01 51 00 - Temporary Utilities.

7. Section 01 60 00 - Product Requirements.

8. Section 01 78 00 - Closeout Submittals.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 20 00 - PRICE AND PAYMENT PROCEDURES

PART 1  GENERAL

1.1 RELATED REQUIREMENTS

1. Section 00 73 00 - Supplementary Conditions: Percentage allowances for contractor's overhead and profit.

2. Section 01 21 00 - Allowances:  Payment procedures relating to allowances.

3. Section 01 78 00 - Closeout Submittals:  Project record documents.

1.2 SCHEDULE OF VALUES

1. Prepare Schedule of Values in accordance with applications for progress payment described in CCDC 2 using
Model Form contained in CCDC 24-Guide to Model Forms and Support Documents.

2. Electronic media printout including equivalent information will be considered in lieu of standard form
specified; submit draft to Consultant for approval.

3. Forms filled out by hand will not be accepted.

4. Include in each line item, the amount of Allowances specified in this section.  For unit cost Allowances,
identify quantities taken from Contract Documents multiplied by the unit cost to achieve the total for the
item.

1.3 APPLICATIONS FOR PROGRESS PAYMENTS

1. Payment Period:  Submit at intervals stipulated in the Agreement.

2. Electronic media printout including equivalent information will be considered in lieu of standard form
specified; submit sample to Consultant for approval.

3. Forms filled out by hand will not be accepted.

4. For each item, provide a column for listing each of the following:
4.1 Item Number.
4.2 Description of work.
4.3 Scheduled Values.
4.4 Previous Applications.
4.5 Work in Place and Stored Materials under this Application.
4.6 Authorized Change Orders.
4.7 Total Completed and Stored to Date of Application.
4.8 Balance to Finish.
4.9 Hold back amounts associated with lien fund, deficiency fund, seasonal deficiency fund, and _____.

5. Execute certification by signature of authorized officer.

6. List each authorized Change Order as a separate line item, listing Change Order number and dollar amount
as for an original item of work.

7. Submit one electronic and three hard copies of each Application for Payment.

8. Include the following with the application:
8.1 Transmittal letter as specified for submittals in Section 01 30 00.
8.2 Construction progress schedule, revised and current as specified in Section 01 30 00.
8.3 Current construction photographs specified in Section 01 30 00.
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9. When Consultant requires substantiating information, submit data justifying dollar amounts in question.
 Provide one copy of data with cover letter for each copy of submittal. Show application number and date,
and line item by number and description.

1.4 STATUTORY DECLARATION

1. Submit Statutory Declaration as follows:
1.1 Submit after second and all subsequent applications for progress payment indicating that outstanding

amounts from previous progress payments have been reconciled with accounts for labour,
subcontracts, Products, Construction Equipment and other indebtedness, except for those amounts
required for administration of deficiency fund .

1.2 Submit after application for Substantial Performance of the Work and application for payment of
holdback amounts using Model Form contained in CCDC 24-Guide to Model Forms and Support
Documents  indicating that outstanding amounts from application for final payment have been
reconciled with accounts for labour, subcontracts, Products, Construction Equipment and other
indebtedness, except for those amounts required for administration of deficiency fund .

1.5 APPLICATION FOR FINAL PAYMENT

1. Prepare Application for Final Payment as specified for progress payments, identifying total adjusted
Contract Price, previous payments, and sum remaining due.

2. Application for Final Payment will not be considered until the following have been accomplished:
2.1 All closeout procedures specified in Section 01 70 00.
2.2 All deficiencies have been completed.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 21 00 - ALLOWANCES

PART 1  GENERAL

1.1 RELATED REQUIREMENTS

1. Canadian Construction Documents Committee (CCDC)
1.1 CCDC-2-2008 Stipulated Price Contract

2. Supplementary Conditions - Section 00 73 00

3. Section 01 20 00 - Price and Payment Procedures:  Additional payment and modification procedures.

1.2 CASH ALLOWANCES

1. Administer cash allowances in accordance with Contract (CCDC2), will include any overhead and profit in
connection with cash allowances in the Contract Price.

2. Include in the Contract Price, cash allowances stated herein.

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

4. The Contract Price, and not the cash allowance, includes the Contractor’s overhead and profit in connection
with such cash allowance.

5. Where one cash allowance is exceeded amounts from other cash allowances can be used. Only when the
sum of all cash allowances has been expended will the contractor be compensated for overhead and profit
as set out in the contract documents.

6. Progress payments on accounts of work authorized under cash allowances will be included in the
Consultant’s monthly certificate for payment.

1.3 CONTINGENCY ALLOWANCE

1. Administer contingency allowances in accordance with Contract, (CCDC2) will include any overhead and
profit in connection to contingency allowance as a component of the contingency allowance.

2. Funds will be drawn from the Contingency Allowance only by Change Order.

3. At closeout of Contract, funds remaining in Contingency Allowance will be credited to Owner by Change
Order.

1.4 INSPECTING AND TESTING ALLOWANCES

1. Costs Included in Inspecting and Testing Allowances: Cost of engaging an inspecting or testing agency;
execution of inspecting and tests; and reporting results.
1.1 Structural Steel, Shop and Field Inspection
1.2 Roofing and Metal Work
1.3 Membrane waterproofing

1.5 ALLOWANCES SCHEDULE

1. Cash Allowance: Include in the contract price a sum of $100,000 for cash allowances to include:
1.1 Security and Instrusion
1.2 Inspection and testing
1.3 Asbestos/Lead removal
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1.4 Window treatments
1.5 Signage
1.6 Door replacements
1.7 HVAC testing, adjusting, and balancing
1.8 Third Party commissioning

2. Contingency Allowance:
2.1 Include in the Contract Price a stipulated sum contingency allowance of $260,000.
2.2 Do not include in the Contract Price, additional sums for products, installation, overhead or profit.
2.3  Expenditures under the contingency allowance will be authorized in accordance with the procedures

provided in GC 6 - Changes in the Work and evaluated under GC 6.3 Change Directive and Certification
of Changes in the Work.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 30 00 - ADMINISTRATIVE REQUIREMENTS

PART 1  GENERAL

1.1 RELATED REQUIREMENTS

1. Section 00 73 00 - Supplementary Conditions:  Duties of the Construction Manager.

2. Section 01 60 00 - Product Requirements:  General product requirements.

3. Section 01 70 00 - Execution and Closeout Requirements:  Additional coordination requirements.

4. Section 01 78 00 - Closeout Submittals:  Project record documents; operation and maintenance data;
warranties and bonds.

1.2 REFERENCE STANDARDS

1. CSI/CSC Form 12.1A - Submittal Transmittal; Current Edition.

2. CSI/CSC Form 13.2A - Request for Interpretation; Current Edition.

1.3 GENERAL ADMINISTRATIVE REQUIREMENTS

1. Comply with requirements of Section 01 70 00 - Execution and Closeout Requirements for coordination of
execution of administrative tasks with timing of construction activities.

2. Make the following types of submittals to Consultant:
2.1 Requests for Interpretation (RFI).
2.2 Requests for substitution.
2.3 Shop Drawings, product data, and samples.
2.4 Test and inspection reports.
2.5 Design data.
2.6 Manufacturer's instructions and site reports.
2.7 Applications for payment and change order requests.
2.8 Progress schedules.
2.9 Coordination Drawings.
2.10 Correction Punch List and Final Correction Punch List for Substantial Performance.
2.11 Closeout submittals.

1.4 PROJECT COORDINATOR

1. Project Coordinator:  Construction Manager.

2. Cooperate with the Project Coordinator in allocation of mobilization areas of site; for site offices and sheds,
for access, traffic, and parking facilities.

3. During construction, coordinate use of site and facilities through the Project Coordinator.

4. Comply with Project Coordinator's procedures for intra-project communications; submittals, reports and
records, schedules, coordination Drawings, and recommendations; and resolution of ambiguities and
conflicts.

5. Comply with instructions of the Project Coordinator for use of temporary utilities and construction facilities.
 Responsibility for providing temporary utilities and construction facilities is identified in Section 01 10 00 -
Summary.

6. Coordinate site engineering and layout work under instructions of the Project Coordinator.
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7. Make the following types of submittals to Consultant through the Project Coordinator:
7.1 Requests for Interpretation.
7.2 Requests for substitution.
7.3 Shop Drawings, product data, and samples.
7.4 Test and inspection reports.
7.5 Design data.
7.6 Manufacturer's instructions and site reports.
7.7 Applications for payment and change order requests.
7.8 Progress schedules.
7.9 Coordination Drawings.
7.10 Correction Punch List and Final Correction Punch List for Substantial Performance.
7.11 Closeout submittals.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.1 DIGITAL DOCUMENT SUBMITTAL

1. All documents transmitted for purposes of administration of the contract are to be in digital (PDF, MS Word,
or MS Excel) format, as appropriate to the document.
1.1 Besides submittals for review, information, and closeout, this procedure applies to Requests for

Interpretation (RFIs), progress documentation, contract modification documents (e.g. supplementary
instructions, change proposals, change orders), applications for payment, site reports and meeting
minutes, contractor's correction punchlist, and any other document any participant wishes to make
part of the project record.

1.2 It is contractor's responsibility to submit documents in allowable format.
1.3 Paper document transmittals will not be reviewed; emailed digital documents will not be reviewed.
1.4 All other specified submittal and document transmission procedures apply, except that digital

document requirements do not apply to samples or colour selection charts.

3.2 PRECONSTRUCTION MEETING

1. Owner will schedule a meeting after Notice of Award.

2. Attendance Required:
2.1 Owner.
2.2 Consultant.
2.3 Contractor.

3. Agenda:
3.1 Execution of Owner-Contractor Agreement.
3.2 Submission of executed bonds and insurance certificates.
3.3 Distribution of Contract Documents.
3.4 Submission of list of subcontractors, list of products, schedule of values, and progress schedule.
3.5 Designation of personnel representing the parties to Contract, and Consultant.
3.6 Procedures and processing of site decisions, submittals, substitutions, applications for payments,

proposal request, Change Orders, and Contract closeout procedures.
3.7 Scheduling.
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4. Contractor to record minutes and distribute copies within two days after meeting to participants, with two
copies to Consultant, Owner, participants, and those affected by decisions made.

3.3 SITE MOBILIZATION MEETING

1. Consultant will schedule meeting at the Project site prior to Contractor occupancy.

2. Attendance Required:
2.1 Contractor.
2.2 Owner.
2.3 Consultant.
2.4 Contractor's superintendent.
2.5 Major subcontractors.

3. Agenda:
3.1 Use of premises by Owner and Contractor.
3.2 Owner's requirements.
3.3 Construction facilities and controls provided by Owner.
3.4 Temporary utilities provided by Owner.
3.5 Survey and building layout.
3.6 Security and housekeeping procedures.
3.7 Schedules.
3.8 Application for payment procedures.
3.9 Procedures for testing.
3.10 Procedures for maintaining record documents.
3.11 Requirements for start-up of equipment.
3.12 Inspection and acceptance of equipment put into service during construction period.

4. Contractor to record minutes and distribute copies within two days after meeting to participants, with two
copies to Consultant, Owner, participants, and those affected by decisions made.

3.4 PROGRESS MEETINGS

1. Schedule and administer meetings throughout progress of the work at maximum biweekly intervals.

2. Contractor's Project Coordinator will make arrangements for meetings, prepare agenda with copies for
participants, preside at meetings.

3. Attendance Required:
3.1 Contractor.
3.2 Owner.
3.3 Consultant.
3.4 Contractor's superintendent.
3.5 Major subcontractors.

4. Agenda:
4.1 Review minutes of previous meetings.
4.2 Review of work progress.
4.3 Site observations, problems, and decisions.
4.4 Identification of problems that impede, or will impede, planned progress.



Alterations to EL Crossley Secondary School
District School Board of Niagara
Tender 24147

01 30 00
Administrative Requirements

Page 4  of 11 

MZE Architects Inc.
File No.21-44

March 2024

4.5 Review of submittals schedule and status of submittals.
4.6 Review of RFIs log and status of responses.
4.7 Review of off-site fabrication and delivery schedules.
4.8 Maintenance of progress schedule.
4.9 Corrective measures to regain projected schedules.
4.10 Planned progress during succeeding work period.
4.11 Coordination of projected progress.
4.12 Maintenance of quality and work standards.
4.13 Effect of proposed changes on progress schedule and coordination.
4.14 Other business relating to work.

5. Contractor to record minutes and distribute copies within two days after meeting to participants, with two
copies to Consultant, Owner, participants, and those affected by decisions made.

3.5 CONSTRUCTION PROGRESS SCHEDULE - See Section 01 32 16

1. Within 10 days after date of the Agreement, submit preliminary schedule defining planned operations for
the first 60 days of work, with a general outline for remainder of work.

2. If preliminary schedule requires revision after review, submit revised schedule within 10 days.

3. Within 20 days after review of preliminary schedule, submit draft of proposed complete schedule for
review.
3.1 Include written certification that major contractors have reviewed and accepted proposed schedule.

4. Within 10 days after joint review, submit complete schedule.

5. Submit updated schedule with each Application for Payment.

3.6 DAILY CONSTRUCTION REPORTS

1. Include only factual information.  Do not include personal remarks or opinions regarding operations and/or
personnel.

2. In addition to transmitting a digital copy to Owner and Consultant, submit two printed copies at weekly
intervals.
2.1 Submit in format acceptable to Owner.
2.2 Submit using required form, a sample of which is appended to this section.

3. Prepare a daily construction report recording the following information concerning events at Project site
and project progress:
3.1 Date.
3.2 High and low temperatures, and general weather conditions.
3.3 List of subcontractors at Project site.
3.4 List of separate contractors at Project site.
3.5 Approximate count of personnel at Project site.

3.5.1 Include a breakdown for supervisors, laborers, journeymen, equipment operators, and
helpers.

3.6 Major equipment at Project site.
3.7 Material deliveries.
3.8 Safety, environmental, or industrial relations incidents.
3.9 Meetings and significant decisions.
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3.10 Unusual events (submit a separate special report).
3.11 Stoppages, delays, shortages, and losses.  Include comparison between scheduled work activities (in

contractor's most recently updated and published schedule) and actual activities.  Explain differences,
if any.  Note days or periods when no work was in progress and explain the reasons why.

3.12 Meter readings and similar recordings.
3.13 Emergency procedures.
3.14 Directives and requests of Authority(s) Having Jurisdiction (AHJ).
3.15 Change Orders received and implemented.
3.16 Testing and/or inspections performed.
3.17 List of verbal instruction given by Owner and/or Consultant.
3.18 Signature of contractor's authorized representative.

3.7 PROGRESS PHOTOGRAPHS

1. Submit photographs with each application for payment, taken not more than 3 days prior to submission of
application for payment.

2. Submit new photographs at least once a month, within 3 days after being taken.

3. Maintain one set of all photographs at project site for reference; same copies as submitted, identified as
such.

4. Photography Type:  Digital; electronic files.

5. Provide photographs of site and construction throughout progress of work produced by an experienced
photographer, acceptable to Consultant.

6. In addition to periodic, recurring views, take photographs of each of the following events:
6.1 Completion of site clearing.
6.2 Excavations in progress.
6.3 Foundations in progress and upon completion.
6.4 Structural framing in progress and upon completion.
6.5 Enclosure of building, upon completion.
6.6 Final completion, minimum of ten (10) photos.

7. Take photographs as evidence of existing project conditions as follows:
7.1 Interior views
7.2 Exterior views

8. Views:
8.1 Provide non-aerial photographs from four cardinal views at each specified time, until date of

Substantial Performance.
8.2 Consult with Consultant for instructions on views required.
8.3 Provide factual presentation.
8.4 Provide correct exposure and focus, high resolution and sharpness, maximum depth of site, and

minimum distortion.

9. Digital Photographs:  24 bit colour, minimum resolution of 1024 by 768, in JPG format; provide files
unaltered by photo editing software.
9.1 Delivery Medium:  Via email.
9.2 File Naming:  Include project identification, date and time of view, and view identification.
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9.3 PDF File:  Assemble all photos into printable pages in PDF format, with 2 to 3 photos per page, each
photo labeled with file name; one PDF file per submittal.

9.4 Hard Copy:  Printed hardcopy (grayscale) of PDF file and point of view sketch.

3.8 COORDINATION DRAWINGS

1. Provide information required by Project Coordinator for preparation of coordination Drawings.

2. Review Drawings prior to submission to Consultant.

3.9 REQUESTS FOR INTERPRETATION (RFI)

1. Definition:  A request seeking one of the following:
1.1 An interpretation, amplification, or clarification of some requirement of Contract Documents arising

from inability to determine from them the exact material, process, or system to be installed; or when
the elements of construction are required to occupy the same space (interference); or when an item
of work is described differently at more than one place in the Contract Documents.

1.2 A resolution to an issue which has arisen due to site conditions and affects design intent.

2. Whenever possible, request clarifications at the next appropriate project progress meeting, with response
entered into meeting minutes, rendering unnecessary the issuance of a formal RFI.

3. Preparation:  Prepare an RFI immediately upon discovery of a need for interpretation of the Contract
Documents.  Failure to submit a RFI in a timely manner is not a legitimate cause for claiming additional costs
or delays in execution of the work.
3.1 Prepare a separate RFI for each specific item.

3.1.1 Review, coordinate, and comment on requests originating with subcontractors and/or
materials suppliers.

3.1.2 Do not forward requests which solely require internal coordination between subcontractors.
3.2 Prepare in a format and with content acceptable to Owner.

3.2.1 Use CSI/CSC Form 13.2A - Request for Interpretation.
3.3 Prepare using an digital version of the form appended to this section.
3.4 Combine RFI and its attachments into a single digital file. PDF format is preferred.

4. Reason for the RFI:  Prior to initiation of an RFI, carefully study all Contract Documents to confirm that
information sufficient for their interpretation is definitely not included.
4.1 Include in each request contractor's signature attesting to good faith effort to determine from the

Contract Documents information requiring interpretation.
4.2 Unacceptable Uses for RFIs:  Do not use RFIs to request the following::

4.2.1 Approval of submittals (use procedures specified elsewhere in this section).
4.2.2 Approval of substitutions (see Section - 01 60 00 - Product Requirements)
4.2.3 Changes that entail change in Contract Time and Contract Sum (comply with provisions of the

Conditions of the Contract).
4.2.4 Different methods of performing work than those indicated in the Contract Drawings and

Specifications (comply with provisions of the Conditions of the Contract).
4.3 Improper RFIs:  Requests not prepared in compliance with requirements of this section, and/or

missing key information required to render an actionable response.  They will be returned without a
response, with an explanatory notation.

4.4 Frivolous RFIs:  Requests regarding information that is clearly indicated on, or reasonably inferable
from, the Contract Documents, with no additional input required to clarify the question.  They will be



Alterations to EL Crossley Secondary School
District School Board of Niagara
Tender 24147

01 30 00
Administrative Requirements

Page 7  of 11 

MZE Architects Inc.
File No.21-44

March 2024

returned without a response, with an explanatory notation.
4.4.1 The Owner reserves the right to assess the contractor for the costs (on time-and-materials

basis) incurred by the Consultant, and any of its consultants, due to processing of such RFIs.

5. Content:  Include identifiers necessary for tracking the status of each RFI, and information necessary to
provide an actionable response.
5.1 Official Project name and number, and any additional required identifiers established in Contract

Documents.
5.2 Owner's, Consultant's, and Contractor's names.
5.3 Discrete and consecutive RFI number, and descriptive subject/title.
5.4 Issue date, and requested reply date.
5.5 Reference to particular Contract Document(s) requiring additional information/interpretation.

 Identify pertinent drawing and detail number and/or specification section number, title, and
paragraph(s).

5.6 Annotations:  Site dimensions and/or description of conditions which have engendered the request.
5.7 Contractor's suggested resolution:  A written and/or a graphic solution, to scale, is required in cases

where clarification of coordination issues is involved, for example; routing, clearances, and/or specific
locations of work shown diagrammatically in Contract Documents.  If applicable, state the likely
impact of the suggested resolution on Contract Time or the Contract Sum.

6. Attachments:  Include sketches, coordination Drawings, descriptions, photos, submittals, and other
information necessary to substantiate the reason for the request.

7. RFI Log:  Prepare and maintain a tabular log of RFIs for the duration of the project.
7.1 Indicate current status of every RFI.  Update log promptly and on a regular basis.
7.2 Note dates of when each request is made, and when a response is received.
7.3 Highlight items requiring priority or expedited response.
7.4 Highlight items for which a timely response has not been received to date.
7.5 Identify and include improper or frivolous RFIs.

8. Review Time:  Consultant will respond and return RFIs to Contractor within seven calendar days of receipt.
 For the purpose of establishing the start of the mandated response period, RFIs received after 12:00 noon
will be considered as having been received on the following regular working day.
8.1 Response period may be shortened or lengthened for specific items, subject to mutual agreement,

and recorded in a timely manner in progress meeting minutes.

9. Responses:  Content of answered RFIs will not constitute in any manner a directive or authorization to
perform extra work or delay the project.  If in Contractor's belief it is likely to lead to a change to Contract
Sum or Contract Time, promptly issue a notice to this effect, and follow up with an appropriate Change
Order request to Owner.
9.1 Response may include a request for additional information, in which case the original RFI will be

deemed as having been answered, and an amended one is to be issued forthwith.  Identify the
amended RFI with an R suffix to the original number.

9.2 Do not extend applicability of a response to specific item to encompass other similar conditions,
unless specifically so noted in the response.

9.3 Upon receipt of a response, promptly review and distribute it to all affected parties, and update the
RFI Log.
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9.4 Notify Consultant within seven calendar days if an additional or corrected response is required by
submitting an amended version of the original RFI, identified as specified above.

3.10SUBMITTAL SCHEDULE

1. Submit to Consultant for review a schedule for submittals in tabular format.
1.1 Submit at the same time as the preliminary schedule 01 32 16 - Construction Progress Schedule01 32

16 - Construction Progress Schedule.
1.2 Coordinate with Contractor's construction schedule and schedule of values.
1.3 Format schedule to allow tracking of status of submittals throughout duration of construction.
1.4 Arrange information to include scheduled date for initial submittal, specification number and title,

submittal category (for review or for information), description of item of work covered, and role and
name of subcontractor.

1.5 Account for time required for preparation, review, manufacturing, fabrication and delivery when
establishing submittal delivery and review deadline dates.
1.5.1 For assemblies, equipment, systems comprised of multiple components and/or requiring

detailed coordination with other work, allow for additional time to make corrections or
revisions to initial submittals, and time for their review.

3.11SUBMITTALS FOR REVIEW

1. When the following are specified in individual sections, submit them for review:
1.1 Product data.
1.2 Design data.
1.3 Shop Drawings.
1.4 Samples for selection.
1.5 Samples for verification.

2. Submit to Consultant for review for the limited purpose of checking for compliance with information given
and the design concept expressed in the Contract Documents.

3. Samples will be reviewed for aesthetic, colour, or finish selection.

4. After review, provide copies and distribute in accordance with SUBMITTAL PROCEDURES article below 01 78
00 - Closeout Submittals.

3.12SUBMITTALS FOR INFORMATION

1. When the following are specified in individual sections, submit them for information:
1.1 Design data.
1.2 Sustainability design submittals and reports.
1.3 Certificates.
1.4 Test reports.
1.5 Inspection reports.
1.6 Manufacturer's instructions.
1.7 Manufacturer's site reports.
1.8 Other types indicated.

2. Submit for Consultant's knowledge as contract administrator or for Owner.

3.13SUBMITTALS FOR PROJECT CLOSEOUT

1. Submit Correction Punch List for Substantial Performance.



Alterations to EL Crossley Secondary School
District School Board of Niagara
Tender 24147

01 30 00
Administrative Requirements

Page 9  of 11 

MZE Architects Inc.
File No.21-44

March 2024

2. Submit Final Correction Punch List for Substantial Performance.

3. When the following are specified in individual sections, submit them at project closeout in compliance with
requirements of Section 01 78 00 - Closeout Submittals:
3.1 Project record documents.
3.2 Operation and maintenance data.
3.3 Warranties.
3.4 Bonds.
3.5 Other types as indicated.

4. Submit for Owner's benefit during and after project completion.

3.14NUMBER OF COPIES OF SUBMITTALS

1. Digital Documents:  Submit one digital copy in PDF format; a digitally-marked up file will be returned.
 Create PDFs at native size and right-side up; illegible files will be rejected.

2. Documents for Review:
2.1 Small Size Sheets, Not Larger Than 215 by 280 mm:  Submit one copy; the Contractor shall make

Contractor's own copies from original returned by the Consultant after making a file copy.
2.2 Small Size Sheets, Not Larger Than 215 by 280 mm:  Submit the number of copies that Contractor

requires, plus two copies that will be retained by Consultant.
2.3 Larger Sheets, Not Larger Than 910 by 1220 mm:  Submit one reproducible transparency and one

opaque reproduction.
2.4 Larger Sheets, Not Larger Than 910 by 1220 mm: Submit the number of opaque reproductions that

Contractor requires, plus two copies that will be retained by Consultant.

3. Documents for Information:  Submit two copies.

4. Extra Copies at Project Closeout:  See Section 01 78 00.

5. Samples:  Submit the number specified in individual specification sections; one of which will be retained by
Consultant.
5.1 After review, produce duplicates.
5.2 Retained samples will not be returned to Contractor unless specifically so stated.

3.15SUBMITTAL PROCEDURES

1. General Requirements:
1.1 Use a separate transmittal for each item.
1.2 Use a single transmittal for related items.
1.3 Submit separate packages of submittals for review and submittals for information, when included in

the same specification section.
1.4 Transmit using approved form.

1.4.1 Use Form CSI/CSC Form 12.1A.
1.4.2 Use Contractor's form, subject to prior approval by Consultant.

1.5 Sequentially identify each item.  For revised submittals use original number and a sequential
numerical suffix.

1.6 Identify:  Project; Contractor; subcontractor or supplier; pertinent drawing and detail number; and
specification section number and article/paragraph, as appropriate on each copy.
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1.7 Apply Contractor's stamp, signed or initialed certifying that review, approval, verification of products
required, site dimensions, adjacent construction work, and coordination of information is in
accordance with the requirements of the work and Contract Documents.
1.7.1 Submittals from sources other than the Contractor, or without Contractor's stamp will not be

acknowledged, reviewed, or returned.
1.8 Deliver each submittal on date noted in submittal schedule, unless an earlier date has been agreed to

by all affected parties, and is of the benefit to the project.
1.8.1 Deliver submittals to Consultant at business address.
1.8.2 Send submittals in digital format via email to Consultant.

1.9 Schedule submittals to expedite the Project, and coordinate submission of related items.
1.9.1 For each submittal for review, allow 15 days excluding delivery time to and from the

Contractor.
1.9.2 For sequential reviews involving Consultant's consultants, Owner, or another affected party,

allow an additional 7 days.
1.9.3 For sequential reviews involving approval from authorities having jurisdiction (AHJ), in

addition to Consultant's approval, allow an additional 30 days.
1.10 Identify variations from Contract Documents and product or system limitations that may be

detrimental to successful performance of the completed work.
1.11 Provide space for Contractor and Consultant review stamps.
1.12 When revised for resubmission, identify all changes made since previous submission.
1.13 Distribute reviewed submittals.  Instruct parties to promptly report inability to comply with

requirements.
1.14 Incomplete submittals will not be reviewed, unless they are partial submittals for distinct portion(s) of

the work, and have received prior approval for their use.
1.15 Submittals not requested will not be recognized or processed.
1.16 Submittals not requested will be recognized, and will be returned "Not Reviewed",

2. Product Data Procedures:
2.1 Submit only information required by individual specification sections.
2.2 Collect required information into a single submittal.
2.3 Submit concurrently with related shop drawing submittal.
2.4 Do not submit (Material) Safety Data Sheets for materials or products.
2.5 Submit sustainable design reporting submittals under separate cover.

3. Shop Drawing Procedures:
3.1 Prepare accurate, drawn-to-scale, original shop drawing documentation by interpreting the Contract

Documents and coordinating related work.
3.2 Do not reproduce the Contract Documents to create Shop Drawings.
3.3 Use of reproductions of the Contract Documents in digital data form to create Shop Drawings is only

permitted as defined.
3.4 Generic, non-project-specific information submitted as Shop Drawings do not meet the requirements

for Shop Drawings.

4. Samples Procedures:
4.1 Transmit related items together as single package.
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4.2 Identify each item to allow review for applicability in relation to Shop Drawings showing installation
locations.

4.3 Include with transmittal high-resolution image files of samples to facilitate digital review and
approval.  Provide separate submittal page for each item image.

3.16SUBMITTAL REVIEW

1. Submittals for Review:  Consultant will review each submittal, and approve, or take other appropriate
action.

2. Submittals for Information:  Consultant will acknowledge receipt and review.  See below for actions to be
taken.

3. Consultant's actions will be reflected by marking each returned submittal using virtual stamp on digital
submittals.
3.1 Notations may be made directly on submitted items and/or listed on appended Submittal Review

cover sheet.

4. Consultant's and consultants' actions on items submitted for review:
4.1 Authorizing purchasing, fabrication, delivery, and installation:

4.1.1 In General Conformance with Design:  Indicates that submittal has no notes, marks or
changes; work affected by submittal can proceed.

4.1.2 In General Conformance with Design as Noted:  Indicates that submittal has notes, marks or
changes that do not affect the submittal review process; work affected by submittal can
proceed without resubmission.
4.1.2.1 At Contractor's option, submit corrected item, with review notations acknowledged

and incorporated.
4.2 Not Authorizing fabrication, delivery, and installation:

4.2.1 Revise and Resubmit:  Indicates that there is an error or concern within the submittal of a
significant nature; work affected by the submittal cannot proceed and requires resubmission
except as follows:
4.2.1.1 Resubmit revised item, with review notations acknowledged and incorporated.
4.2.1.2 Non-responsive resubmittals may be rejected.

4.2.2 Rejected:  Indicates that submittal is not appropriate for Consultant’s review; work affected
by submittal is at Contractor’s risk if relied upon during the course of the Work.
4.2.2.1 Submit item complying with requirements of Contract Documents.

5. Consultant's and consultants' actions on items submitted for information:
5.1 Items for which no action was taken:

5.1.1 Received:  To notify the Contractor that the submittal has been received for record only.
5.2 Items for which action was taken:

5.2.1 Reviewed: No further action is required from Contractor.

END OF SECTION
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SECTION 01 40 00 - QUALITY REQUIREMENTS

PART 1  GENERAL

1.1 RELATED REQUIREMENTS

1. Section 01 21 00 - Allowances:  Allowance for payment of testing services.

2. Section 01 30 00 - Administrative Requirements:  Submittal procedures.

1.2 SUBMITTALS

1. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

2. Test Reports:  After each test/inspection, promptly submit two copies of report to Consultant.
2.1 Include:

2.1.1 Date issued.
2.1.2 Project title and number.
2.1.3 Name of inspector.
2.1.4 Date and time of sampling or inspection.
2.1.5 Identification of product and specifications section.
2.1.6 Location in the Project.
2.1.7 Type of test/inspection.
2.1.8 Date of test/inspection.
2.1.9 Results of test/inspection.
2.1.10 Compliance with Contract Documents.
2.1.11 When requested by Consultant, provide interpretation of results.

3. Certificates:  When specified in individual specification sections, submit certification by the manufacturer to
Consultant, in quantities specified for Product Data.
3.1 Indicate material or product complies with or exceeds specified requirements.  Submit supporting

reference data, affidavits, and certifications as appropriate.

4. Manufacturer's Instructions:  When specified in individual specification sections, submit printed instructions
for delivery, storage, assembly, installation, start-up, adjusting, and finishing, for the Owner's information.
 Indicate special procedures, perimeter conditions requiring special attention, and special environmental
criteria required for application or installation.

1.3 Quality Assurance

1. Testing Agency Qualifications:
1.1 Prior to start of work, submit agency name, address, and telephone number, and names of full time

Professional Engineer and responsible officer.

1.4 REFERENCES AND STANDARDS

1. For products and workmanship specified by reference to a document or documents not included in the
Project Manual, also referred to as reference standards, comply with requirements of the standard, except
when more rigid requirements are specified or are required by applicable codes.

2. Comply with reference standard of date of issue current on date of Contract Documents, except where a
specific date is established by applicable code.

3. Obtain copies of standards where required by product specification sections.
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4. Maintain copy at project site during submittals, planning, and progress of the specific work, until Substantial
Performance.

5. Should specified reference standards conflict with Contract Documents, request clarification from
Consultant before proceeding.

6. Neither the contractual relationships, duties, or responsibilities of the parties in Contract nor those of
Consultant shall be altered from the Contract Documents by mention or inference otherwise in any
reference document.

1.5 Testing and Inspection Agencies and Services

1. Owner will employ services of an independent testing agency to perform certain specified testing; payment
for cost of services will be derived from allowance specified in Section 01 21 00; see Section 01 21 00 and
applicable sections for description of services included in allowance.

2. Employment of agency in no way relieves contractor of obligation to perform Work in accordance with
requirements of Contract Documents.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.1 CONTROL OF INSTALLATION

1. Monitor quality control over suppliers, manufacturers, products, services, site conditions, and
workmanship, to produce work of specified quality.

2. Comply with manufacturers' instructions, including each step in sequence.

3. Should manufacturers' instructions conflict with Contract Documents, request clarification from Consultant
before proceeding.

4. Comply with specified standards as minimum quality for the work except where more stringent tolerances,
codes, or specified requirements indicate higher standards or more precise workmanship.

5. Have work performed by persons qualified to produce required and specified quality.

6. Verify that site measurements are as indicated on shop drawings or as instructed by the manufacturer.

7. Secure products in place with positive anchorage devices designed and sized to withstand stresses,
vibration, physical distortion, and disfigurement.

3.2 MOCK-UPS

1. Before installing portions of the Work where mock-ups are required, construct mock-ups in location and size
indicated for each form of construction and finish required to comply with the following requirements,
using materials indicated for the completed Work. The purpose of mock-up is to demonstrate the proposed
range of aesthetic effects and workmanship.

2. Notify Consultant  fifteen (15)  working days in advance of dates and times when mock-ups will be
constructed.

3. Tests shall be performed under provisions identified in this section and identified in the respective product
specification sections.

4. Assemble and erect specified items with specified attachment and anchorage devices, flashings, seals, and
finishes.
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5. Consultant will use accepted mock-ups as a comparison standard for the remaining Work.

6. Where mock-up has been accepted by Consultant and is specified in product specification sections to be
removed, protect mock-up throughout construction, remove mock-up and clear area when directed to do
so by Consultant.

3.3 TOLERANCES

1. Monitor fabrication and installation tolerance control of products to produce acceptable Work.  Do not
permit tolerances to accumulate.

2. Comply with manufacturers' tolerances.  Should manufacturers' tolerances conflict with Contract
Documents, request clarification from Consultant before proceeding.

3. Adjust products to appropriate dimensions; position before securing products in place.

3.4 TESTING AND INSPECTION

1. Testing Agency Duties:
1.1 Provide qualified personnel at site.  Cooperate with Consultant in performance of services.
1.2 Perform specified sampling and testing of products in accordance with specified standards.
1.3 Ascertain compliance of materials and mixes with requirements of Contract Documents.
1.4 Promptly notify Consultant of observed irregularities or non-compliance of Work or products.
1.5 Perform additional tests and inspections required by Consultant.
1.6 Submit reports of all tests/inspections specified.

2. Limits on Testing/Inspection Agency Authority:
2.1 Agency may not release, revoke, alter, or enlarge on requirements of Contract Documents.
2.2 Agency may not approve or accept any portion of the Work.
2.3 Agency may not assume any duties of the contractor.
2.4 Agency has no authority to stop the Work.

3. Contractor Responsibilities:
3.1 Deliver to agency at designated location, adequate samples of materials proposed to be used that

require testing, along with proposed mix designs.
3.2 Cooperate with laboratory personnel, and provide access to the Work and to manufacturers' facilities.
3.3 Provide incidental labor and facilities:

3.3.1 To provide access to Work to be tested/inspected.
3.3.2 To obtain and handle samples at the site or at source of Products to be tested/inspected.
3.3.3 To facilitate tests/inspections.
3.3.4 To provide storage and curing of test samples.

3.4 Notify Consultant and laboratory 24 hours prior to expected time for operations requiring
testing/inspection services.

3.5 Employ services of an independent qualified testing laboratory and pay for additional samples, tests,
and inspections required  beyond specified requirements.

3.6 Arrange with Owner's agency and pay for additional samples, tests, and inspections required beyond
specified requirements.

4. Re-testing required because of non-compliance with specified requirements shall be performed by the same
agency on instructions by Consultant.

5. Re-testing required because of non-compliance with specified requirements shall be paid for by contractor.
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3.5 DEFECT ASSESSMENT

1. Replace Work or portions of the Work not complying with specified requirements.

END OF SECTION
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SECTION 01 50 00 - TEMPORARY FACILITIES AND CONTROLS

PART 1  GENERAL

1.1 RELATED REQUIREMENTS

1. Section 01 51 00 - Temporary Utilities.

1.2 TEMPORARY UTILITIES - See Section 01 51 00

1. Water:
1.1 Provide a continuous supply of potable water for construction use.  Arrange for connection with

Owner or appropriate utility.

2. Power and Light:
2.1 Power supply to be adequate to operate all sub-trades' equipment.  Bring temporary power to within

50'-0"(15 M) of Sub-contractor's equipment. or obtain consent fro Owner to use available power
2.2  Temporary power distribution to comply with Ontario Electrical Safety Code

3. Provide and pay for all electrical power, lighting, water, heating and cooling, and ventilation required for
construction purposes until Declaration of Substantial Performance.

1.3 TELECOMMUNICATIONS SERVICES

1. Provide, maintain, and pay for telecommunications services to site office at time of project mobilization.

2. Telecommunications services shall include:
2.1 Internet Connections:  Minimum of one; DSL modem or faster.

1.4 TEMPORARY SANITARY FACILITIES

1. Provide and maintain required facilities and enclosures. Provide at time of project mobilization or obtain
consent from Owner to use available facilities..

2. Maintain daily in clean and sanitary condition.

3. At end of construction, return facilities to same or better condition as originally found.

1.5 BARRIERS

1. Provide barriers to prevent unauthorized entry to construction areas, to prevent access to areas that could
be hazardous to workers or the public, to allow for owner's use of site and to protect existing facilities and
adjacent properties from damage from construction operations and demolition.

2. Provide barricades and covered walkways required by governing authorities for public rights-of-way and for
public access to existing building.

3. Provide protection for plants designated to remain.  Replace damaged plants.

4. Protect non-owned vehicular traffic, stored materials, site, and structures from damage.

1.6 DUST NUISANCE, MUD, SNOW AND ICE REMOVAL

1. Prevent nuisance to adjacent properties near the works from dust raising and mud deposits, by taking
appropriate anti-dust and mud measures, at such times as found necessary, and as directed by the
Consultant, or at any other times complaints of dust or mud are received from the public by either the
Contractor, the Consultant, or the Municipality.

2. Keep walkways free of snow and ice, both on and adjacent to site.  Replace grass and landscaping damaged
by use of rock salt.
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3.  Remove mud deposits from all pavement.

1.7 FENCING

1. Construction:  Contractor's option.

2. Provide 1.8 m high fence around construction site; equip with vehicular and pedestrian gates with locks.

1.8 EXTERIOR ENCLOSURES

1. Provide temporary insulated weather tight closure of exterior openings to accommodate acceptable
working conditions and protection for Products, to allow for temporary heating and maintenance of
required ambient temperatures identified in individual specification sections, and to prevent entry of
unauthorized persons.  Provide access doors with self-closing hardware and locks.

1.9 INTERIOR ENCLOSURES

1. Provide temporary partitions and ceilings to protect work areas as required.

2. Construction:  Framing and reinforced polyethylene sheet materials with closed joints and sealed edges at
intersections with existing surfaces:

1.10VEHICULAR ACCESS AND PARKING 

1. Coordinate access and haul routes with governing authorities and Owner.

2. Only use the haul roads allowed in the Contract for access to the Work site.

3.  Include all temporary roads and walks required for construction purposes.

4. The granular base to receive permanent pavements may be used for temporary roads.  Re-grade and re-
compact base before installation of finished surfaces.

5. Provide adequate temporary crossings over water mains, sewers, heating lines, telephone and electrical
conduits, and any other buried services.

6. Include temporary culverts and ditches to provide adequate site drainage within the site, and to maintain
existing drainage without the site.

7.  Provide for access of emergency vehicles to premises at all times

8. Provide and maintain access to fire hydrants, free of obstructions.

9. Provide means of removing mud from vehicle wheels before entering streets.

10. Provide temporary parking areas to accommodate construction personnel. When site space is not adequate,
provide additional off-site parking.

11. Provide a stoned staff parking area clear of all construction

1.11WASTE REMOVAL

1. Provide waste removal facilities and services as required to maintain the site in clean and orderly condition.

2. Provide containers with lids.  Remove trash from site periodically.

3. If materials to be recycled or re-used on the project must be stored on-site, provide suitable non-
combustible containers; locate containers holding flammable material outside the structure unless
otherwise approved by the authorities having jurisdiction.

4. Open free-fall chutes are not permitted.  Terminate closed chutes into appropriate containers with lids.
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1.12PROJECT IDENTIFICATION

1. Provide project identification sign of design and construction indicated on Drawings.

2. Erect on site at location indicated.

3. No other signs are allowed without Owner permission except those required by law.

4. Provide and erect, within three (3) weeks of signing contract, a project sign in a location designated by the
Consultant.

5. Construct sign 4’-0 x 8’-0 (2400 x 4800m), of wood frame and plywood construction painted with exhibit
lettering produced by a professional sign painter.

6. Indicate on sign, the names of Owner, Consultant, Principal, Contractor and Sub-contractors, of a design
style as detailed herein.  The design to reflect the Niagara Housing Authority Contribution Agreement.

7. Maintain sign in clean condition.

8. No other signs or advertisements, other than warning signs are permitted on site.

9.  Obtain and pay for Permit for project sign and fabrication of sign.

1.13SITE OFFICES 

1. Office:  Weathertight, with lighting, electrical outlets, heating, cooling equipment, and equipped with sturdy
furniture, drawing rack, and drawing display table.

2. Provide space for Project meetings, with table and chairs to accommodate 6 persons.

3. Locate offices a minimum distance of 10 m from existing and new structures.

1.14TEMPORARY CLOSURES

1. Provide all necessary temporary closures, hoardings, fences, gates, guardrails, hoists, stairs, ladders,
scaffolding, night lights, and barriers as necessary for the work.

2. Conform to all such requirements of the Labour Laws and other Provincial or local labour safety laws,
applicable thereto.

3. Be responsible for all scaffolding, formwork, or other temporary supports used during the work.  Support all
scaffolding independently of the building’s finished surfaces.  Include covered walkways at protected exits.

4. Use temporary fire standpipes and hose, or other approved fire extinguishing equipment in the building(s)
until the permanent fire protection system in the building(s) is available.

5.  Should work be stopped for any cause, provide protection for the work and all necessary temporary cold
weather heating during all such periods of work stoppages

1.15REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS

1. Remove temporary utilities, equipment, facilities, materials, prior to Date of Substantial Performamce
inspection.

2. Remove underground installations to a minimum depth of 600 mm.  Grade site as indicated.

3. Clean and repair damage caused by installation or use of temporary work.

4. Restore existing facilities used during construction to original condition.

5. Restore new permanent facilities used during construction to specified condition.
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PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 51 00 - TEMPORARY UTILITIES

PART 1  GENERAL

1.1 REFERENCE STANDARDS

1. OHS-ON - Occupational Health and Safety, Ontario; current edition.

1.2 TEMPORARY ELECTRICITY

1. Provide power outlets for construction operations, with branch wiring and distribution boxes located at
each floor.  Provide flexible power cords as required.

2. Provide main service disconnect and over-current protection at convenient location and meter.

3. Permanent convenience receptacles may be utilized during construction.

4. Provide adequate distribution equipment, wiring, and outlets to provide single phase branch circuits for
power and lighting.

1.3 TEMPORARY LIGHTING FOR CONSTRUCTION PURPOSES

1. Provide and maintain LED, compact fluorescent, or high-intensity discharge  lighting as suitable for the
application for construction operations in accordance with requirements of OHS-ON  and authorities having
jurisdiction.

2. Provide branch wiring from power source to distribution boxes with lighting conductors, pigtails, and lamps
as required.

3. Maintain lighting and provide routine repairs.

4. Prevent light spill onto adjacent properties.

1.4 TEMPORARY HEATING

1. Provide heating devices and heat as needed to maintain specified conditions for construction operations.

2. Maintain minimum ambient temperature of 10 degrees C in areas where construction is in progress, unless
indicated otherwise in specifications.

1.5 TEMPORARY COOLING

1. Provide cooling devices and cooling as needed to maintain specified conditions for construction operations.

2. Maintain maximum ambient temperature of 26 degrees C in areas where construction is in progress, unless
indicated otherwise in specifications.

1.6 TEMPORARY VENTILATION

1. Existing ventilation equipment may not be used.

2. Extend and supplement equipment with temporary fan units as required to maintain clean air for
construction operations.

1.7 TEMPORARY WATER SERVICE

1. Cost of Water Used:  By Contractor.

2. Provide and maintain suitable quality water service for construction operations at time of project
mobilization.

3. Connect to existing water source.
3.1 Exercise measures to conserve water.
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3.2 Provide separate metering and reimburse Owner for cost of water used.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 60 00 - PRODUCT REQUIREMENTS

PART 1  GENERAL

1.1 RELATED REQUIREMENTS

1. Section 01 10 00 - Summary:  Identification of Owner-supplied products.

2. Section 01 25 00 - Substitution Procedures:  Substitutions made during procurement and/or construction
phases.

3. Section 01 40 00 - Quality Requirements:  Product quality monitoring.

4. Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions:  Requirements for VOC-restricted
product categories.

5. Section 01 74 19 - Construction Waste Management and Disposal:  Waste disposal requirements potentially
affecting product selection, packaging and substitutions.

1.2 SUBMITTALS

1. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

2. Product Data Submittals:  Submit manufacturer's standard published data.  Mark each copy to identify
applicable products, models, options, and other data.  Supplement manufacturers' standard data to provide
information specific to this Project.

3. Shop Drawing Submittals:  Prepared specifically for this Project; indicate utility and electrical characteristics,
utility connection requirements, and location of utility outlets for service for functional equipment and
appliances.

4. Sample Submittals:  Illustrate functional and aesthetic characteristics of the product, with integral parts and
attachment devices. Coordinate sample submittals for interfacing work.
4.1 For selection from standard finishes, submit samples of the full range of the manufacturer's standard

colours, textures, and patterns.

PART 2  PRODUCTS

2.1 NEW PRODUCTS

1. Provide new products unless specifically required or permitted by the Contract Documents.

2. See Section 01 40 00 - Quality Requirements, for additional source quality control requirements.

3. Use of products having any of the following characteristics is not permitted:

4. Where other criteria are met, Contractor shall give preference to products that:
4.1 If used on interior, have lower emissions, as defined in Section 01 61 16.
4.2 If wet-applied, have lower VOC content, as defined in Section 01 61 16.

2.2 PRODUCT OPTIONS

1. Products Specified by Reference Standards or by Description Only:  Use any product meeting those
standards or description.

2. Products Specified by Naming One or More Manufacturers:  Use a product of one of the manufacturers
named and meeting specifications, no options or substitutions allowed.

3. Products Specified by Naming One or More Manufacturers with a Provision for Substitutions:  Submit a
request for substitution for any manufacturer not named.
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2.3 MAINTENANCE MATERIALS

1. Provide extra materials, spare parts, tools, and software of types and in quantities specified in individual
specification sections.

2. Deliver to Project site; obtain receipt prior to final payment.

PART 3  EXECUTION

3.1 SUBSTITUTION LIMITATIONS

1. See Section 01 25 00 - Substitution Procedures.

3.2 OWNER-SUPPLIED PRODUCTS

1. See Section 01 10 00 - Summary for identification of Owner-supplied products.

2. Owner's Responsibilities:
2.1 Arrange for and deliver Owner reviewed Shop Drawings, product data, and samples, to Contractor. .
2.2 Arrange and pay for product delivery to site.
2.3 On delivery, inspect products jointly with Contractor. .
2.4 Submit claims for transportation damage and replace damaged, defective, or deficient items.
2.5 Arrange for manufacturers' warranties, inspections, and service.

3. Contractor's Responsibilities:
3.1 Review Owner reviewed Shop Drawings, product data, and samples.
3.2 Receive and unload products at site; inspect for completeness or damage jointly with Owner.
3.3 Handle, store, install and finish products.
3.4 Repair or replace items damaged after receipt.

3.3 TRANSPORTATION AND HANDLING

1. Package products for shipment in manner to prevent damage; for equipment, package to avoid loss of
factory calibration.

2. If special precautions are required, attach instructions prominently and legibly on outside of packaging.

3. Coordinate schedule of product delivery to designated prepared areas in order to minimize site storage time
and potential damage to stored materials.

4. Transport and handle products in accordance with manufacturer's instructions.

5. Transport materials in covered trucks to prevent contamination of product and littering of surrounding
areas.

6. Promptly inspect shipments to ensure that products comply with requirements, quantities are correct, and
products are undamaged.

7. Provide equipment and personnel to handle products by methods to prevent soiling, disfigurement, or
damage, and to minimize handling.

8. Arrange for the return of packing materials, such as wood pallets, where economically feasible.

3.4 STORAGE AND PROTECTION

1. Designate receiving/storage areas for incoming products so that they are delivered according to installation
schedule and placed convenient to work area in order to minimize waste due to excessive materials
handling and misapplication.  See Section 01 74 19.
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2. Store and protect products in accordance with manufacturers' instructions.

3. Store with seals and labels intact and legible.

4. Store sensitive products in weathertight, climate-controlled enclosures in an environment favorable to
product.

5. For exterior storage of fabricated products, place on sloped supports above ground.

6. Protect products from damage or deterioration due to construction operations, weather, precipitation,
humidity, temperature, sunlight and ultraviolet light, dirt, dust, and other contaminants.

7. Comply with manufacturer's warranty conditions, if any.

8. Cover products subject to deterioration with impervious sheet covering.  Provide ventilation to prevent
condensation and degradation of products.

9. Prevent contact with material that may cause corrosion, discolouration, or staining.

10. Provide equipment and personnel to store products by methods to prevent soiling, disfigurement, or
damage.

11. Arrange storage of products to permit access for inspection. Periodically inspect to verify products are
undamaged and are maintained in acceptable condition.

END OF SECTION
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SECTION 01 70 00 - EXECUTION AND CLOSEOUT REQUIREMENTS

PART 1  GENERAL

1.1 RELATED REQUIREMENTS

1. Section 01 10 00 - Summary:  Limitations on working in existing building; continued occupancy; work
sequence; identification of salvaged and relocated materials.

2. Section 01 30 00 - Administrative Requirements:  Submittals procedures, Electronic document submittal
service.

3. Section 01 40 00 - Quality Requirements:  Testing and inspection procedures.

4. Section 01 50 00 - Temporary Facilities and Controls:   Temporary exterior enclosures.

5. Section 01 50 00 - Temporary Facilities and Controls:  Temporary interior partitions.

6. Section 01 51 00 - Temporary Utilities:  Temporary heating, cooling, and ventilating facilities.

7. Section 01 78 00 - Closeout Submittals:  Project record documents, operation and maintenance data,
warranties, and bonds.

1.2 SUBMITTALS

1. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

2. Survey work:  Submit name, address, and telephone number of Surveyor before starting survey work.
2.1 On request, submit documentation verifying accuracy of survey work.
2.2 Submit a copy of site drawing signed by the Land Surveyor, that the elevations and locations of the

work are in compliance with Contract Documents.

3. Cutting and Patching:  Submit written request in advance of cutting or alteration that affects:

1.3 QUALIFICATIONS

1. For surveying work, employ a land surveyor registered in the Province in which the Project is located and
acceptable to Consultant.  Submit evidence of surveyor's Errors and Omissions insurance coverage in the
form of an Insurance Certificate.  Employ only individual(s) trained and experienced in collecting and
recording accurate data relevant to ongoing construction activities,

1.4 PROJECT CONDITIONS

1. Grade site to drain.  Maintain excavations free of water.  Provide, operate, and maintain pumping
equipment.

2. Ventilate enclosed areas to assist cure of materials, to dissipate humidity, and to prevent accumulation of
dust, fumes, vapours, or gases.

3. Dust Control:  Execute work by methods to minimize raising dust from construction operations.  Provide
positive means to prevent air-borne dust from dispersing into atmosphere and over adjacent property.

4. Erosion and Sediment Control:  Plan and execute work by methods to control surface drainage from cuts
and fills, from borrow and waste disposal areas.  Prevent erosion and sedimentation.

5. Noise Control:  Provide methods, means, and facilities to minimize noise produced by construction
operations.

6. Pollution Control:  Provide methods, means, and facilities to prevent contamination of soil, water, and
atmosphere from discharge of noxious, toxic substances, and pollutants produced by construction
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operations.  Comply with federal, provincial, and local regulations.

1.5 COORDINATION

1. Coordinate scheduling, submittals, and work of the various sections of the Project Manual to ensure
efficient and orderly sequence of installation of interdependent construction elements, with provisions for
accommodating items installed later.

2. Notify affected utility companies and comply with their requirements.

3. Verify that utility requirements and characteristics of new operating equipment are compatible with
building utilities.  Coordinate work of various sections having interdependent responsibilities for installing,
connecting to, and placing in service, such equipment.

4. Coordinate space requirements, supports, and installation of mechanical and electrical work that are
indicated diagrammatically on Drawings.  Follow routing indicated for pipes, ducts, and conduit, as closely
as practicable; place runs parallel with lines of building. Utilize spaces efficiently to maximize accessibility for
other installations, for maintenance, and for repairs.

5. In finished areas except as otherwise indicated, conceal pipes, ducts, and wiring within the construction.
 Coordinate locations of fixtures and outlets with finish elements.

6. Coordinate completion and clean-up of work of separate sections.

7. After Owner occupancy of premises, coordinate access to site for correction of defective work and work not
in accordance with Contract Documents, to minimize disruption of Owner's activities.

PART 2  PRODUCTS

2.1 PATCHING MATERIALS

PART 3  EXECUTION

3.1 EXAMINATION

1. Verify that existing site conditions and substrate surfaces are acceptable for subsequent work.  Start of work
means acceptance of existing conditions.

2. Verify that existing substrate is capable of structural support or attachment of new work being applied or
attached.

3. Examine and verify specific conditions described in individual specification sections.

4. Take site measurements before confirming product orders or beginning fabrication, to minimize waste due
to over-ordering or misfabrication.

5. Verify that utility services are available, of the correct characteristics, and in the correct locations.

6. Prior to Cutting:  Examine existing conditions prior to commencing work, including elements subject to
damage or movement during cutting and patching.  After uncovering existing work, assess conditions
affecting performance of work.  Beginning of cutting or patching means acceptance of existing conditions.

3.2 PREPARATION

1. Clean substrate surfaces prior to applying next material or substance.

2. Seal cracks or openings of substrate prior to applying next material or substance.

3. Apply manufacturer required or recommended substrate primer, sealer, or conditioner prior to applying any
new material or substance in contact or bond.
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3.3 LAYING OUT THE WORK

1. Verify locations of survey control points prior to starting work.

2. Promptly notify Consultant of any discrepancies discovered.

3.4 GENERAL INSTALLATION REQUIREMENTS

1. Install products as specified in individual sections, in accordance with manufacturer's instructions and
recommendations, and so as to avoid waste due to necessity for replacement.

2. Make vertical elements plumb and horizontal elements level, unless otherwise indicated.

3. Install equipment and fittings plumb and level, neatly aligned with adjacent vertical and horizontal lines,
unless otherwise indicated.

4. Make consistent texture on surfaces, with seamless transitions, unless otherwise indicated.

5. Make neat transitions between different surfaces, maintaining texture and appearance.  

3.5 CUTTING AND PATCHING

1. Each trade is responsible for their own cutting and patching.

3.6 PROGRESS CLEANING

1. Maintain areas free of waste materials, debris, and rubbish.  Maintain site in a clean and orderly condition.

2. Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other closed or remote
spaces, prior to enclosing the space.

3. Broom and vacuum clean interior areas prior to start of surface finishing, and continue cleaning to eliminate
dust.

4. Collect and remove waste materials, debris, and trash/rubbish from site periodically and dispose off-site; do
not burn or bury.

3.7 PROTECTION OF INSTALLED WORK

1. Protect installed work from damage by construction operations.

2. Provide special protection where specified in individual specification sections.

3. Provide temporary and removable protection for installed products. Control activity in immediate work area
to prevent damage.

4. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings.

5. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement of heavy
objects, by protecting with durable sheet materials.

6. Prohibit traffic or storage upon waterproofed or roofed surfaces.  If traffic or activity is necessary, obtain
recommendations for protection from waterproofing or roofing material manufacturer.

7. Remove protective coverings when no longer needed; reuse or recycle coverings if possible.

3.8 ADJUSTING

1. Adjust operating products and equipment to ensure smooth and unhindered operation.

3.9 FINAL CLEANING

1. Use cleaning materials that are nonhazardous.
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2. Clean interior and exterior glass, surfaces exposed to view; remove temporary labels, stains and foreign
substances, polish transparent and glossy surfaces,  vacuum carpeted and soft surfaces.

3. Remove all labels that are not permanent.  Do not paint or otherwise cover fire test labels or nameplates on
mechanical and electrical  equipment.

4. Clean equipment and fixtures to a sanitary condition with cleaning materials appropriate to the surface and
material being cleaned.

5. Clean filters of operating equipment.

6. Clean debris from roofs, gutters, downspouts, scuppers, overflow drains, area drains, drainage systems, and
eavestroughs.

7. Clean site; sweep paved areas, rake clean landscaped surfaces.

8. Remove waste, surplus materials, trash/rubbish, and construction facilities from the site; dispose of in legal
manner; do not burn or bury.

3.10CLOSEOUT PROCEDURES

1. Make submittals that are required by governing or other authorities.

2. Accompany Project Coordinator on preliminary inspection to determine items to be listed for completion or
correction in the Contractor's Correction Punch List for Contractor's Notice of Substantial Completion.

3. Notify Consultant when work is considered ready for Consultant's Substantial Performance inspection.

4. Submit written certification containing Contractor's Correction Punch List, that Contract Documents have
been reviewed, work has been inspected, and that work is complete in accordance with Contract
Documents and ready for Consultant 's Substantial Performance inspection.

5. Conduct Substantial Performance inspection and create Final Correction Punch List containing Consultant's
 comprehensive list of items identified to be completed or corrected and submit to Consultant.

6. Correct items of work listed in Final Correction Punch List and comply with requirements for access to
Owner-occupied areas.

7. Accompany Project Coordinator on preliminary final inspection.

8. Notify Consultant when work is considered finally complete and ready for Consultant's Substantial
Performance final inspection.

9. Complete items of work determined by Consultant listed in executed Certificate of Substantial Performance.

3.11MAINTENANCE

1. Provide service and maintenance of components indicated in specification sections.

2. Maintenance Period:  As indicated in specification sections or, if not indicated, not less than one year from
the Date of Substantial Performance or the length of the specified warranty, whichever is longer.

3. Examine system components at a frequency consistent with reliable operation.  Clean, adjust, and lubricate
as required.

4. Include systematic examination, adjustment, and lubrication of components.  Repair or replace parts
whenever required.  Use parts produced by the manufacturer of the original component.
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5. Maintenance service shall not be assigned or transferred to any agent or subcontractor without prior
written consent of the Owner.

END OF SECTION
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SECTION 01 78 00 - CLOSEOUT SUBMITTALS

PART 1  GENERAL

1.1 SECTION INCLUDES

1. Project Record Documents.

2. Operation and Maintenance Data.

3. Warranties and bonds.

1.2 RELATED REQUIREMENTS

1. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

2. Section 00 72 00 - General Conditions and 00 73 00 - Supplementary Conditions:  Performance bond and
labor and material payment bonds, warranty, and correction of work.

3. Section 01 70 00 - Execution and Closeout Requirements:  Contract closeout procedures.

4. Individual Product Sections:  Specific requirements for operation and maintenance data.

5. Individual Product Sections:  Warranties required for specific products or Work.

1.3 SUBMITTALS

1. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

2. Project Record Documents:  Submit documents to Consultant with claim for final Application for Payment.

3. Operation and Maintenance Data:
3.1 For equipment, or component parts of equipment put into service during construction and operated

by Owner, submit completed documents within ten days after acceptance.
3.2 Submit one copy of completed documents 15 days prior to final inspection.  This copy will be

reviewed and returned after final inspection, with Consultant comments.  Revise content of all
document sets as required prior to final submission.

3.3 Submit two sets of revised final documents in final form within 10 days after final inspection.

4. Warranties and Bonds:
4.1 For equipment or component parts of equipment put into service during construction with Owner's

permission, submit documents within 10 days after acceptance.
4.2 Make other submittals within 10 days after Date of Substantial Performance, prior to final Application

for Payment.
4.3 For items of Work for which acceptance is delayed beyond Date of Substantial Performance, submit

within 10 days after acceptance, listing the date of acceptance as the beginning of the warranty
period.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.1 PROJECT RECORD DOCUMENTS

1. Maintain on site one set of the following record documents; record actual revisions to the Work:
1.1 Drawings.
1.2 Addenda.
1.3 Change Orders and other modifications to the Contract.
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2. Ensure entries are complete and accurate, enabling future reference by Owner.

3. Store record documents separate from documents used for construction.

4. Record information concurrent with construction progress.

5. As-Built Drawings: Drawings prepared and updated by the Contractor throughout the Work, indicating a
compilation of construction changes indicated in the original Contract Documents:  Legibly mark each item
to record actual construction including:
5.1 Site changes of dimension and detail.
5.2 Details not on original Contract Drawings.

3.2 OPERATION AND MAINTENANCE DATA

1. Product Data:  Mark each sheet to clearly identify specific products and component parts, and data
applicable to installation.  Delete inapplicable information.

2. Drawings:  Supplement product data to illustrate relations of component parts of equipment and systems,
to show control and flow diagrams.  Do not use Project Record Documents as maintenance Drawings.

3. Typed Text:  As required to supplement product data.  Provide logical sequence of instructions for each
procedure, incorporating manufacturer's instructions.

3.3 OPERATION AND MAINTENANCE DATA FOR MATERIALS AND FINISHES

1. Instructions for Care and Maintenance:  Manufacturer's recommendations for cleaning agents and
methods, precautions against detrimental cleaning agents and methods, and recommended schedule for
cleaning and maintenance.

2. Where additional instructions are required, beyond the manufacturer's standard printed instructions, have
instructions prepared by personnel experienced in the operation and maintenance of the specific products.

3.4 OPERATION AND MAINTENANCE DATA FOR EQUIPMENT AND SYSTEMS

1. Where additional instructions are required, beyond the manufacturer's standard printed instructions, have
instructions prepared by personnel experienced in the operation and maintenance of the specific products.

3.5 ASSEMBLY OF  OPERATION AND MAINTENANCE MANUALS

1. Assemble operation and maintenance data into durable manuals for Owner's personnel use, with data
arranged in the same sequence as, and identified by, the specification sections.

2. Where systems involve more than one specification section, provide separate tabbed divider for each
system.

3. Binders:  Commercial quality, 216 by 280 mm three D side ring binders with durable plastic covers; 50 mm
maximum ring size.  When multiple binders are used, correlate data into related consistent groupings.

4. Cover:  Identify each binder with typed or printed title OPERATION AND MAINTENANCE INSTRUCTIONS;
identify title of Project; identify subject matter of contents.

5. Project Directory:  Title and address of Project; names, addresses, and telephone numbers of Consultants,
Contractor and subcontractors, with names of responsible parties.

6. Tables of Contents:  List every item separated by a divider, using the same identification as on the divider
tab; where multiple volumes are required, include all volumes Tables of Contents in each volume, with the
current volume clearly identified.
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7. Dividers:  Provide tabbed dividers for each separate product and system; identify the contents on the
divider tab; immediately following the divider tab include a description of product and major component
parts of equipment.

8. Text:  Manufacturer's printed data, or typewritten data on 20 pound paper.

9. Drawings:  Provide with reinforced punched binder tab.  Bind in with text; fold larger Drawings to size of text
pages.

3.6 WARRANTIES AND BONDS

1. Obtain warranties and bonds, executed in duplicate by responsible Subcontractors, suppliers, and
manufacturers, within 10 days after completion of the applicable item of work.  Except for items put into
use with Owner's permission, leave date of beginning of time of warranty until Date of Substantial
Performance is determined.

2. Verify that documents are in proper form, contain full information, and are notarized.

3. Co-execute submittals when required.

4. Retain warranties and bonds until time specified for submittal.

END OF SECTION
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SECTION 01 90 10 - COMMISSIONING REQUIREMENTS

PART 1 – GENERAL

1.1  GENERAL REQUIREMENTS

1. Comply with requirements of Division 1 and Supplementary Conditions

2. Contractor shall be responsible for proper performance of Work.

3. Provide all labour, materials, products, equipment and services for commissioning all building systems to
ensure building is operating according to requirements of Contract Documents.

1.2  REFERENCES

1. ASHRAE Guideline 0-2005 – The Commissioning Process

2. ASHRAE Guidelines 1-19 – Guidelines for Commissioning of Specific Systems

1.3  DEFINITIONS

1. Commissioning: The systematic process of ensuring that all building systems are installed and perform
interactively according to the design intent and the Owner’s project requirements.

2. Commissioning Consultant: Owner’s appointed commissioning professional.

3. Consultant: Member of the professional design team

4. Basis of Design: Design brief developed by the Consultants as part of their normal design duties.

5. TAB: Testing, Adjusting and Balancing

6. BAS: Building Automation System

1.4  COMMISSIONING SUMMARY

1. The Owner has engaged an independent Commissioning Consultant will lead and supervise the
commissioning team and process.

2. Commissioning is a joint team effort to ensure building systems, equipment, controls and systems function
together properly to meet design intent. The commissioning process shall encompass and coordinate
separate functions of system documentation, performance testing and verification. Commissioning requires
the full cooperation of the Contractors and its subcontractors.

3. The Commissioning team will include:

4. Owner
4.1 Commissioning Consultant (CC)
4.2 Project Manager (if applicable)
4.3 Architect (AR)
4.4 Mechanical Design Consultant (MDC)
4.5 Electrical Design Consultant (EDC)
4.6 General Contractor (GC)
4.7 Mechanical Contractor (MC)
4.8 Electrical Contractor (EC)
4.9 TAB Contractor (TAB)
4.10 BAS Contractor (BAS)
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5. During the construction phase, the primary participants in the commissioning process consist of the CC, GC,
MC, EC, BAS and TAB. The design team’s involvement will be their respective construction administration
responsibilities as defined in their contract. The design team will respond to information requests made by
the commissioning team.

6. The CC will work with the GC and their subcontractors to schedule the commissioning activities. The GC shall
integrate all commissioning activities into the master construction schedule including identifying
commissioning milestones in the construction schedule.  The contractor shall adjust the commissioning
specific schedule to account for phasing or delays. All team members are to address scheduling issues in a
timely manner in order to expedite the completion of commissioning. The GC must schedule adequate
duration within the construction schedule, with approval by the Owner, to allow proper sequencing of tests
and to prevent retests of invalid tests.

1.5  COMMISSIONING PROCESS

1. Commissioning Coordination Meetings: Commissioning during the construction phase begins with a team
meeting conducted by the CC where the commissioning process is reviewed with all the commissioning
team members and roles and responsibilities are clarified. Additional meetings will be required throughout
the construction phase to plan, scope, coordinate and schedule future commissioning activities and resolve
any issues or problems that may arise. Typically these meetings would be conducted after the regular
construction meetings.

2. Submittals: Equipment data is submitted to the CC, following normal procedures for submittals and
concurrent with Engineer’s review period. Refer to section on Submittals in Section 01300.

3. Installation Verification: The Contractor will work with the CC and the subcontractors in developing
installation documentation formats, with reviews by the CC. The CC will provide test form manuals and/or
checklists to the contractor, who will complete through their normal installation and start up process.

4. Start Up: The equipment start up shall be in accordance with Division 23000 (Mechanical) and Division
26000 (Electrical) The installing contractor shall under their own direction, plan, execute and document the
installation verification and perform start up and checkout. The contractor needs to verify that other
building systems being installed will not compromise the operation and functional performance of the
commissioned systems. Notify the CC a minimum of 3 days in advance of equipment and system start up
and/or installation verification testing. The CC verifies the completed checklists and the startup checks.

5. Performance Verification: The contractor shall be responsible for actual system functional performance
testing and documentation of this testing. Changes to approved test procedures must be approved by the
CC. The Commissioning Consultant will conduct a full system test after the Contractor and Controls Vendor
have completed their system check.

6. Retest, Deficiency Resolution & Warranty Review: Items of non-compliance in material, installation or setup
are corrected at the contractor’s expense and the system retested. Failed tests will be repeated as required.
Deficiencies, once identified are to be corrected expeditiously. Warranty issues will be identified and
resolved by the contractor with the Owner without compromising the project’s sustainability, energy
efficiency and indoor environmental quality requirements.

7. Operation & Maintenance Manual: The operation and maintenance documentation are to be prepared in
accordance with ASHRAE guideline 4 – 1993, Preparation of Maintenance Documentation for Building
Systems. The CC will review the O&M documentation for substance, organization and completeness. The
Contractor will provide the O&M documentation as specified in Section 01300.
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8. Training: The contractor supplying each piece of equipment shall be responsible for providing complete and
satisfactory training on that piece of equipment. Training may be performed by the contractor, supplier,
manufacturer or other as the contractor may decide best able to provide that training. The GC shall be
responsible for training coordination and scheduling. The CC will review and preapprove the training agenda
and verify that training has been completed.

9. Content to include:
9.1 Review of facility and occupancy profile
9.2 Functional requirements
9.3 System layout, equipment, components and controls
9.4 Maintenance & servicing
9.5 Equipment and system start up, operation, monitoring, servicing, maintenance and shut down

procedures.
9.6 Troubleshooting diagnosis.
9.7 Review of O&M documentation.

10. Training shall be of sufficient duration to ensure Owner’s facility staff has all the information and training
need to optimally operate, maintain and repair the commissioned systems.

1.6  SYSTEMS TO BE COMMISSIONED

1. The systems to be commissioned shall include, but not limited to, the following building systems:
1.1 HVAC & R Systems
1.2 Domestic hot water heating systems
1.3 Building controls systems
1.4 Daylighting systems and controls

1.7  MECHANICAL GENERAL REQUIRMENTS

1. Conform to the Division 1 requirements.

2. Conform to the mechanical general conditions.

3. Provide labour and mechanical to conduct the commissioning process as outlined in this specification
section.

PART 2 – PRODUCTS

2.1  GENERAL

1. The Mechanical Contractor and manufacturers shall provide all instrumentation and equipment necessary
to conduct the tests specified. The Mechanical Contractor shall advise the Mechanical Consultant of
instrumentation to be used and the dates the instruments were calibrated.

PART 3 – EXECUTION

3.1  COMMISSIONING PROCESS

1. The Commissioning Process Consists of:
1.1 Shop Drawings and Record Drawings
1.2 Installation inspection and equipment verification
1.3 Testing of piping systems
1.4 Independent contractor balancing of water systems
1.5 Testing of air systems
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1.6 Independent contractor balancing of air systems
1.7 Testing of equipment and systems
1.8 BAS Commissioning
1.9 Commissioning Agent performance testing
1.10 Commissioning meetings
1.11 Operating and maintenance manuals
1.12 Training
1.13 Systems Training and Demonstrations
1.14 Testing forms
1.15 Warranties

3.2  SHOP/RECORD DRAWINGS

1. Conform to Section 01340 for requirements for shop drawings and record drawings.

3.3  INSTALLATION, INSPECTION AND EQUIPEMENT VERIFICATION

1. The Mechanical Contractor shall co-ordinate with the Consultant who will inspect the mechanical
installation.

2. The Mechanical Contractor shall complete the equipment verification forms for each piece of equipment.
The forms shall be included in the operating and maintenance manual. The equipment data shall include:
2.1 Manufacturers name, address and telephone number
2.2 Distributors name, address and telephone number
2.3 Make, model number and serial number
2.4 Pumps - RPM, impeller sizes, rated flow
2.5 Fans - belt type and size, shive type and size
2.6 Electrical - volts, amps, fuse size, overload size
2.7 Any other special characteristics.

3.4  TESTING

1. Equipment and Systems:

2. The Mechanical Contractor shall hire the services of the manufacturers’ technicians to test the equipment
and associated systems. The technician shall record the results of the tests on the testing forms. The tests
shall be witnessed by the Consultant or the Commissioning Consultant. When the tests have been
completed satisfactorily the technician and witnessing authority shall sign the forms. A copy of the forms
shall be forwarded to the Consultant. The original shall be inserted into the operating and maintenance
manual.
2.1 Should equipment or systems fail a test, the test shall be repeated after repairs or adjustments have

been made. The additional tests shall be witnessed.
2.2 Tests which have not been witnessed shall not be accepted and shall be repeated.
2.3 The equipment and systems to be tested shall include:

2.3.1 Boilers and Pumps
2.3.2 Air Handling Unit
2.3.3 Heat Exchangers
2.3.4 Water Treatment Systems
2.3.5 Building Automation Systems (BAS)
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3. BAS Testing:
3.1 The BAS Contractor shall test the system as described in Section 15951.
3.2 Co-ordinate with the Commissioning Consultant and submit completed test forms monthly
3.3 Demonstrate the operation of the BAS when all tests have been completed.

4. Plumbing and Drainage:
4.1 The plumbing and drainage system shall be tested in accordance with the Plumbing Code under the

Ontario Water Resources Act.
4.2 The Mechanical Contractor shall notify the Building Inspector when systems are available for testing.

The Mechanical Contractor shall document all tests performed and shall arrange for the Building
Inspector to sign for tests completed. The forms shall be forwarded to the Consultant.

5. Contractors Testing:
5.1 Piping:

5.1.1 Test all piping systems in accordance with all applicable plumbing codes.
5.1.2 All tests for the systems shall be performed in the presence of the Consultant or

Commissioning Consultant. Complete the testing forms and forward to the Consultant
5.2 Air Systems: All tests shall be performed in the presence of the Mechanical Consultant or the

Commissioning Consultant. Complete the testing forms and forward to the Consultant

6. Independent Contractors Testing and Balancing:
6.1 Water Systems: The Independent Contractor shall be hired by The Mechanical Contractor and shall

report to the Commissioning Consultant.
6.2 Air Systems: The Independent Contractor shall be hired by The Mechanical Contractor and shall report

to the Commissioning Consultant.

3.5  COMMISSIONING MEETINGS AND REPORTS

1. The Mechanical Contractor shall include the schedule for all tests and equipment start-up tests in the
construction schedule.

2. The commissioning meetings shall occur during the regular construction meetings. The testing schedules
and results of all tests shall be reviewed.

3. All testing forms and reports associated with the mechanical systems shall be directed to the Consultant
with copies to the Architect and Commissioning Consultant.

4. The forms and reports to be issued shall include:
4.1 Shop drawings, issued and accepted
4.2 Equipment verification forms
4.3 Testing forms
4.4 Reports resulting from tests
4.5 Testing schedule
4.6 Minutes of commissioning meetings
4.7 Equipment Start-up Forms

3.6  OPERATING AND MAINTENANCE MANUAL

1. Conform to Section 01300 for requirements for the O&M Manuals



Alterations to EL Crossley Secondary School
District School Board of Niagara
Tender 24147

01 90 10
Commissioning Requirements

Page 6  of 7 

MZE Architects Inc.
File No.21-44

March 2024

3.7  OPERATOR TRAINING

1. Conform to Section 01820 for requirements for Instruction to Operating Staff.

2. The training shall be conducted in a classroom and at the equipment or system.

3. Training will begin when the operating and maintenance manuals have been delivered to The Owner and
approved by the Consultant.

4. Each training session shall be structured to cover:
4.1 The operating and maintenance manual
4.2 Operating procedures
4.3 Maintenance procedures
4.4 Trouble-shooting procedures
4.5 Spare parts required

5. Submit a course outline to the Mechanical Consultant before training commences. Provide course
documentation for up to eight people.

6. The training sessions shall be scheduled and coordinated by the Commissioning Consultant. The
Commissioning Consultant shall video tape the sessions.

7. “Systems and Minimum Training Hours” deleted as per Addenda No. 1

8. The minimum training for the BAS shall be 40 hours. The training shall include:
8.1 A walk through of the installation for the Building Owner to review the installation and equipment
8.2 Operation of the central computer
8.3 Operation of portable terminals
8.4 Control sequences
8.5 Report set-up and generation
8.6 Managing the system
8.7 Maintenance requirements

9. The training requirement for the mechanical system shall include a walk-through of the building by the
Mechanical Contractor. During the walk through the Mechanical Contractor shall:
9.1 Identify equipment
9.2 Identify starters associated with equipment
9.3 Identify valves and balancing dampers
9.4 Identify access doors
9.5 Review general maintenance of equipment
9.6 Review drain points in pipe work systems
9.7 Identify maintenance items

10. When each training session has been completed The Owner or the Commissioning Consultant shall sign the
associated form to verify completion.

3.8  COMMISSIONING CONSULTANT

1. A Commissioning Consultant (CC) reports to the Owner.

2. The CC responsibilities shall include:
2.1 Preparing the commissioning plan

3. Co-ordinating with the contractor to schedule tests
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3.1 Preparing a test form manual
3.2 Witnessing selected tests
3.3 Receiving all test forms

3.3.1 Conducting performance test
3.4 Assistance with the contractors training
3.5 Chair commissioning meetings

4. The Mechanical Contractor shall co-operate with the CC.

5. The Mechanical Contractor shall provide assistance to the CC and have personnel available during the
performance testing procedure. Each mechanical system shall be tested in the operational mode.

6. Performance testing shall begin when all systems have been completed, tested by the Mechanical
Contractor and the Consultant has completed their final review.

3.9 MECHANICAL SYSTEM DEMONSTRATION AND TURNOVER

1. The system demonstration and turnover to The Owner shall occur when:
1.1 The installation is complete
1.2 The acceptance test conducted by the Mechanical Consultant has been completed successfully

2. The Commissioning Consultant system performance testing has been completed successfully
2.1 Training has been completed
2.2 Operating and Maintenance Manuals have been accepted
2.3 Shop-drawings have been updated
2.4 As-built drawings have been completed

3. The systems demonstration shall be conducted by the Mechanical Contractor and the manufacturers. The
demonstration shall cover a demonstration of equipment installation and operation.

3.10  TESTING FORMS

1. The Mechanical Contractor and manufacturers shall fill out the forms listed in this section or provide other
forms. The forms must be approved by the Consultant and The Owner before they are used.

3.11  WARRANTY

1. Equipment and system warranties shall not begin until the system demonstration and turnover has been
conducted successfully and accepted by The Owner.

END OF SECTION



Alterations to EL Crossley Secondary School
District School Board of Niagara
Tender 24147

02 41 00
Demolition

Page 1  of 3 

MZE Architects Inc.
File No.21-44

March 2024

SECTION 02 41 00 - DEMOLITION

PART 1  GENERAL

1.1 RELATED REQUIREMENTS

1. Section 01 10 00 - Summary:  Limitations on Contractor 's use of site and premises.

2. Section 01 10 00 - Summary:  Description of items to be salvaged or removed for re-use by Contractor .

3. Section 01 50 00 - Temporary Facilities and Controls:  Site fences, security, protective barriers, and waste
removal.

4. Section 01 60 00 - Product Requirements:  Handling and storage of items removed for salvage and
relocation.

5. Section 01 70 00 - Execution and Closeout Requirements:  Project conditions; protection of bench marks,
survey control points, and existing construction to remain; reinstallation of removed products; temporary
bracing and shoring.

6. Section 31 23 23 - Fill:  Fill material for filling holes, pits, and excavations generated as a result of removal
operations.

PART 3  EXECUTION

2.1 SCOPE

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

2. Fill excavations, open pits, and holes in ground areas generated as result of removals, using specified fill;
compact fill as specified in Section 31 22 00.

2.2 GENERAL PROCEDURES AND PROJECT CONDITIONS

1. Comply with applicable codes and regulations for demolition operations and safety of adjacent structures
and the public.
1.1 Obtain required permits.
1.2 Take precautions to prevent catastrophic or uncontrolled collapse of structures to be removed; do not

allow worker or public access within range of potential collapse of unstable structures.
1.3 Provide, erect, and maintain temporary barriers and security devices.
1.4 Conduct operations to minimize effects on and interference with adjacent structures and occupants.
1.5 Do not close or obstruct roadways or sidewalks without permit.
1.6 Conduct operations to minimize obstruction of public and private entrances and exits; do not obstruct

required exits at any time; protect persons using entrances and exits from removal operations.
1.7 Obtain written permission from owners of adjacent properties when demolition equipment will

traverse, infringe upon or limit access to their property.

2. Do not begin removal until receipt of notification to proceed from Owner.

3. Do not begin removal until built elements to be salvaged or relocated have been removed.

4. Do not begin removal until vegetation to be relocated has been removed and specified measures have been
taken to protect vegetation to remain.

5. Protect existing structures and other elements that are not to be removed.
5.1 Provide bracing and shoring.
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5.2 Prevent movement or settlement of adjacent structures.
5.3 Stop work immediately if adjacent structures appear to be in danger.

6. If hazardous materials are discovered during removal operations, stop work and notify Consultant and
Owner; hazardous materials include regulated asbestos containing materials, lead, PCB's, and mercury.

7. Perform demolition in a manner that maximizes salvage and recycling of materials.
7.1 Dismantle existing construction and separate materials.
7.2 Set aside reusable, recyclable, and salvageable materials; store and deliver to collection point or point

of reuse.

2.3 EXISTING UTILITIES

1. Coordinate work with utility companies; notify before starting work and comply with their requirements;
obtain required permits.

2. Protect existing utilities to remain from damage.

3. Do not disrupt public utilities without permit from authority having jurisdiction.

4. Do not close, shut off, or disrupt existing life safety systems that are in use without at least 7 days prior
written notification to Owner.

5. Do not close, shut off, or disrupt existing utility branches or take-offs that are in use without at least 3 days
prior written notification to Owner.

6. Locate and mark utilities to remain; mark using highly visible tags or flags, with identification of utility type;
protect from damage due to subsequent construction, using substantial barricades if necessary.

7. Remove exposed piping, valves, meters, equipment, supports, and foundations of disconnected and
abandoned utilities.

2.4 SELECTIVE DEMOLITION FOR ALTERATIONS

1. Drawings showing existing construction and utilities are based on casual site observation and existing record
documents only.
1.1 Verify that construction and utility arrangements are as indicated.
1.2 Report discrepancies to Consultant before disturbing existing installation.

2. Remove existing work as indicated and as required to accomplish new work.
2.1 Remove items indicated on Drawings.

3. Services (Including but not limited to HVAC, Plumbing, Fire Protection, Electrical, and Telecommunications ):
 Remove existing systems and equipment as indicated.
3.1 Maintain existing active systems that are to remain in operation; maintain access to equipment and

operational components.
3.2 Where existing active systems serve occupied facilities but are to be replaced with new services,

maintain existing systems in service until new systems are complete and ready for service.
3.3 Verify that abandoned services serve only abandoned facilities before removal.
3.4 Remove abandoned pipe, ducts, conduits, and equipment, including those above accessible ceilings;

remove back to source of supply where possible, otherwise cap stub and tag with identification.

4. Protect existing work to remain.
4.1 Prevent movement of structure; provide shoring and bracing if necessary.
4.2 Perform cutting to accomplish removals neatly and as specified for cutting new work.
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4.3 Repair adjacent construction and finishes damaged during removal work.
4.4 Patch as specified for patching new work.

2.5 DEBRIS AND WASTE REMOVAL

1. Remove debris, junk, and trash from site.

2. Leave site in clean condition, ready for subsequent work.

3. Clean up spillage and wind-blown debris from public and private lands.

END OF SECTION
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SECTION 03 30 00 - CAST-IN-PLACE CONCRETE

PART 1  GENERAL

1.1 Related Requirements

1. Section 09 65 00 - Resilient Floor

1.2 Reference Standards

1. CSA A23.1/A23.2 - Concrete Materials and Methods of Concrete Construction / Test Methods and Standard
Practices for Concrete; 2019.

1.3 Submittals

1. See Section 01 30 00 - Administrative Requirements for submittal procedures.

2. Shop Drawings:
2.1  Indicate bar sizes, spacing, locations and the like.

3. Test Reports:  Submit report for each test or series of tests specified.

PART 2  PRODUCTS

2.1 Reinforcement Materials

1. Concrete: Proportion, mix and deliver in accordance with Specification CAN3-A23.1-M77.  Strength to be 20
MPA at 28 days (2900 psi at 28 days).

2. “Plastocrete”: Water reducing agent as manufactured by SIKA Chemicals Admixtures, or equal.  Use in
accordance with manufacturer’s latest recommendations.

3. Reinforcing Steel: Deformed bars in accordance with CSA Specifications G30 to G30.8, clean and free of mill
scale and rust (fy-414 MPA) (fy-60,000 psi).  Bend cold.  Splices to be 30-bar diameters.  Use steel chairs,
spacers, and wire ties.

4. Wire Mesh: To be in accordance with CSA Specifications G30.5-M 1983.  Use 150 x 150 x 1.7/W1.7 mm (6 x
6/9 x 9) unless otherwise noted.

5. Curing/Sealing Compound: To CAN3-A23.1 M94.  Acceptable material Sika “Florseal”, Master Builders
“Masterseal”, WR Meadows “Sealtite 1100 Clear”.

6. Formwork:
6.1 Formwork Lumber: Plywood and wood formwork materials to CAN/CSA-S269-3.
6.2 Form Release Agent: Acceptable material "Formshield" by W.R. Grace, "Noxcrete" by Bird-Goodco or

“Duoguard II” by WR Meadows.
6.3 Form Ties: Removable or snap off metal ties, fixed or adjustable length, free of devices leaving holes

larger than 1" (25 mm) in concrete surface

7. Admixtures:
7.1 Air Entrainment:  To CAN3-A266.1; acceptable material by BASF, SIKA, or Construction Chemicals.
7.2 Plasticising Admixture:  To CAN3-A266.2, type WN. 
7.3  Acceptable material:   "Plastrocrete" by Sika Canada. 

PART 3  EXECUTION

3.1 Examination

1. Verify lines, levels, and dimensions before proceeding with work of this section.
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3.2 INSTALLATION

1. Concrete Mix Design:
1.1 Base mix design on CAN3-A23.1-M90, alternative 1 and supplements S1 and S2, 1986 with concrete

supplier responsible for mix proportioning
1.2 To 2900 psi (20 MPA) at 28 days, unless noted otherwise.
1.3 Slumps of Plain Mix Design Concrete:

Slabs on compacted fill and toppings -- 2" to 3" (51 to 76 mm)

2. Obtain Consultant’s approval of sub-grade prior to placement of granular base.

3. Compact granular base to a minimum 95% modified proctor density.

4. Ensure reinforcement and inserts are not disturbed during concrete placement.

5. In locations where new concrete is dowelled to existing Work, drill holes in existing concrete.  Place steel
dowels and pack solidly with non-shrink grout to positively position and anchor dowels.

6. Check locations and sizes of sleeves and openings with architectural, mechanical, and electrical drawings.

7. Install concrete to depths and thicknesses noted with reinforcing as shown.

8. Interior Slabs: Rake concrete into place and compact with mechanical vibrator.  Fill all voids.  Float to true
level surface.  Bring to smooth level finish with mechanical steel float.

9. Curing and Sealing: Apply sealer/cure by means of low pressure spray

10. Curing and Sealing:
10.1 Apply sealer/cure by means of low pressure spray.  Hardener and curing and sealing compound to be

by the same manufacturer.
10.2 Five working days prior to installation of concrete, notify the admixture manufacturer's representative

of the proposed Work.
10.3 Consult with him to guarantee that optimum conditions and procedures are followed to obtain the

desired results.

11. Field Quality Control:
11.1 Inspection and testing of concrete and Concrete materials will be carried out by a Testing Laboratory

designated by Consultant, in accordance with CAN3-A23.1-M90.
11.2  Payment for inspection and testing will be made from a cash allowance.  See Section 01300 Cash

Allowances.
11.3 Testing Laboratory representative will take additional test cylinders during cold weather

concreting.  Cure cylinders on job site under same conditions as concrete, which they represent.
11.4 Payment for re-testing and re-inspection of Work replacing that found defective under the contract

Work, or at variance with the design specifications, will be the responsibility of the Contractor.
11.5 The inspection and testing company will notify the Consultant immediately, of any materials, tests, or

methods that vary from the design specification.

3.3 Curing and Protection

1. Provide temperature and moisture conditions for the period of time necessary for concrete to develop the
required properties and according to CSA A23.1/A23.2.

2. Formed Surfaces:  Cure by moist curing with forms in place for full curing period.

3. Surfaces Not in Contact with Forms:
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3.1 Initial Curing:  Start as soon as free water has disappeared and before surface is dry.  Keep
continuously moist for not less than three days by water ponding, water-saturated sand, water-fog
spray, or saturated burlap.

3.2 Final Curing:  Begin after initial curing but before surface is dry.

3.4 Site Quality Control

1. An independent testing agency will perform site quality control tests. See Section 01 40 00 - Quality
Requirements for additional requirements.

2. Provide free access to concrete operations at project site and cooperate with appointed firm.

3.5 Protection

1. Do not permit traffic over unprotected concrete floor surface until fully cured.

END OF SECTION
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SECTION 04 20 00 - UNIT MASONRY

PART 1  GENERAL

1.1 RELATED REQUIREMENTS

1. Section 03 30 00 - Cast-in-Place Concrete:  Installation of dovetail slots for masonry anchors.

2. Section 05 41 00 - Light Gauge Structural Metal Framing

3. Section 06 10 00 - Rough Carpentry:  Nailing strips built into masonry.

4. Section 07 84 00 - Firestopping:  Firestopping at penetrations of fire-rated masonry and at top of fire-rated
walls.

5. Section 07 92 00 - Joint Sealants:  Sealing control and expansion joints.

1.2 REFERENCE STANDARDS

1. ASTM C73 - Standard Specification for Calcium Silicate Brick (Sand-Lime Brick); 2017.

2. ASTM C216 - Standard Specification for Facing Brick (Solid Masonry Units Made from Clay or Shale); 2022.

3. CAN/CSA A82 - Fired Masonry Brick Made from Clay or Shale; 2014 (Reaffirmed 2018).

4. CAN/CSA A165 Series - CSA Standards on Concrete Masonry Units (Consists of A165.1, A165.2 and A165.3);
2014 (Reaffirmed 2019).

5. CAN/CSA A179 - Mortar and Grout for Unit Masonry; 2014.

6. CSA G30.18 - Carbon Steel Bars for Concrete Reinforcement; 2021.

1.3 SUBMITTALS

1. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

2. Samples:  Submit four samples of decorative block units to illustrate colour, texture, and extremes of colour
range.

3. Test Reports:  Concrete masonry manufacturer's test reports for units with integral water repellent
admixture.

1.4 QUALITY ASSURANCE

1. MOCK-UPS

2. Construct a masonry wall as a mock-up panel sized 2.4 m long by 1.8 m high; include mortar, accessories,
structural backup, and flashings (with lap joint, corner, and end dam) in mock-up.

3. Locate where directed.

4. Mock-up may not  remain as part of the Work.

1.5 DELIVERY, STORAGE, AND HANDLING

1. Deliver, handle, and store masonry units by means that will prevent mechanical damage and contamination
by other materials.

2. Keep materials dry until use, except where wetting of blocks is specified.

3.  Store under waterproof cover on pallets or plant platforms held off ground by means of plank or timber
skids
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1.6 ENVIRONMENTAL REQUIREMENTS

1. Cold Weather Masonry:
1.1 Air temperature (0°C to 4°C) (32°F to 39°F)

1.1.1 Protect masonry from rain and snow for 24 hours minimum.
1.1.2 Heat sand mixing water to 20°C (68°F) max 70°C (158°F).

1.2 Air temperature (-4°C to 0°C) (25°F to 32°F)
1.2.1 Heat sand and water as noted in 1.1.2 above.
1.2.2 Cover masonry for 24 hours minimum after completion of portion of work.

1.3 Air temperature (-7°C to –4°C) (19°F to 25°F)
1.3.1 Heat sand and water as noted in 1.1.2 above.
1.3.2 Provide heat on both sides of wall when wind exceeds 25KM/hr (15mph).
1.3.3 Cover masonry with insulating blanket for 24 hour minimum after completion of the work.

1.4 Air Temperature is less than –7°C (19°F).
1.4.1 Heat sand and water as noted in 1.1.2 above.
1.4.2 Completely enclose the work and maintain air enclosed temperature above 0°C (32°F) for 24

hours minimum.
1.4.3 Cover masonry with insulating blanket for 24 hours minimum after completion of the work.

1.5 In all cases ensure brick temperature when laid is not less than 7°C (45°F) and do not wet masonry
units during cold weather.

1.6 Increase the protection periods form 24 to 48 hours unless type 30 high early strength Portland
cement and Type ‘S’ hydrated lime are used in the mortar.

2. Hot Weather Masonry:
2.1 Air temperature is 38°C (100°F) or greater or 32°C (90°F) with wind velocity greater than 13km/hr

(8mph).
2.1.1 Pre-wet clay brick units.
2.1.2 Limit spread of mortar beds to 1.2m (4’) in length.
2.1.3 Ensure bricks are set within one minute of spreading mortar.
2.1.4 Use mortar within one and half hours of batching.
2.1.5  Protect newly laid masonry from drying too rapidly with non-staining covers.

PART 2  PRODUCTS

2.1 MATERIALS

1. Concrete Block:  to CSA A165.1 latest revision; hollow, normal weight for wall, below and above grade,
H/15/A/M; lightweight for walls above grade where noted provide fire resistance H/15/C/M.
1.1 Acceptable Products: Niagara Block, Permacon, and Day &  Campbell.

2. Portland Cement: to CAN3-A5, latest revision
2.1 Acceptable Material: Lake Ontario Portland Cement Company, Canada Cement, LaFarge Canada Inc.

3. Masonry Cement:  to CSA A179 – premixed, chloride free.
3.1 Acceptable Material:  Lake Ontario Portland Cement Company, Canada Cement, LaFarge Canada Inc.;

St. Lawrence Cement, St. Mary Cement.

4. Hydrated Lime:  to CSA A82,43, latest revision.
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5. Aggregate:  to CSA A82.56, latest revision.  Washed, clean, sharp granular masonry sand free from
deleterious substance. Fineness modulus between 1.2 and 2.0.

6. Water:  clean and free of deleterious amounts of acids, alkalies, or organic materials - potable or from non-
potable approved supply.

7. Masonry Reinforcing:  to ASTM A82 and CSA G30-3, galvanized truss design, extra heavy duty.
7.1 Acceptable material: Durowall Truss or equal by Blok-Lok.
7.2 Interior Application: Mill galvanized .10oz/sf
7.3 Exterior Application: Hot-dipped galvanized 1.50oz/sf after fabrication
7.4 Include:  Purpose-made corners and intersection pieces.
7.5 Special with tripod Dur-O-Wal at extra wide walls.

8. Reinforcing Bars:  to CSA G30.12 latest revision grade 400, deformed.

9. Masonry Flashing and/or Dampproofing Course: SBS modified bitumen self-adhering sheet membrane
thickness: 1 mm (40 mils) minimum.
9.1 Acceptable material:  Bakor “Blueskin TWF” or equal.

10. Joint Filler:  premolded joint filler composed of non-extruding resilient cellular cane or other suitable fibres
securely bound together and uniformly saturated with bituminous binder.

11. Mortar: At block backup mix mortar to CSA A179M, latest revision.
11.1 Type ‘S’ based on proportion specifications for bearing walls. Type ‘N’ at brick and non-bearing block

walls.
11.2 Type ‘N’ at brick and non-bearing block walls.
11.3 Coloured Mortar At Veneer Masonry: Tint the mortar to match selected brick and stone.
11.4 Acceptable material: Elementis Co. Ltd. "F" series or equal by Interstar pigment.
11.5 At Manufactured Stone: Portland Lime mix 1.1.6

12. Wall Ties:
12.1 At Insulated Cavity Wall: veneer construction slotted block plate tie by Fero Corporation

12.1.1 16 GA (1.61mm) thick sheet metal plate to ASTM A570 – length appropriate to wall thickness.
12.1.2 V-tie 0.19” (4.76mm) Φ wire conforming to CSA G30-5.
12.1.3 All components hot dipped galvanized after fabrication to CSA CAN A370-04 and ASTM A123
12.1.4 Include insulation retainer clip.
12.1.5 Acceptable Material: Fero slotted block tie, type 1 and Blok-Lok BL 507.

12.2 At Insulated Cavity Wall: Composite construction
12.2.1 Block shear connector – similar as at veneer construction
12.2.2 Acceptable Material: Fero Block Shear connector

12.3 At drywall back-up (see section 09 21 16).
12.4 Blok-Lok Masonry anchor and ties are equal to those specified

13. Control Joints:
13.1 Rubber/neoprene rapid control joint with edge of flange to extend within 1" (25 mm) of wall face.
13.2 Rapid soft-joint and rapid expansion joint where indicated and/or required.
13.3 Acceptable material:  Dur-O-Wal, Blok-Lok.

14. Reinforcing and Ties:  To CAN3-A370-M84, coating spec to CAN3.5-304 M84.

15. Cleaning Agent:  "Sure Clean 600" detergent by CPD, Concord, Ontario.
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16. Loose Insulation: Roxul “Safe”.

PART 3  EXECUTION

3.1 INSTALLATION

1. Do masonry Work in accordance with CAN3-A371 unless otherwise specified.

2. Build masonry plumb, level and true to line, with vertical joints in proper alignment in both running and
stack bond.

3.  Layout coursing and bond to achieve correct coursing heights, and continuity of bond above and below
openings with minimum of cutting.

3.2 CONSTRUCTION

1. Exposed Masonry:
1.1 Remove chipped, cracked, and otherwise damaged units in exposed masonry and replace with

undamaged units.
1.2 Exposed External Corners at Block:  rub with a Carborundum stone to produce a 3/16"" (5 mm) radius.
1.3 Unless noted otherwise, extend block partitions to underside of roof deck.  Provide deflection space

at non-bearing partitions.
1.4 Use solid block; where block provides bearing, at exposed sills and at top of partitions not meeting

ceiling or roof structure.
1.5 Coursing: Concrete block 1 unit + 1 joint=200 mm (7 ⅞”) stack bond

Brick:  3 units + 3 joints, 200 mm (7 ⅞”).

2. Jointing:
2.1 Concave joints, allow joints to set just enough to remove excess water, then tool with round jointer to

provide smooth, compressed, uniformly concave joints.
2.2 Where joints are concealed in walls and where walls are to receive drywall, tile, insulation or other

applied material except paint or similar thin finish coating, strike flush.
2.3 Fill solid with mortar all course joints and cross joints.  Use full shell bedding for all block Work except

non-bearing partitions.

3. Cutting:
3.1 Cut out neatly for electrical switches, outlet boxes, and other recessed or built-in objects.
3.2 Make cuts straight, clean and free from uneven edges.  Use masonry, carborundum or diamond

tipped saw at all exposed locations.
3.3 At exposed corners do not lay with cut face exposed.

4. Building-In: 
4.1 As work progresses install buil-in anchor bolts, bearing plates, shelf angles, elevator rail supports and

the like.
4.2 Prevent displacement of built-in items during construction.  Check for plumbness, alignment and

correctness of position, as Work progresses.

5. Frames:
5.1 Set frames plumb, square, level, and at correct elevation, maintaining uniform width and height.
5.2 Anchor frames to walls and partitions using anchors supplied with frames.
5.3 Brace frames rigidly in position while being built in.
5.4 Make allowance for deflection to ensure structural loads are not transmitted to frames.
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5.5 Fill spaces occurring between masonry and backs of steel frames with mortar.  Grout frames fully as
walls are laid up around the frame.  Constantly check plumb and square and twist in the jamb as the
wall progresses.  Rake and tool joints between metal frames and masonry.

6. Support Loads:
6.1 Except where drawing requirements are more stringent, comply with CAN3-S304-M84.
6.2 Where concrete fill is used in lieu of solid units, use 20 MPA concrete to Section 03300.
6.3 Install building paper below voids to be filled with concrete; keep paper 1" back from faces of units.

7. Provision for Movement:
7.1 Leave ⅛" (3 mm) space below shelf angles.
7.2 Leave ⅜” space between tops of non-load bearing walls and partitions and structural elements.  Do

not use wedges.  Pack with loose batt insulation.
7.3 Build masonry to tie in with stabilizers, with provision for vertical movement.

8. Loose Steel Lintels: Install loose steel lintels.  Centre over opening width.

9. Joining of Work:
9.1 Where necessary to temporarily stop horizontal runs of masonry, and in building corners, step-back

masonry diagonally to lowest course previously laid.
9.2 Do not “tooth” new masonry.
9.3 Fill in adjacent course before heights of stepped masonry reach 4 ft.

10. Control Joints: Control joints required at maximum of 9,000 mm oc (30 ft) in continuous walls having no
openings, intersections or column locations.  At doorway locations use one side o doorway beyond
lintel.  That end of lintel to be unbonded.  Use jamb blocks to form key.  Complete vertical separation; full
height and thickness of wall are required.

11. Wall Reinforcing:
11.1 Horizontal: Supply and install horizontal wall reinforcing to spacing, as shown on drawings.  Install

vertical reinforcing to size an spacing as shown on drawings.  Fill void with 20 MPA concrete.
11.2 Vertical: At walls where rod reinforcing is shown – ensure that rods are accurately located as

indicated on structure details.  Grout-fill block voids around rods with 20Mpa concrete.
11.3 Place masonry joint reinforcement in first (and second) horizontal joints above and below

openings.  Extend minimum 400mm (16”) each side of opening

12. Veneer Anchors: Install 400mm oc vertically and 800mm oc horizontally or as noted on drawings. Align
vertically.  Place 300mm maximum from edge of opening.

13. Masonry Flashing and Dampproofing Course:
13.1 Install flashings in masonry in accordance with manufacturer’s latest printed instructions and as

follows:
13.2 Install flashings under exterior masonry bearing on foundation across entire width.
13.3 Install flashings under weep hole courses and as indicated.
13.4 End dam flashing membrane as required.
13.5 Lap joints, seal with adhesive
13.6 Consultant reserves the right to request the removal of base masonry at random locations for

inspection.

14. Cavity Wall:
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14.1 Construct with mortar joints struck flush at both faces of cavity.  Maintain width of cavity as noted on
drawings.  Prevent mortar from encroaching on cavity.

14.2 Maintain cavity free of mortar droppings, particularly at base.

15. Cavity Wall Weep and Vent Holes:
15.1 Omit mortar for full height of joint @ 24" o.c. (600 mm) at top of wall at base course of masonry at

shelf angles and wherever masonry rests on dampproofing course.
15.2 Install ⅜" (10 mm) cell vents to exterior at 24" (600 mm) o.c. at top of wall.  Vents to slope up from

exterior wall face to shed water.  Install vents to effectively vent cavity.

16. Cavity Wall Insulation & Air Barrier:
16.1 Refer to section 07195 for products & installation.
16.2   Provide products & include installation in this section.

17. Mortar Mixes:
17.1 Grout:  mix to semi-fluid consistency.
17.2 Coloured Mortar:  Incorporate colour into mixes in accordance with manufacturer's instructions.  Use

clean mixer.

18. Masonry Ties: Commencing at 600mm above finshed floor or top of foundation wall, build ties in @ 800mm
oc horizontally, 600mm oc vertically, 300 mm max from the edge of an opening and 200mm down from the
top of a wall or parapet.
18.1 Align all ties vertically.
18.2 Brick veneer at load-bearing studs.  Review installation of type and spacing of built-in brick ties as

supplied and installed by section 05 41 00.
18.3 Installation of Ties:

18.3.1 At brick and block cavity walls – complete with veneer anchor – Section 04 20 00
18.3.2 At brick with steel stud back-up – fasten to steel stud web – Section 05 41 00 veneer anchor

by Section 04 20 00.

19. Tolerances:
19.1 Maximum Variation from Alignment of (columns) (pilasters): 6mm (1/4”).
19.2 Maximum Variation from Unit to adjacent unit: 1.6mm (1/16”).
19.3 Maximum Variation from Plane of Wall: 6mm/3m (¼”) per story non-cumulative, 13mm/6m (½”) in 20

feet.
19.4 Maximum Variation from Level Coursing: 3mm (⅛” in 3’) and 6mm/3m (¼” in 10’), 13mm/9.1m (½” in

30’).
19.5 Maximum Variation of Joint Thickness: 3mm/m (⅛” in 3’).
19.6 Maximum Variation from Cross Sectional Thickness of Walls: 6mm (¼”).

20. Parging:
20.1 Where indicated, over foundation, apply to ⅛” (6mm) thickness.
20.2 Application:

20.2.1 Dampen surface with clean water.
20.2.2 Mix mortar components as recommended by Manufacturer.
20.2.3 Thoroughly scrub mortar into the prepared surfaces to provide a bond.
20.2.4 Apply repair mortar before bond coat sets – then screed.
20.2.5 Following initial set finish with sponge or wood float – to provide a texture.
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20.2.6  Cure mortar with a concrete seal and protect from direct sun, rain or frost.
20.2.7 Extend parging at basement wall over footings to form a cove or as detailed.

21. Baffles at Brick Veneer or Cavity Wall Construction: install rigid insulation (see drawings for airspace width)
at corners, at 10m (33’) horizontal intervals and at 3m (10’) vertically.

22. Mortar Dropping Control Devices: install to manufacturer’s latest printed instructions.

23. Pre-cast Concrete Slab/Masonry Wall Junction:
23.1 Keep masonry min ⅜” (8mm) below slab bottom.
23.2 Dry pack gap with Roxul insulation – caulk when exposed.

24. Service Penetrations:
24.1 At non-rated walls fill gaps with mortar and caulking.
24.2 At rated walls – fire stop by Section 07800.
24.3 At top of non-rated walls fill gap with loose batt insulation.

25. Adjustment and Cleaning:
25.1 Patch masonry that has been rejected as defected or damaged.
25.2 Cut out defective mortar joints and repoint.
25.3 Wash down and brush (not wire) brick walls to remove mortar and stains.  Use detergent or other

cleaners recommended by the brick manufacturer.
25.4 Ensure that all efflorescence and mortar deposits are removed from surfaces to receive paint, special

wall coatings or silicone type dampproofing.
25.5  Protect adjacent materials from damage while cleaning.

3.3 EXAMINATION

1. Verify that site conditions are acceptable and are ready to receive masonry.

2. Verify that related items provided under other sections are properly sized and located.

3. Verify that built-in items are in proper location, and ready for roughing into masonry work.

3.4 PREPARATION

1. Direct and coordinate placement of metal anchors supplied for installation under other sections.

2. Provide temporary bracing during installation of masonry work.  Maintain in place until building structure
provides permanent bracing.

3.5 CLEANING

1. Remove excess mortar and mortar droppings.

2. Replace defective mortar.  Match adjacent work.

3. Clean soiled surfaces with cleaning solution.

3.6 PROTECTION

1. Keep masonry dry using waterproof, non-staining coverings that extend over walls, down sides sufficient to
protect walls from wind-driven rain, until masonry Work is completed and protected by flashings or other
permanent construction.

2. Protect masonry and other Work from marking and other damage.  Protect completed Work from mortar
droppings.  Use non-staining coverings.  At completion of days Work cover top of wall with weighted wood
planks.
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3. Provide temporary bracing of masonry Work during and after erection until permanent lateral support is in
place. 

4. Without damaging completed work, provide protective boards at exposed external corners that are subject
to damage by construction activities.

END OF SECTION
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SECTION 05 50 00 - METAL FABRICATIONS

PART 1  GENERAL

1.1 RELATED REQUIREMENTS

1. Section 03 30 00 - Cast-in-Place Concrete:  Placement of metal fabrications in concrete.

2. Section 04 20 00 - Unit Masonry:  Placement of metal fabrications in masonry.

3. Section 05 12 00 - Structural Steel Framing:  Structural steel column anchor bolts.

4. Section 05 21 00 - Steel Joist Framing:  Structural joist bearing plates, including anchorage.

5. Section 05 31 00 - Steel Decking:  Bearing plates for metal deck bearing, including anchorage.

6. Section 09 91 13 - Exterior Painting:  Paint finish.

7. Section 09 91 23 - Interior Painting:  Paint finish.

1.2 REFERENCE STANDARDS

1. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.

2. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and
Seamless; 2022.

3. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel
Products; 2017.

4. ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000 PSI Tensile
Strength; 2021.

5. CSA G40.20/G40.21 - General Requirements for Rolled or Welded Structural Quality Steel / Structural
Quality Steel; 2013 (Reaffirmed 2018).

6. CSA W59 - Welded Steel Construction; 2018.

7. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer; 1999 (Ed. 2004).

8. SSPC-Paint 20 - Zinc-Rich Primers (Type I, "Inorganic," and Type II, "Organic"); 2002 (Ed. 2004).

1.3 SUBMITTALS

1. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

2. Product Data:  Provide  manufacturer's data sheets on each ladder safety system product to be used,
including installation instructions.

3. Shop Drawings:  Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size and type of
fasteners, and accessories.  Include erection drawings, elevations, and details where applicable.

1.4 DELIVERY, STORAGE AND HANDLING

1. Label or tag supplied for installation by others to indicate its function, location in building and shop drawing
designation

2. Deliver to location designated and to meet requirements of construction schedule.

3. Carefully protect all and finishes from damage during delivery, storage and handling and from the time of
installation until final finishes are applied or to final cleanup.
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PART 2  PRODUCTS

2.1 MATERIALS - STEEL

1. Steel Sections: CSA G40.20/G40.21.

2. Sheet: cold rolled carbon structural quality steel to ASTM A1008/A1008M

3. Bars, Rolled Shapes and Plates: low carbon structural quality steel to CAN/CSA-G40.21, Grade 300W

4. HSS hollow structural sections for steel handrails and posts to CAN/CSA-G40.21, Grade 350W, Class H.

5. Pipe:  ASTM A53/A53M, Grade B Schedule 40, black finish.

6. Bolts, Nuts, and Washers:  ASTM A307, Grade A, plain.

7. Welding Materials:  CSA W59; type required for materials being welded.

8. Shop and Touch-Up Primer:  SSPC-Paint 15, complying with VOC limitations of authorities having
jurisdiction.

9. Touch-Up Primer for Galvanized Surfaces:  SSPC-Paint 20, Type I - Inorganic, complying with VOC limitations
of authorities having jurisdiction.

2.2 FABRICATION

1. Fit and shop assemble items in largest practical sections, for delivery to site.

2. Fabricate items with joints tightly fitted and secured.

3. Grind exposed joints flush and smooth with adjacent finish surface.  Make exposed joints butt tight, flush,
and hairline.  Ease exposed edges to small uniform radius.

4. Supply components required for anchorage of fabrications.  Fabricate anchors and related components of
same material and finish as fabrication, except where specifically noted otherwise.

2.3 FABRICATED ITEMS

1. Ladders:  Steel; with mounting brackets and attachments; prime paint finish.

2. Bollards:  Steel pipe, concrete filled, crowned cap, as detailed; prime paint finish.

3. Lintels:  As detailed; prime paint finish.

2.4 FINISHES - STEEL

1. Prime Painting:  One coat.

2. Galvanizing of Structural Steel Members: Galvanize after fabrication to ASTM A123/A123M requirements.
Provide minimum 530 g/sq m galvanized coating.

2.5 LINTELS AND MISCELLANEOUS ANGLES

1. Steel angles, prime painted, or stainless steel where noted to sizes indicated for openings.

2. Provide 6" (150 mm) bearing at ends.

3. Weld or bolt back-to-back angles to profiles as indicated.

4. Finish: 
4.1 Interior: shop paint
4.2 Exterior: galvanize after fabrication.
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PART 3  EXECUTION

3.1 EXAMINATION

1. Verify that site conditions are acceptable and are ready to receive work.

2. Confirm that the ladder structure to which the ladder safety system is installed is capable of withstanding
the loads applied by the system in the event of a fall.

3.2 PREPARATION

1. Clean and strip primed steel items to bare metal where site welding is required.

2. Supply setting templates to the appropriate entities for steel items required to be cast into concrete or
embedded in masonry.

3.3 INSTALLATION

1. Install items plumb and level, accurately fitted, free from distortion or defects.

2. Provide for erection loads, and for sufficient temporary bracing to maintain true alignment until completion
of erection and installation of permanent attachments.

3. Obtain approval prior to site cutting or making adjustments not scheduled.

END OF SECTION
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SECTION 06 10 00 - ROUGH CARPENTRY

PART 1  GENERAL

1.1 RELATED REQUIREMENTS

1. Section 03 30 00 - Cast-in-Place Concrete:  Setting anchors in concrete.

2. Section 05 50 00 - Metal Fabrications:  Miscellaneous steel connectors and support angles for wood framing.

3. Section 07 62 00 - Sheet Metal Flashing and Trim:  Sill flashings.

1.2 REFERENCE STANDARDS

1. CAN/CSA O121 - Douglas Fir Plywood; 2017 (Reaffirmed 2022).

2. CAN/CSA O141 - Softwood Lumber; 2005 (Reaffirmed 2019).

3. CAN/CSA O151 - Canadian Softwood Plywood; 2017 (Reaffirmed 2022).

4. CWC - Wood Design Manual; 2017.

5. NLGA (SGRNL) - Standard Grading Rules for Canadian Lumber; 2017.

1.3 SUBMITTALS

1. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

1.4 QUALITY ASSURANCE

1. Lumber Identification: By grade stamp of an agency certified by Canadian Lumber Standards Accreditation
Board.

2. Plywood Identification: By grade, mark in accordance with applicable CSA Standards.

3. Mark each piece of wood, which is rated non-combustible by fire retardant pressure treatment with ULC fire
hazard classification label.

1.5 DELIVERY, STORAGE, AND HANDLING

1. General: Cover wood products to protect against moisture. Support stacked products to prevent
deformation and to allow air circulation.

1.6 WARRANTY

1. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

PART 2  PRODUCTS

2.1 GENERAL REQUIREMENTS

1. Lumber fabricated from old growth timber is not permitted.

2. To conform to the requirements of Section 4.3 or Part 9 of the Ontario Building Code as applicable.

3. Moisture content of lumber at time of building-in shall not exceed 19%.

2.2 LUMBER MATERIALS

1. Framing Lumber: Pressure-treated eastern spruce, hemlock or eastern white pine, framing lumber.

2. Plywood: Douglas fir to conform to CSA 0121-M.

3. Wood Preservative: By Ensign or Osmose.  Copper napthenate to meet CSA 080.
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4. Nails, Spikes and Staples: To CSA B111-1974.  Use galvanized for exterior Work, high humidity areas and for
treated lumber.  Use spiral shank nails generally.

5. Fasteners: Lag bolts, toggle bolts, expansion shields.  Use galvanized for treated lumber.

6. Board Lumber: Unless specified otherwise, Spruce or Jackpine, S4S, moisture content 19% or less in
accordance with following standards:
6.1 CAN/CSA-0141-05.
6.2 NLGA Standard Grading Rules “Select Merchantable” grade for boards, “Select Structural” grade for

framing.
6.3 Identification: by grade stamp of an agency certified by the Canadian Lumber Standards accreditation.

7. Furring, blocking, nailing strips, grounds, rough bucks, cants, curbs, fascia backing and sleepers:
7.1 S2S is acceptable.
7.2 Board Sizes: "Standard" or better grade.
7.3 Dimension Sizes: "Standard" light framing or better grade.

2.3 PANEL MATERIALS

1. Douglas Fir Plywood (DFP): To CSA 0121-08 standard construction, formaldehyde free.

2. Canadian Softwood Plywood (CSP): To CSA 0151-09, standard construction, formaldehyde free.

2.4 ACCESSORIES

1. Nails, Spikes and Staples: To CSA B111.

2. Bolts: 12.5mm ½” Ф diameter unless indicated otherwise, complete with nuts and washers.

3. Proprietary Fasteners: Toggle bolts, expansion shields and lag bolts, screws and lead or inorganic fibre
plugs, explosive actuated fastening devices, recommended for purpose by manufacturer.

4. Galvanizing: To CAN/CSA-G164, use galvanized fasteners for exterior Work, interior highly humid areas and
pressure-preservative treated lumber.

5. Wood Preservative: Super Solignum by Solignum Inc., Pentox by Osmose-Pentox Inc., or other acceptable
equivalents. For painted surfaces use clear type and for concealed surfaces use green tinted type. Provide
compatible surface applied preservative for cut ends.

6. Fire Retardant Treatment: to provide flame spread, fuel contributed and smoke developed ratings of 25 or
less apply Non-Com or Dricon Fire retardant chemicals by Koppers Company Inc., Flame Proof LHC by
Timber Specialties Ltd., or other acceptable equivalents.

PART 3  EXECUTION

3.1 PREPARATION

1. Treat surfaces of material with wood preservative, before installation.

2. Apply preservative by dipping, or by brush to completely saturate and maintain wet film on surface for
minimum 3 minute soak on lumber and one minute soak on plywood.

3. Re-treat surfaces exposed by cutting, trimming or boring with liberal brush application of preservative
before installation.

4. Treat material as follows: Wood cants, fascia backing, curbs, nailers, sleepers on roof deck

5.  Coordinate installation of rough carpentry members specified in other sections
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3.2 INSTALLATION - GENERAL

1. Select material sizes to minimize waste.

2. Reuse scrap to the greatest extent possible; clearly separate scrap for use on site as accessory components,
including: shims, bracing, and blocking.

3. Where treated wood is used on interior, provide temporary ventilation during and immediately after
installation sufficient to remove indoor air contaminants.

3.3 FRAMING INSTALLATION

1. Set structural members level, plumb, and true to line.  Discard pieces with defects that would lower
required strength or result in unacceptable appearance of exposed members.

2. Make provisions for temporary construction loads, and provide temporary bracing sufficient to maintain
structure in true alignment and safe condition until completion of erection and installation of permanent
bracing.

3. Install structural members full length without splices unless otherwise specifically detailed.

4. Comply with member sizes, spacing, and configurations indicated, and fastener size and spacing indicated,
but not less than required by applicable codes and CWC Wood Design Manual .

5. Construct double joist headers at floor and ceiling openings and under wall stud partitions that are parallel
to floor joists;  use metal joist hangers unless otherwise detailed.

6. Frame wall openings with two or more studs at each jamb; support headers on cripple studs.

3.4 BLOCKING, NAILERS, AND SUPPORTS

1. Provide framing and blocking members as indicated or as required to support finishes, fixtures, specialty
items, and trim.

2. In framed assemblies that have concealed spaces, provide solid wood fireblocking as required by applicable
local code, to close concealed draft openings between floors and between top story and roof/attic space;
other material acceptable to code authorities may be used in lieu of solid wood blocking.

3. In metal stud walls, provide continuous blocking around door and window openings for anchorage of
frames, securely attached to stud framing.

4. In walls, provide blocking attached to studs as backing and support for wall-mounted items, unless item can
be securely fastened to two or more studs or other method of support is explicitly indicated.

5. Where ceiling-mounting is indicated, provide blocking and supplementary supports above ceiling, unless
other method of support is explicitly indicated.

6. Provide the following specific non-structural framing and blocking:
6.1 Cabinets and shelf supports.
6.2 Wall brackets.
6.3 Handrails.
6.4 Grab bars.
6.5 Towel and bath accessories.
6.6 Wall-mounted door stops.
6.7 Chalkboards and marker boards.
6.8 Wall paneling and trim.
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6.9 Joints of rigid wall coverings that occur between studs.

3.5 ROOF-RELATED CARPENTRY

1. Coordinate installation of roofing carpentry with deck construction, framing of roof openings, and roofing
assembly installation.

2. Install wood cants, fascia backing, nailers, curbs and other wood supports as in maximum lengths required
and secure using galvanized fasteners.

3. Install wood backing, dressed, tapered and recessed slightly below top surface of roof insulation for roof
hopper.

4. See mechanical drawings for curbs required for roof-mounted mechanical equipment. Unless detailed
otherwise, install continuous wood curbings for roof mounted compressors, condensers, or other items of
mechanical equipment with feet or runners. Curbs to consist of 6" x 6" (150 mm x 150 mm) or 8" x 8" (200
mm x 200 mm) secured to deck with ½” (12 mm) galvanized bolts at 2'-8" (800 mm) on centres.

5. Unless detailed otherwise, wood curbings for fans, skylights, and the like will consist of pairs of 2" x 12" (50
mm x 300 mm). Secure with 3" (75 mm) x 3" (75 mm) x ¼” (6 mm) x 4" (100 mm) long angle clips spaced at
about 2'-8" (800 mm) on centres.

6. ELECTRICAL EQUIPMENT BACKBOARD

7. Provide backboards for mounting electrical equipment (see electrical drawings).

8. Use ¾” (19mm) plywood on 2” x 4” (38 x 92mm) furring at perimeter @ 12” (300mm) intermediate spacing.

9. Apply fire retardant treatment.

3.6 ERECTION

1. Frame, anchor, fasten, tie and brace members to provide necessary strength and rigidity.

2. Install builder's hardware including nails, screws, bolts, washers, brackets, joist hangers and all fastening
devices.

3. Countersink bolts where necessary to provide clearance for other Work.

4. Pre-Cast Concrete Stairs: Apply ⅜” plywood to treads and risers as protection during construction access.
Remove at conclusion of painting stairwells.

3.7 SITE APPLIED WOOD TREATMENT

1. Apply preservative treatment compatible with factory applied treatment at site-sawn cuts, complying with
manufacturer's instructions.

2. Allow preservative to dry prior to erecting members.

3.8 SITE QUALITY CONTROL

1. See Section 01 40 00 - Quality Requirements, for additional requirements.

3.9 CLEANING

1. Waste Disposal:  Comply with the requirements of Section 01 74 19 - Construction Waste Management and
Disposal.
1.1 Comply with applicable regulations.
1.2 Do not burn scrap on project site.
1.3 Do not burn scraps that have been pressure treated.
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1.4 Do not send materials treated with pentachlorophenol, CCA, or ACA to co-generation facilities or
“waste-to-energy” facilities.

2. Do not leave any wood, shavings, sawdust, etc. on the ground or buried in fill.  

3. Prevent sawdust and wood shavings from entering the storm drainage system.

END OF SECTION
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SECTION 07 24 00 - EXTERIOR INSULATION AND FINISH SYSTEMS

PART 1  GENERAL

1.1 RELATED REQUIREMENTS

1. Section 06 10 00 - Rough Carpentry: Sheathing on wood framing.

2. Section 07 62 00 - Sheet Metal Flashing and Trim: Perimeter flashings.

3. Section 07 92 00 - Joint Sealants:  Sealing joints between EIFS and adjacent construction and penetrations
through EIFS.

1.2 REFERENCE STANDARDS

1. CAN/ULC S101 - Standard Methods of Fire Endurance Tests of Building Construction and Materials; 2014.

2. CAN/ULC S102 - Method of Testing for Surface Burning Characteristics of Building Materials and Assemblies;
2018.

3. CAN/ULC S114 - Test for Determination of Non Combustibility in Building Materials; 2018.

4. CAN/ULC S134 - Standard Method of Fire Test of Exterior Wall Assemblies; 2013 (Reaffirmed 2018).

5. CAN/ULC S716.1 - Standard for Exterior Insulation and Finish Systems (EIFS) - Materials and Systems; 2012
(R2018).

1.3 SUBMITTALS

1. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

2. Product Data:  Provide data on system materials, product characteristics, performance criteria, and system
limitations.

3. Selection Samples: The contractor shall submit to the owner/architect two (2) samples of each finish i.e.
color and/or texture to be used with the Outsulation PD System on the project.  The same tools and
techniques proposed for the actual installation shall be used.  Samples shall be of sufficient size to
accurately represent each colour and texture being utilized on the project

4. Test Reports: When requested, the contractor shall submit to the owner/architect copies of selected test
reports verifying the performance of the Outsulation PD System

5. Mock-up Panel:
5.1 Construct a mock-up panel of the exterior wall showing masonry colours and textures, wall cavity and

insulation, use of reinforcement, ties, through wall flashing, weep holes, jointing, coursing, mortar
and workmanship.

5.2  In particular see the west elevation which includes masonry cavity wall construction, EIFS steel stud
and insulation and glazing.  Include all these elements

1.4 QUALITY ASSURANCE

1. Maintain copy of specified installation standard and manufacturer's installation instructions at project site
during installation.

2. System Manufacturer: Shall be Dryvit Systems Canada.  All materials shall be manufactured and sold by
Dryvit or its authorized distributors.
2.1 Materials shall be manufactured at a facility covered by a current ISO 9001:2000

certification.  Certification of the facility shall be done by a registrar accredited by the American
National Standards Institute, Registrar Accreditation Board (ANSI-RAB).
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2.2 Contractor: Shall be knowledgeable in the proper installation of the Dryvit Outsulation PD System and
shall be experienced and competent in the installation of Exterior Insulation and Finish
Systems.  Additionally, the contractor shall possess a current Outsulation PD System Trained
Contractor Registration Certificate* issued by Dryvit Systems Canada.

2.3 Insulation Board Manufacturer: Shall be a recognized supplier to Dryvit Systems Canada, shall be
capable of producing the Expanded Polystyrene (EPS) in accordance with the current Dryvit
Specification for Insulation Board, DSC131, and shall subscribe to the Dryvit Third Party Certification
and Quality Assurance Program.

3. Mock-Up:
3.1 The contractor, before the project commences, to provide the Owner/Consultant with a mock-up for

approval.
3.2 The mock-up shall be of suitable size as required to accurately represent the products being installed,

including back-up and adjacent construction as well as each colour and texture to be utilized on the
project.

3.3  The approved mock-up shall be available and maintained at the job site.

1.5 MOCK-UP

1. The contractor, before the project commences, to provide the Owner/Consultant with a mock-up for
approval.

2. The mock-up shall be of suitable size as required to accurately represent the products being installed,
including back-up and adjacent construction as well as each colour and texture to be utilized on the project.

3.  The approved mock-up shall be available and maintained at the job site.

1.6 DELIVERY, STORAGE, AND HANDLING

1. Delivery:  Deliver materials to project site in manufacturer's original, unopened containers with labels intact.
 Inspect materials and notify manufacturer of any discrepancies.

2. Storage:  Store materials as directed by manufacturer's written instructions.
2.1 Protect adhesives and finish materials from freezing, temperatures below 4 degrees C  and

temperatures in excess of 38 degrees C .
2.2 Protect insulation materials from exposure to sunlight.

1.7 SITE CONDITIONS

1. Do not prepare materials or apply EIFS under conditions other than those described in the manufacturer's
written instructions.

2. Do not prepare materials or apply EIFS during inclement weather unless areas of installation are protected.
Protect installed EIFS areas from inclement weather until dry.

3. Do not install coatings or sealants when ambient temperature is below 5 degrees C.

4. Do not leave installed insulation board exposed to sunlight for extended periods of time.

1.8 WARRANTY

1. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

2. Dryvit Systems Canada, shall provide a moisture drainage and limited materials warranty against defective
material upon written request
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1.9 MAINTENANCE

1. Maintenance and repair shall follow the procedures noted in the Dryvit Outsulation PD System Application
Instructions, DSC218.

2. All Dryvit products are designed to minimize maintenance.  However, as with all building products,
depending on location, some cleaning may be required.  See Dryvit publication DSC152 on Cleaning and
Recoating.

3.  Sealants and Flashings should be inspected on a regular basis and repairs made as necessary.

PART 2  PRODUCTS

2.1 MANUFACTURERS

1. All components of the Outsulation PD System to be supplied or obtained from Dryvit or its authorized
distributors.  Substitutions or additions of materials other than specified will void the warranty.

2. Acceptable Alternatives: Drained EIFS installations Durex Quantum Select by Durabond Products Ltd. and
STOtherm CI product by STO Canada.

2.2 MATERIALS

1. Portland Cement: Type 10, meeting ASTM C 150, white or gray in color, fresh and free of lumps.

2. Water: Clean and free of foreign matter.

2.3 COMPONENTS

1. Air/Water-Resistive Barrier Components: Used as a secondary barrier over sheathing type substrates and
may be utilized as part of an air barrier system.
1.1 Noncementitious air and vapour barrier:

1.1.1 Backstop NT VB: a factory mixed, fully formulated water-based material for use over gypsum
or cement based sheathings where an air, moisture & vapour barrier material is desired.

1.1.2 Backstop NT: a factory mixed, fully formulated water-based material for use over gypsum or
cement based sheathings where an air & moisture barrier material is desired.

1.2 AquaFlash Mesh: A non-woven blend fabric available in rolls 102 mm (4 in) wide by 55 m (180 ft) long.
For Backstop NT, 102mm AquaFlash Mesh may be used on flat joints. 

2. Flashing Materials: Used to protect substrate edges at terminations.
2.1 Sheet Type: Flashing Tape and Surface Conditioner

2.1.1 EIFS Tape: A polyester fleece faced tape with a rubberized asphalt adhesive available in rolls
102 mm (4 in), 152 mm (6 in) and 229 mm (9 in) wide by 23 m (75 ft) long.

3. Adhesives: Use to adhere the EPS to the air/water-resistive barrier, to be compatible with the water-
resistive barrier and the EPS.
3.1 Cementitious: A liquid polyer-based material, which is field mixed with Portland cement. To be Primus

or Genesis.
3.2 Factory Blended: A dry blend cementitious, copolymer-based product, field mixed with water. To be

Primus DM, Genesis DM, Genesis DMS, Rapidry DM™ 35-50 or Rapidry DM 50-75.

4. Insulation Board: Expanded Polystyrene meeting Dryvit Specification for Insulation Board, DSC131
4.1 Thickness of insulation board: As shown on drawings.
4.2 Dryvit “Geometriclly Defined Drainage Cavity” (GDDC) Insulation Board” has a 15mm-chamfer cut

around the entire perimeter of the board along with three 25mm wide by ≈9-10mm deep grooves
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that are spaced at 305mm centre-to-centre, and between which are four inverted triangular grooves
measuring 38mm at their base and narrowing to 2mm at the peak.  The base of the triangle aligns
with the perimeter chamfer at a depth of 15mm.

4.3 The insulation board shall be manufactured by a recognized supplier to Dryvit Systems Canada.

5. Insulation Board Closure Blocks: Expanded Polystyrene meeting Dryvit Specification for Insulation Board,
DSC131.  The closure blocks to measure a minimum of 152mm (6”) in height.

6. Dryvit Vent Assembly:
6.1 A 51mm x 152mm x 305mm (2” x 6” x 12”) piece of aged expanded polystyrene, which is configured

to contain a formed aggregate matrix material and receive the Dryvit AquaDuct. It is required at the
base of walls, and the base of horizontal terminations and is capable of draining water.

7. Dryvit AquaDuct Starters:
7.1 Located on top of the Dryvit Starter Strip within the “V” shaped moulded chamfer and fabricated in-

situ using Dryvit AquaFlash® and AquaFlah Mesh.

8. Base Coat: compatible with the EPS insulation board and reinforcing mesh(es).
8.1 Factory Blended: A dry blend cementitious, copolymer-based product, field mixed with water. Primus

DM, Genesis DM, Genesis DMS, Rapidry DM 35-50 or Rapidry DM 50-75.

9. Reinforcing Mesh: A balanced, open weave, glass fiber fabric treated for compatibility with other system
materials. 
9.1 Shall be Standard, Standard Plus, Intermediate, Panzer 15, Panzer 20, Detail and Corner Mesh
9.2 At minimum Standard mesh shall be used over the entire wall area in accordance with Outsulation PD

Application instructions.  Minimum mesh/mesh overlap shall be 75mm (3.0 in). 

10. Finish: Shall be the type, color and texture as selected by the consultant/owner and shall be one or more of
the following:
10.1 Standard DPR (Dirt Pickup Resistance): Water-based, acrylic coating with integral color and texture

and formulated with DPR chemistry:

PART 3  EXECUTION

3.1 EXAMINATION

1. Verify that substrate is sound and free of oil, dirt, other surface contaminants, efflorescence, loose
materials, or protrusions that could interfere with EIFS installation and is of a type and construction that is
acceptable to EIFS manufacturer. Do not begin work until substrate and adjacent materials are complete
and thoroughly dry.

2. Verify that substrate surface is flat, with no deviation greater than 6 mm when tested with a 3 m
straightedge.

3. The Contractor shall insure that all needed flashings and other waterproofing details have been completed,
if such completion is required prior to the Outsulation PD application.  Additionally the Contractor shall
ensure that:
3.1 Metal roof flashing has been installed in accordance with Asphalt Roofing Manufacturers Association

(ARMA) Standards.
3.2 Openings are flashed in accordance with the Outsulation PD System Installation Details, or as

otherwise necessary to prevent water penetration.
3.3 Balconies and Decks have been properly flashed.
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3.4 Windows, Doors, etc. are installed and flashed per manufacturer's requirements and the Outsulation
PD System Installation Details, DSC110.

4.  The contractor to notify the General Contractor, and/or Consultant, and/or Owner of all discrepancies.

3.2 PREPARATION

1. Protect the Outsulation PD materials by permanent or temporary means from inclement weather and other
sources of damage prior to, during, and following application until completely dry.

2. Protect adjoining work and property during Outsulation PD installation.

3.  Prepare the substrate as to be free of foreign materials, such as oil, dust, dirt, form-release agents,
efflorescence, paint, wax, water repellants, moisture, frost, and any other condition that may inhibit
adhesion

3.3 INSTALLATION - GENERAL

1. Install the system in accordance with the Dryvit Outsulation PD System Application Instructions, DSC602.

2. The overall minimum base coat thickness shall be sufficient to fully embed the mesh.  The recommended
method is to apply the base coat in two (2) passes.

3. Sealant shall not be applied directly to textured finishes but rather treated base coat surfaces.  Dryvit
Outsulation PD System surfaces in contact with sealant shall be coated with Demandit or Color Prime.

4. When installing the Outsulation System, the notched trowel method of adhesive application shall be used,
i.e. applied to the back side of insulation boards in a vertically oriented manner and placed immediately into
contact with the water resistive barrier.

5. High impact meshes shall be installed as specified at ground level, high traffic areas and other areas exposed
to or susceptible to impact damage.

6.  Prior to application of the final coat finish on the expanded polystyrene surface rasp the entire surface with
a “Rokomat” power rasper outfitted with a vaccum pack.  This is mandatory.

3.4 FIELD AND QUALITY CONTROL

1. The contractor shall be responsible for the proper application of the Outsulation PD materials.

2. Inspection and testing of Outsulation PD materials will be carried out by a Testing Laboratory designated by
Consultant, in accordance with CAN3-A23.1-M90.

3. Payment for inspection and testing will be made from a cash allowance.  See Section 01020 Cash
Allowances.

4. Payment for re-testing and re-inspection of Work replacing that found defective, or at variance with the
design specifications, will be the responsibility of the Contractor.

5. The inspection and testing company will notify the Consultant immediately, of any materials, tests or
methods that vary from the design specification.

6.  The sealant contractor shall certify in writing that the sealant application is in accordance with the sealant
manufacturer's and Dryvit's recommendations.

3.5 CLEANING

1. Clean EIFS surfaces and work areas of foreign materials resulting from EIFS operations.
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3.6 PROTECTION

1. Protect completed work from damage and soiling by subsequent work.

END OF SECTION
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SECTION 07 42 00 - INTERLOCKING PVC PANELS

PART 1 GENERAL

1.1 RELATED WORK

1.2 SUBMITTALS

1. See Section 01 30 00 - Administrative Requirements for submittal procedures

2. Shop Drawings:

3. Samples:

1.3 DELIVERY, STORAGE AND HANDLING

1. Deliver materials in manufacturer's original containers, dry and undamaged, with seals and labels intact.

1.4 WARRANTY

1.

PART 2 PRODUCTS

2.1 MANUFACTURERS

1. This specification is based on Depro 1638 Interlocking PVC Panels

2.2 MATERIALS

1. Delpro 1638 smooth, 16” wide x ⅜” thick panels - see drawings for lengths

Contact 1-877-553-3632, Calgary or sales@delcom.ca

2. Fasteners: #10 – 16 x 1” master drilled pan socket

3. Adhesives and Sealants:
3.1 Lepage PL200 construction adhesive
3.2 SIKA “Sikasil” SG10 silicone sealant
3.3 DAP windows, doors, and siding silicone sealant

PART 3 EXECUTION

3.1 INSTALLATION

1. Commence installation with the erection of ceiling supports and panel erection

2. Coordinate with Section 09 21 16

3. To manufacturer’s latest printed instructions.

3.2 CLEANING

1.

3.3 PROTECTION

1.

END OF SECTION
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SECTION 07 62 00 - SHEET METAL FLASHING AND TRIM

PART 1  GENERAL

1.1 RELATED REQUIREMENTS

1. Section 06 10 00 - Rough Carpentry:  Wood nailers for sheet metal work.

2. Section 07 92 00 - Joint Sealants:  Sealing non-lap joints between sheet metal fabrications and adjacent
construction.

1.2 REFERENCE STANDARDS

1. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures for Superior
Performing Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating Appendix); 2020.

2. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-
Coated (Galvannealed) by the Hot-Dip Process; 2020.

3. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2018.

4. ASTM D4586/D4586M - Standard Specification for Asphalt Roof Cement, Asbestos-Free; 2007 (Reapproved
2018).

1.3 SUBMITTALS

1. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

2. Shop Drawings:  Indicate material profile, jointing pattern, jointing details, fastening methods, flashings,
terminations, and installation details.

3. Samples:  Submit two samples, 150 by 150 mm in size illustrating material and finish.

1.4 DELIVERY, STORAGE, AND HANDLING

1. Stack material to prevent twisting, bending, and abrasion, and to provide ventilation.  Slope metal sheets to
ensure drainage.

2. Prevent contact with materials that could cause discolouration or staining.

PART 2  PRODUCTS

2.1 SHEET MATERIALS

1. Galvanized Steel:   ASTM A653/A653M, with G90/Z275 zinc coating; minimum 0.61 mm thick base metal.

2. Pre-Finished Galvanized Steel:  ASTM A653/A653M, with G90/Z275 zinc coating; minimum 0.61 mm thick
base metal, shop pre-coated with PVDF coating.
2.1 PVDF (Polyvinylidene Fluoride) Coating:  Superior Performance Organic Finish, AAMA 2605; multiple

coat, thermally cured fluoropolymer finish system.
2.2 Colour:  As selected by Consultant from manufacturer's standard colours.

2.2 FABRICATION

1. Form sections true to shape, accurate in size, square, and free from distortion or defects.

2. Form pieces in longest possible lengths.

3. Hem exposed edges on underside 13 mm; miter and seam corners.

4. Form material with flat lock seams, except where otherwise indicated; at moving joints, use sealed lapped,
bayonet-type or interlocking hooked seams.



Alterations to EL Crossley Secondary School
District School Board of Niagara
Tender 24147

07 62 00
Sheet Metal Flashing and Trim

Page 2  of 2 

MZE Architects Inc.
File No.21-44

March 2024

5. Fabricate corners from one piece with minimum 450 mm long legs; seam for rigidity, seal with sealant.

6. Fabricate flashings to allow toe to extend 50 mm over roofing gravel.  Return and brake edges.

2.3 ACCESSORIES

1. Fasteners:  Galvanized steel, with soft neoprene washers.

2. Primer:  Zinc chromate type.

3. Concealed Sealants:  Non-curing butyl sealant.

4. Exposed Sealants:  ASTM C920; elastomeric sealant, with minimum movement capability as colour to match
adjacent material recommended by manufacturer for substrates to be sealed; colour to match adjacent
material.

5. Plastic Cement:  ASTM D4586/D4586M, Type I.

PART 3  EXECUTION

3.1 EXAMINATION

1. Verify roof openings, curbs, pipes, sleeves, ducts, and vents through roof are solidly set, reglets in place, and
nailing strips located.

2. Verify roofing termination and base flashings are in place, sealed, and secure.

3.2 PREPARATION

1. Install starter and edge strips, and cleats before starting installation.

2. Back paint concealed metal surfaces with protective backing paint to a minimum dry film thickness of 0.4
mm.

3.3 INSTALLATION

1. Secure flashings in place using concealed fasteners, and use exposed fasteners only where permitted..

2. Apply plastic cement compound between metal flashings and felt flashings.

3. Fit flashings tight in place; make corners square, surfaces true and straight in planes, and lines accurate to
profiles.

3.4 SITE QUALITY CONTROL

1. See Section 01 40 00 - Quality Requirements, for site inspection requirements.

2. Inspection will involve surveillance of work during installation to ascertain compliance with specified
requirements.

END OF SECTION
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SECTION 07 84 00 - FIRESTOPPING

PART 1  GENERAL

1.1 RELATED REQUIREMENTS

1. Section 03 30 00 - Cast-in-Place Concrete:  Coordination for placement of cast-in-place firestop devices.

2. Section 04 20 00 - Unit Masonry:  Coordination with installation of components that penetrate masonry
assemblies, firestop components at top and perimeter of assemblies between fire compartments, and other
gaps or joints within fire-resistance-rated assemblies.

3. Section 08 44 13 - Glazed Aluminum Curtain Walls:  Coordination of perimeter firestopping between
horizontal assemblies and curtain wall assemblies.

4. Section 09 21 16 - Gypsum Board Assemblies:  Coordination of components that penetrate gypsum board
assemblies, firestop components at top, bottom and perimeter of assemblies between fire compartments,
and other gaps or joints within fire-resistance-rated assemblies.

1.2 REFERENCE STANDARDS

1. ASTM E2174 - Standard Practice for On-Site Inspection of Installed Firestops; 2020a.

2. ASTM E2393 - Standard Practice for On-Site Inspection of Installed Fire Resistive Joint Systems and
Perimeter Fire Barriers; 2020a.

1.3 SUBMITTALS

1. Samples:
1.1 Submit duplicate 300 x 300 mm samples showing actual firestop material proposed for project.

2. Shop Drawings:
2.1 Submit shop drawings to show proposed material, reinforcement, anchorage, fastenings and method

of installation.  Construction details should accurately reflect actual job conditions.
2.2  Submit manufacturer’s product data for materials and prefabricated devices, providing descriptions

are sufficient for identification at job site.  Include manufacturer’s printed instructions for installation.

1.4 DELIVERY, STORAGE, AND HANDLING

1. Deliver firestopping products to Project site in original, unopened containers or packages with intact and
legible manufacturers' labels identifying product and manufacturer.

2. Store and handle firestopping materials in accordance with manufacturer's instructions.

1.5 SITE CONDITIONS

1. Comply with firestopping manufacturer's recommendations for temperature and conditions during and
after installation; maintain minimum temperature before, during, and for three days after installation of
materials.

2. Provide ventilation in areas where solvent-cured materials are being installed.

PART 2 PRODUCTS

2.1 MANUFACTURERS

1. Firestopping Manufacturers:
1.1 3M Fire Protection Products; _________:  www.3mcanada.ca/#sle.
1.2 HILTI, Inc.; _________:  www.hilti.ca/#sle.
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2.2 MATERIALS

1. Firestopping and Smoke Seal Systems: in accordance with CAN/ULC S115-11, CAN/ULC- S101-07, ASTM
E119, and ASTM E-814.
1.1 Asbestos free materials and systems capable of maintaining an effective barrier against flame, smoke

and gases in compliance with requirements of CAN/ULC S115-11and not to exceed  opening sizes for
which they are intended.

1.2 Tests shall be performed by an accredited testing agency acceptable to local Jurisdictional Authority.

2. Service Penetration Assemblies: Certified by ULC in accordance with CAN/ULC S115-11 and listed in ULC
Guide No. 40 U19.

3. Service Penetration Firestop Components: Certified by ULC in accordance with CAN/ULC S115-11 and listed
in ULC Guide No. 40 U19.13 and ULC Guide No. 40 U19.15 under the Label Service of ULC.

4. Fire Resistance Rating of Installed Firestopping Assembly: not to be less than the fire resistance rating of
surrounding floor and wall assembly as indicated.

5. For Firestopping and Smoke Seals at Openings Intended for Ease of Re-entry: such as cables, use
elastomeric seal; do not use cementitious or rigid seal at such locations.

6. For Firestopping and Smoke Seals at Openings Around Penetrations: for pipes, ductwork and other
mechanical items requiring sound and vibration control use elastomeric seal; do not use a cementitious or
rigid seal at such locations.

7. Primers: to Manufacturer’s recommendation for specific material, substrate, and end use.

8. Water (If Applicable): Potable, clean and free from injurious amounts of deleterious substances.

9. Damming and Backup Materials, Supports and Anchoring Devices: to Manufacturer’s recommendations,
and in accordance with tested assembly being installed as acceptable to authorities having jurisdiction.

10. Sealants for Vertical Joints: Non-sagging

11. Rock Wool: Roxul “Safe”

PART 3  EXECUTION

3.1 EXAMINATION

1. Verify openings are ready to receive the work of this section.

3.2 PREPARATION

1. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other materials that could adversely
affect bond of firestopping material.

2. Remove incompatible materials that could adversely affect bond.

3.3 INSTALLATION - GENERAL

1. Install materials in manner described in fire test report and in accordance with manufacturer's instructions,
completely closing openings.

2. Install firestopping and smoke seal material and components in accordance with ULC certification and
manufacturer’s instructions.

3. Seal holes or voids made by through penetrations, poke-through termination devices and unpenetrated
openings or joints to ensure continuity and integrity of fire separation are maintained.
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4. Provide temporary forming as required and remove forming only after materials have gained sufficient
strength and after initial curing.

5. Tool or trowel exposed surfaces to a neat finish.

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

3.4 SITE QUALITY CONTROL

1. Inspection:  Independent inspection agency employed and paid by Owner, will examine penetration
firestopping in accordance with ASTM E2174 and ASTM E2393.

2. Repair or replace penetration firestopping and joints at locations where inspection results indicate
firestopping or joints do not meet specified requirements.

3.5 CLEANING

1. Clean adjacent surfaces of firestopping materials.

3.6 PROTECTION

1. Protect adjacent surfaces from damage by material installation.

2. Protect firestopping during and after curing period from damage during construction.

END OF SECTION
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SECTION 07 92 00 - JOINT SEALANTS

PART 1  GENERAL

1.1 RELATED REQUIREMENTS

1. Section 09 21 16 - Gypsum Board Assemblies:  Sealing acoustical and sound-rated walls and ceilings.

1.2 REFERENCE STANDARDS

1. ASTM C794 - Standard Test Method for Adhesion-In-Peel of Elastomeric Joint Sealants; 2018 (Reapproved
2022).

2. ASTM C1087 - Standard Test Method for Determining Compatibility of Liquid-Applied Sealants with
Accessories Used in Structural Glazing Systems; 2016.

1.3 SUBMITTALS

1. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

2. Samples for Verification:  Where custom sealant colour is specified, obtain directions from Consultant and
submit at least two physical samples for verification of colour of each required sealant.

3. Preconstruction Laboratory Test Reports:  Submit at least four weeks prior to start of installation.

4. Site Quality Control Plan:  Submit at least two weeks prior to start of installation.

5. Site Quality Control Log:  Submit filled out log for each length or instance of sealant installed, within 10 days
after completion of inspections/tests; include bagged test samples and photographic records, if any.

1.4 QUALITY ASSURANCE

1. Maintain one copy of each referenced document covering installation requirements on site.

2. Testing Agency Qualifications:  Independent firm specializing in performing testing and inspections of the
type specified in this section.

3. Preconstruction Laboratory Testing:  Arrange for sealant manufacturer(s) to test each combination of
sealant, substrate, backing, and accessories.
3.1 Adhesion Testing:  In accordance with ASTM C794.
3.2 Compatibility Testing:  In accordance with ASTM C1087.
3.3 Allow sufficient time for testing to avoid delaying the work.
3.4 Deliver to manufacturer sufficient samples for testing.
3.5 Report manufacturer's recommended corrective measures, if any, including primers or techniques not

indicated in product data submittals.
3.6 Testing is not required if sealant manufacturer provides data showing previous testing, not older than

24 months, that shows satisfactory adhesion, lack of staining, and compatibility.

4. Site Quality Control Plan:
4.1 Site testing agency's qualifications.
4.2 Site Quality Control Log Form:  Show same data fields as on Preinstallation Site Adhesion Test Log,

with known information filled out and lines for multiple tests per sealant/substrate combinations;
include visual inspection and specified site testing; allow for possibility that more tests than minimum
specified may be necessary.
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1.5 ENVIRONMENTAL AND SAFETY REQUIREMENTS

1. Comply with requirements of Workplace Hazardous Materials Information System (WHMIS) regarding use,
handling, storage, and disposal of hazardous materials; and regarding labelling and provision of material
safety data sheets acceptable to Labour Canada.

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

1.6 WARRANTY

1. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

2. Correct defective work within a five year period after Date of Substantial Performance.

3. Warranty: Include coverage for installed sealants and accessories that fail to achieve watertight seal , exhibit
loss of adhesion or cohesion, or do not cure.

4. Contractor hereby guarantees that caulking Work will not leak, crack, crumble, melt, shrink, run, lose
adhesion to or stain adjacent surfaces in accordance with GC 12.3 but for a period of three (3) years from
date of Substantial Performance. Provide sealant validation by the Sealant Weatherproofing Restoration
Institute (SWRI).

PART 2  PRODUCTS

2.1 JOINT SEALANT APPLICATIONS

1. Scope:
1.1 Exterior Joints:  Seal open joints, whether or not the joint is indicated on Drawings, unless specifically

indicated not to be sealed. Exterior joints to be sealed include, but are not limited to, the following
items.
1.1.1 Wall expansion and control joints.
1.1.2 Joints between door, window, and other frames and adjacent construction.
1.1.3 Joints between different exposed materials.
1.1.4 Openings below ledge angles in masonry.
1.1.5 Other joints indicated below.

1.2 Interior Joints:  Do not seal interior joints unless specifically indicated to be sealed. Interior joints to
be sealed include, but are not limited to, the following items.
1.2.1 Joints between door, window, and other frames and adjacent construction.
1.2.2 Other joints indicated below.

1.3 Do not seal the following types of joints.
1.3.1 Intentional weepholes in masonry.
1.3.2 Joints indicated to be treated with manufactured expansion joint cover or some other type of

sealing device.
1.3.3 Joints where sealant is specified to be provided by manufacturer of product to be sealed.
1.3.4 Joints where installation of sealant is specified in another section.
1.3.5 Joints between suspended panel ceilings/grid and walls.

2. Type ___ - Exterior Joints:  Use nonsag non-staining silicone sealant, unless otherwise indicated.
2.1 Type ___ - Control and Expansion Joints in Concrete Paving:  Self-levelling polyurethane "traffic-

grade" sealant.
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3. Type ___ - Interior Joints:  Use nonsag polyurethane sealant, unless otherwise indicated.

2.2 MATERIALS

1. Primers:  Type recommended by sealant manufacturer.

2. Joint backing material:
2.1 Vertical surfaces (excluding EIFS) – equal to Soft Rod an extruded polyolefin foam by Tremco Ltd.
2.2  Horizontal surfaces and EIFS surfaces – equal to Standard Backer Rod closed cell polyethylene foam

by Tremco Ltd.

3. Bond breaker: pressure sensitive plastic tape, which will not bond to the sealant 3M #226 or #481 or Valley
Industries #40 place at the back of the joint.

4. Void Filler:  Loose glass fibre.

5. Sealants: (types and applications)
5.1 Multi-component, polyepoxide urethane:  Equal to CGSB specification CAN/CGSB-19.24-M90, Type 2,

Class B.   DYmeric by Tremco Ltd. 
Use: at all interior locations, except where another type is specified.

5.2 One part moisture curing polyurethane: to CAN/CGSB-19.13-M, Classification MC-2-25-B-N Dymonic
or Dymonic FC by Tremco Ltd. Use: interior locations

5.3 Medium modulus, moisture curing, one part silicone sealant:  to ASTM C920, CAN/CGSB-19.13-M,
Classification MCG-2-25-A-L equal to Dow Corning 795, Dow Corning CWS, or Spectrem 2 by Tremco
Ltd. 
Use in glass-to-glass, glass to metal, and metal-to-metal curtain wall joints.

5.4 Mildew resistant, one component silicone sealant: to ASTM C920 CAN/CGSB 19.13M equal to Dow
Corning Tub, Tile, and Ceramic or Tremsil 200 White and Clear by Tremco Ltd. 
Use on fixtures, bathtubs and vanity tops.

5.5 One component, non-skinning, non-hardening acoustical sealant:  to CAN/CGSB-19.21-M equal to
Acoustical Sealant by Tremco Ltd. 
Use at all vapour barrier joints and openings in drywall systems as shown on the drawings or
specified.

5.6 One component, paintable acrylic latex sealant:  to CGSB-19-GP-17M equal to Tremflex 834 by
Tremco Ltd. 
Use in interior non-moving joints that may be painted.

5.7 Equilvalent products by GE Sonneborn and SIKA are acceptable. Indicate the manufacturer and
proposed product.

6. Colour selection from Manufacturer’s standard range.

7.  Cleaning material for surfaces to receive sealant as recommended by the manufacturer of sealant.

PART 3  EXECUTION

3.1 EXAMINATION

1. For unusual or complicated caulking conditions meet at the site with sealant manufacturer's representative
to discuss procedures before commencing the Work.

2.  Before commencing Work, verify at the site that joint configuration and surfaces have been provided as
specified under Work of other sections to meet intent of sealant specification
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3. Verify that  joints are ready to receive work.

4. Verify that backing materials are compatible with sealants.

3.2 PROTECTION

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

3.3 PREPARATION OF JOINT SURFACES

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

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

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

4. Ensure joint surfaces are dry and frost free.

5.  Prepare surfaces in accordance with manufacturer's directions

3.4 PRIMING

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

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

3.5 BACKUP MATERIAL

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

2. Install joint filler to achieve correct joint depth and shape, with approx. 30% compression.

3.6 MIXING

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

3.7 APPLICATION

1. Sealant:
1.1 Apply sealant in accordance with manufacturer's written instructions.
1.2 Mask edges of joint where irregular surface or sensitive joint border exists to provide neat joint.
1.3 Apply sealant in continuous beads.
1.4 Apply sealant using gun with proper size nozzle.
1.5 Use sufficient pressure to fill voids and joints solid.
1.6 Form surface of sealant with bull bead, smooth, free from ridges, wrinkles, sags, air pockets,

embedded impurities.
1.7 Tool exposed surfaces before skinning begins to give slightly concave shape.
1.8 Remove excess compound promptly as Work progresses and upon completion.

2. Caulk But do not Restrict it to The Following:
2.1 Exterior and interior hollow metal steel door frames: interior screens (both sides of frames).
2.2 Exposed control joints in masonry walls; masonry wall corners; masonry-to-column junctures; joints in

front of steel lintels bearing on exterior masonry jambs.
2.3 Raked joints in junction of walls running at different angles, and at junction of walls to columns.
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2.4 Joints between washroom vanities, and other counters, urinals, and adjacent surfaces.
2.5 Wall to floor junctions and joints in floor, where typically indicated on drawings.
2.6 Joints between masonry and concrete surfaces.
2.7 Joints between new work and existing.
2.8 Joints between gypsum board and masonry, or other materials.
2.9 Penetrations through roofs, floors and walls other than firestopping.
2.10  At locations shown on drawings

3. Curing:
3.1 Cure sealants in accordance with sealant manufacturer's instructions.
3.2 Do not cover up sealants until proper curing has taken place.

4. Cleanup:
4.1 Clean adjacent surfaces immediately and leave Work neat and clean.
4.2 Remove excess and droppings, using recommended cleaners as Work progresses.
4.3  Remove masking tape after initial set of sealant.

END OF SECTION
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SECTION 08 11 13 - HOLLOW METAL DOORS AND FRAMES

PART 1  GENERAL

1.1 RELATED REQUIREMENTS

1. Section 08 71 00 - Door Hardware.

2. Section 08 80 00 - Glazing:  Glass for doors and borrowed lites.

3. Section 09 91 13 - Exterior Painting:  Site painting.

4. Section 09 91 23 - Interior Painting:  Site painting.

1.2 REFERENCE STANDARDS

1. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-
Coated (Galvannealed) by the Hot-Dip Process; 2020.

2. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, Structural, High-
Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, Solution Hardened, and Bake
Hardenable; 2021a.

3. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, Structural,
High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and Ultra-High Strength;
2018a.

4. CSDMA Storage and Installation Guide - Guide Specification for Installation and Storage of Hollow Metal
Doors and Frames; 2012.

5. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2016.

1.3 SUBMITTALS

1. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

2. Shop Drawings:  Details of each opening, showing elevations, glazing, frame profiles, and any indicated
finish requirements.

3. Samples:  Submit two samples of metal, 50 mm by 50 mm in size showing factory finishes, colours, and
surface texture.

1.4 DELIVERY, STORAGE, AND HANDLING

1. Protect with resilient packaging; avoid humidity build-up under coverings; prevent corrosion and adverse
effects on factory applied painted finish.

PART 2  PRODUCTS

2.1 MANUFACTURERS

1. Hollow Metal Doors and Frames:

2.2 DESIGN CRITERIA

1. Requirements for Hollow Metal Doors and Frames:
1.1 Steel used for fabrication of doors and frames shall comply with one or more of the following

requirements; Galvannealed steel complying with ASTM A653/A653M, cold-rolled steel complying
with ASTM A1008/A1008M, or hot-rolled pickled and oiled (HRPO) steel complying with ASTM
A1011/A1011M, Commercial Steel (CS) Type B for each.
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2. Combined Requirements:  If a particular door and frame unit is indicated to comply with more than one
type of requirement, comply with the specified requirements for each type; for instance, an exterior door
that is also indicated as being sound-rated must comply with the requirements specified for exterior doors
and for sound-rated doors; where two requirements conflict, comply with the most stringent.

2.3 HOLLOW METAL DOORS

1. Steel:  Commercial grade tension-levelled to ASTM A924-97 (M97), galvanized to ASTM A653-97 (M97),
coating designation A 40 (ZF 120) paintable galvaneal.

2. Door Cores:
2.1 Standard Interior:  Honeycomb 1" (25mm) Kraft paper - weight 36.3 kg. (80lbs) per ream,

minimum  density: 16.5 kg/m; (1.03 pcf) minimum sanded to required thickness.
2.2 Insulated Exterior:  Rigid foam polyisocyanyurate to ASTM C1289 closed cell board total R= 11.
2.3 Temperature Rise Rated (T.R.R): core composition to limit temperature rise on exposed side to 250°C

@ 30 minutes.

3. Adhesives:
3.1 Honeycomb cores and steel components: Heat resistant, single component polyurethane reactive

(water) hot melt ULC approved.
3.2 Lock Seam Doors: Resin reinforced polychloroprene fire resistant high viscosity UL approved.
3.3 Insulated core: Epoxy based ULC contact cement.

4. Primers:  Rust inhibitive touch-up only.

5. Miscellaneous:
5.1 Door Silencers: Single stud neoprene/rubber type.
5.2 Exterior Topcaps: Rigid polyvinlychloride extension.
5.3 Frame Thermal Breaks: As topcaps.
5.4 Fire Labels: Metal rivetted

2.4 HOLLOW METAL FRAMES

1. Comply with standards and/or custom guidelines as indicated for corresponding door in accordance with
applicable door frame requirements.

2. General:
2.1 Exterior Frames: 16 gauge welded construction. 

Interior Frames:  16 gauge welded construction.
2.2 Blank, reinforce, drill and tap for mortised, templated hardware.
2.3 Protect mortised cutouts with steel guard boxes.  Delete at drywall applications.
2.4 Reinforce frames where required, for surface mounted hardware.  Drilling and tapping is by others, on

site, at time of installation.
2.5 Provide for appropriate anchorage to floor and wall construction.  Locate each wall anchor

immediately above or below each hinge reinforcement on the hinge jamb and directly opposite on
the strike jamb.  For rebate opening heights up to and including 1520mm (60") provide two (2)
anchors, and an additional anchor for each additional 760mm (30") of height except as indicated
below.  Provide frames in previously placed concrete, masonry or structural steel with anchors
located not more than 150mm (6") from the top and bottom of each jamb, and intermediate anchors
at 660mm (26") on centre maximum.  Fasteners for such anchors:  Provided by others.
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2.6 Prepare each door opening for single stud rubber door silencers, three (3) for single door openings,
two (2) for double door openings.

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

3. Welded Type:
3.1 Accurately mitred or mechanically jointed, securely welded on the inside of the profile.
3.2 Cope butt joints of mullions, transom bars, centre rails and sill accurately and weld securely.
3.3 Welding:  To CSA W59-M89.
3.4 Grind welded joints to a smooth, uniform finish.
3.5 Attach floor anchors securely to the inside of each jamb profile.
3.6 Weld in two (2) temporary jamb spreaders per frame to maintain proper alignment during shipment.
3.7 Glazing stops:  Formed channel, minimum 16mm (5/8") height, accurately fitted, butted at corners

and fastened to frame sections with counter-sunk oval head sheet metal screws.
3.8 When required due to site access, as specified on Architect drawings or due to shipping limitations,

frame product for large openings shall be fabricated in sections, with splice joints for field assembly by
others.

4. Provide mortar guard boxes for hardware cut-outs in frames to be installed in masonry or to be grouted.

5. Frames in Masonry Walls:  Size to suit masonry coursing with head member to fill opening without cutting
masonry units.

2.5 FABRICATION

1. General:
1.1 Swing type, flush, with provision for glass and/or louvre openings as indicated on schedules.
1.2 Blank, reinforce, drill and tap for mortised, templated hardware.
1.3 Holes 12.7mm (.5") diameter and larger factory prepared in shop. 
1.4 Reinforce where required, for surface mounted hardware.  Drilling and tapping is by others, on site, at

time of installation.
1.5 Fit top and bottom of doors with inverted, recessed, spot welded channels. 
1.6 Provide factory-applied touch up primer at areas where zinc coating has been removed during

fabrication.
1.7 Include fire labeled doors where scheduled.
1.8 Transoms or Other Panels: Construct in same manner as doors.

2. Exterior:
2.1 Form each face from 16 GA steel.
2.2 Reinforce with vertical stiffners, fully welded to each face sheet at 150 mm (6") oc.
2.3 Fill all voids between stiffners with polyurethane core.
2.4 Weld longitudinal interlocked edges continuously to a flat plane, to a uniform, smooth finish where

noted - see door frame schedule.
2.5 Fit with flush p.v.c. top caps.

3. Interior:
3.1 Form each face from 16 GA steel.
3.2 Laminate each face to Honeycomb core under pressure.
3.3 Mechanically interlock longitudinal edges.



Alterations to EL Crossley Secondary School
District School Board of Niagara
Tender 24147

08 11 13
Hollow Metal Doors and Frames

Page 4  of 5 

MZE Architects Inc.
File No.21-44

March 2024

3.4 Fill all voids with honeycomb for temperature rise rated core.

2.6 FINISHES

1. Fill and sand smooth tool marks, abrasions, and surface blemishes to present smooth uniform surfaces.

2. Primer:  Shop apply zinc rich primer to repair damaged zinc coatings arising from fabrication; cure primer
fully before shipping to site; include compatible primer for site finishing and correction of surface abrasions
to zinc coatings and factory applied primer.

3. Factory Finish:  Manufacturer's standard coating.
3.1 Colour:  As selected by Consultant from manufacturer's standard range.

2.7 ACCESSORIES

1. Glazing:  As specified in Section 08 80 00, factory installed.

2. Grout for Frames:  Portland cement grout with maximum 100 mm slump for hand troweling; thinner
pumpable grout is prohibited.

3. Silencers:  Resilient rubber, fitted into drilled hole; provide three on strike side of single door, three on
center mullion of pairs, and two on head of pairs without center mullions.

4. Temporary Frame Spreaders:  Provide for factory- or shop-assembled frames.

PART 3  EXECUTION

3.1 EXAMINATION

1. Verify existing conditions before starting work.

2. Verify that opening sizes and tolerances are acceptable.

3. Verify that finished walls are in plane to ensure proper door alignment.

3.2 PREPARATION

1. Coat inside of frames to be installed in masonry or to be grouted, with bituminous coating, prior to
installation.

3.3 INSTALLATION

1. Install doors and frames in accordance with reviewed Shop Drawings, CSDMA Storage and Installation
Guide, manufacturer's instructions, related requirements of specified door and frame standards, and
custom guidelines indicated.

2. Install prefinished frames after painting and wall finishes are complete.

3. Install fire rated units in accordance with NFPA 80.

4. Coordinate frame anchor placement with wall construction.

5. Grout frames in masonry construction, using hand trowel methods; brace frames so that pressure of grout
before setting will not deform frames.

6. Install door hardware as specified in Section 08 71 00.

7. Comply with glazing installation requirements of Section 08 80 00.

8. Coordinate installation of electrical connections to electrical hardware items.

9. Touch up damaged factory finishes.
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3.4 ADJUSTING

1. Adjust for smooth and balanced door movement.

2. Adjust sound control doors so that seals are fully engaged when door is closed.

3. Test sound control doors for force to close, latch, and unlatch; adjust as necessary in compliance with
requirements.

END OF SECTION
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SECTION 08 11 16 - ALUMINUM DOORS AND FRAMES

PART 1  GENERAL

1.1 RELATED REQUIREMENTS

1. Section 07 92 00 - Joint Sealants:  Sealing joints between door frames and adjacent construction.

2. Section 08 71 00 - Door Hardware:  Hardware for aluminum doors.

3. Section 08 80 00 - Glazing:  Glazing materials for aluminum doors and frames.

1.2 REFERENCE STANDARDS

1. AAMA 609 & 610 - Cleaning and Maintenance Guide for Architecturally Finished Aluminum (Combined
Document); 2015.

2. ASTM E283 - Standard Test Method for Determining the Rate of Air Leakage Through Exterior Windows,
Curtain Walls, and Doors Under Specified Pressure Differences Across the Specimen; 2004 (Reapproved
2012).

3. ASTM E783 - Standard Test Method for Field Measurement of Air Leakage Through Installed Exterior
Windows and Doors; 2002 (Reapproved 2018).

4. CAN/ULC S102 - Method of Testing for Surface Burning Characteristics of Building Materials and Assemblies;
2018.

5. CAN/ULC S104 - Standard Method for Fire Tests of Door Assemblies; 2010.

1.3 SUBMITTALS

1. See Section 01 30 00 - Administrative Requirements for submittal procedures.

2. Shop Drawings:  Include elevations of each opening type, details at each wall type, and schedule of
openings .
2.1 Quality Assurance/Control:

2.1.1 Test Reports: submit certified test reports showing compliance with specified performance
criteria.

2.2 Clearly indicate materials and large-scale details of head, jamb and sill, profiles of components,
elevation of unit, anchorage details, location of isolation coating, description of related components
and hardware, exposed finishes and fasteners.

2.3  All fabricator designed assemblies, components, and connections drawings to be stamped and signed
by a Professional Engineer (Civil), licensed in the Province of Ontario

3. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in Owner's name
and registered with manufacturer.

1.4 DELIVERY, STORAGE, AND HANDLING

1. Deliver aluminum components in manufacturer's standard protective packaging, palleted, crated, or banded
together.

2. Store components in clean, dry, indoor area, under cover in manufacturer's packaging until installation.

3. Delivery and Acceptance Requirements:  Deliver doors and frames to project site; provide protection during
transit and site storage to prevent distortion or indentation, and any additional protection required to
prevent damage to finish of doors and frames and as follows:
3.1 Inspect doors and frames on delivery for damage, and notify shipper and supplier if damage is found.
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3.2 Minor damages may be repaired provided refinished items match new work and are acceptable to the
Consultant.

3.3 Remove and replace damaged items that cannot be repaired as directed by the Consultant, at no
additional cost to the Owner.

4. Protect materials and finish from damage during handling and installation.

1.5 SITE CONDITIONS

1. Do not begin installation of interior aluminum components until space has been enclosed and ambient
thermal conditions are being maintained at levels consistent with final project requirements.

1.6 WARRANTY

1. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.

2. Correct defective Work within a five year period after Date of Substantial Performance.

3. Provide five  year manufacturer warranty for defects in workmanship and materials .

PART 2  PRODUCTS

2.1 MATERIALS

1. This Specification is based on Alumicor entrance systems.
1.1 Approved manufacturers:  Alumicor, Kawneer, Oldcastle and Commdor.

2. Aluminium Extrusions: Aluminium Association Alloy AA 6063-T5.

3. Sheet and Plate Aluminum:  Aluminum Association Alloy AA 1100, anodizing quality.

4. Steel Reinforcement:  To CAN3 G40.21-M, Grade 300W.

5. Fasteners:  300 Series stainless steel or 400 Series stainless steel cadmium plated.

6. Weatherstripping:  Elastomeric weathering of tubular shape and Work pile at meeting rails.

2.2 DOORS AND FRAMES

1. Aluminum Doors:
1.1 Acceptable Material: “360 Insulclad” swing door, or  OBE "7700 series" 400-B or 400-B interior
1.2 Centre rail nominal – Change door type to a eg. 100-B, and see door chart in catalogue.
1.3 Dual moment welded corner construction.
1.4 Glazing Stops:  Square interlocking snap-in type for dry glazing.  Exterior stops:  tamperproof type

1.4.1 Interior stops.
1.4.2 Prepare for 1” glazing.

1.5 Hinges:  Butt stainless steel 5 knuckle 2 ball bearing – 1½ pair per door.
1.6 Closer: LCN 4040 Super Smoothie (Norton 1601) c/w integral hold-open arm (delete when auto

operator is required).
1.7 Deadlock Cylinder at exterior doors (provided from hardware allowance).
1.8 Push: 246.
1.9 Pull: 1180 c/w mounting bolts.
1.10 Bolt: Top and bottom on one leaf of pair doors.
1.11 Door Holder:  Glynn Johnson 90 series overhead door stops.
1.12 Exit Devices:  Von Duprin 98/99 Rim type.
1.13 Threshold: Aluminum.



Alterations to EL Crossley Secondary School
District School Board of Niagara
Tender 24147

08 11 16
Aluminum Doors and Frames

Page 3  of 4 

MZE Architects Inc.
File No.21-44

March 2024

1.14 Glazing Tape at Doors: equal to Tremco 100% premoulded polyisobutylene cross-link butyl.
1.15 Caulking: to CGSB-19-13M. One part silicone equal to Dow Corning 795 Sealant

2. Aluminum Frames:
2.1 Acceptable Material:

2.1.1 Alumicor 1800 series store front system 1¾” x 4½” (44.5 x 114.3) nominal dimension, non-
thermal, weatherseal, centered weather seal glazed, shear block AND/OR

2.1.2 Alumicor 3400 series store front system 2” x 4½” (50.8 x 114.3) nominal dimension, thermal,
weatherseal, centered weather seal glazed, shear block.

3. Aluminum Finishes:
3.1 Finish exposed surfaces of aluminum components in accordance with Aluminum

Association.  Designation System for Aluminum Finishes.
3.2 Clear Anodic Finish:  Designation AA-M12C22A41. Architectural Class 1, (.7m OBE) or AA-12CA31

Architectural Class II (.4m)

4. Steel Finishes:  Finish steel clips and reinforcing steel with [steel primer to CGSB 1-GP-40M] [zinc coating to
CSA G164].

5. Fabrication:
5.1 Doors and framing to be by same manufacturer.
5.2 Fabricate doors and frames to profiles and maximum face sizes as shown.  Provide minimum 22mm

bite for insulating glazed units.
5.3 Provide structural steel reinforcement as required.
5.4 Fit joints tightly and secure mechanically.
5.5 Conceal fastenings.
5.6 Mortise, reinforce, drill and tap doors, frames and reinforcements to receive hardware using

templates provided from Door Hardware.
5.7  Isolate aluminum from direct contact with dissimilar metals, concrete and masonry.

PART 3  EXECUTION

3.1 EXAMINATION

1. Verify that wall surfaces and openings are ready to receive frames and are within tolerances specified in
manufacturer's instructions.

2. Verify that frames installed by other trades for installation of doors of this section are in strict accordance
with recommendations and approved Shop Drawings and within tolerances specified in manufacturer's
instructions.

3. If substrate preparation is the responsibility of another installer, notify Consultant of unsatisfactory
preparation before proceeding.

3.2 PREPARATION

1. Perform cutting, fitting, forming, drilling, and grinding of frames as required for project conditions.

2. Replace components with damage to exposed finishes.

3. Separate dissimilar metals to prevent electrolytic action between metals.

3.3 INSTALLATION

1. Install doors and frames in accordance with manufacturer's instructions and approved Shop Drawings.
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2. Set frames plumb, square, level, and aligned to receive doors. Anchor frames to adjacent construction in
strict accordance with manufacturer's recommendations and within specified tolerances.

3. Where aluminum surfaces contact metals other than stainless steel, zinc, or small areas of white bronze,
protect from direct contact by painting dissimilar metal with heavy coating of bituminous paint.

4. Hang doors and adjust hardware to achieve specified clearances and proper door operation.

5. Install door hardware as specified in Section 08 71 00.

6. Comply with glazing installation requirements of Section 08 80 00.

3.4 CAULKING

1. Seal joints to provide weathertight seal at outside [and air, vapour seal at inside].

2.  Apply sealant in accordance with Section 07 92 00 - Sealant.  Conceal sealant within the aluminum Work
except where exposed use is permitted by consultant.

3.5 CLEANING

1. Upon completion of installation, thoroughly clean door and frame surfaces in accordance with AAMA 609 &
610.

2. Do not use abrasive, caustic, or acid cleaning agents.

3.6 PROTECTION

1. Protect products of this section from damage caused by subsequent construction until Date of Substantial
Performance.

2. Replace damaged or defective components that cannot be repaired to a condition indistinguishable from
undamaged components.

END OF SECTION
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SECTION 08 42 29 - AUTOMATIC ENTRANCES

PART 1  GENERAL

1.1 RELATED REQUIREMENTS

1.2 REFERENCE STANDARDS

1. CAN/CGSB 69.26 - Power-Operated Pedestrian Doors; 1996.

1.3 SUBMITTALS

1. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

2. Shop Drawings:
2.1 Indicate layout and dimensions; head, jamb, and sill conditions; elevations; components, anchorage,

recesses, materials, and finishes, electrical characteristics and connection requirements.
2.2 Identify installation tolerances required, assembly conditions, routing of service lines and conduit, and

locations of operating components and boxes.

3. Product Data:  Provide data on system components, sizes, features, and finishes.

4. Project Record Documents:  Record actual locations of concealed equipment, services, and conduit.

5. Maintenance Data:  Include manufacturer's parts list and maintenance instructions for each type of
hardware and operating component.

6. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in Owner's name
and registered with manufacturer.

1.4 QUALITY ASSURANCE

1. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this section, with
not less than three years of documented experience, and a member of AAADM.

2. Installer Qualifications:  Company specializing in performing work of the type specified and with at least
three years documented experience.

1.5 WARRANTY

1. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

2. Correct defective Work within a five year period after Date of Substantial Performance.

3. Provide two year manufacturer warranty.

PART 2  PRODUCTS

2.1 MANUFACTURERS

1. Swinging Automatic Entrance Door Assemblies:
1.1 Horton Automatics :  www.hortondoors.com/#sle.

1.1.1 Electrical Swing Door Operator(s):
 Where indicated on plans and door schedule: equal to units manufactured by Horton
Automatics or equal by Stanley or BESAM, Mactech Systems Inc., Burlington, 6100 series, and
LCN Benchmark auto door operators series 9130

1.2 Substitutions:  See Section 01 60 00 - Product Requirements.
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2.2 ELECTRIC SWING OPERATED DOORS

1. Power Operated Doors:  Provide products that comply with CAN/CGSB 69.26 and requirements of Authority
Having Jurisdiction (AHJ); provide equipment selected for actual door weight and for light pedestrian traffic,
unless otherwise indicated.

2. Easy Access® Header: a side access extruded aluminum case running full width of door, available in two
sizes: 4” x 6 (102mm x 152mm) or 6” x 6” (152mm x 152mm).

3. Electric Operating Mechanism Series 7100LE: mounted and concealed in an extruded aluminum case for
smooth and quiet operation.
3.1 Opening Action: by a 1/15 HP D.C. permanent magnet motor working through reduction gears to the

output shaft.
3.2 Closing Action: by field replaceable spring.  When the door is in the closing mode or fully closed,

motor voltage shall not be required  and will be off.  The door can be manually operated with power
on or off without damage to the operator.  Supply an On/Off/Hold Open switch.

3.3 Master Control: includes the follwing
3.3.1 Adjustable time delay of 2 to 30 seconds (ANSI A156.19 requirement is 5 second minimum

time delay).
3.3.2 Infinite adjustment to openings and open check speeds including adjusting the opening force

without affecting the opening speed.
3.3.3 Immediate reversal of door motion without undue strain on the drive train, accomplished by

supplying stepped voltage to the motor.  The door to reverse when closing if an object stops
the door.

3.3.4 Motor Protection Circuit: supply a locked door motor protection circuit that will shut off
current to the motor when the door is inadvertently locked or otherwise prevented from
opening.

4. Operation: Automatic and/or Manual
4.1 Automatic: Pushbutton switch actuates door open; door closes after time delay expires.   Opening and

closing force, measured 1” (25.4mm) out from the lock stile of the door, not to exceed 15 pounds (67
N) of force to stop the door when operating in either direction.  Operator to include the following
variable adjustments so as to comply with ANSI Standard A156.19: Opening speed – 4 to 6 seconds;
Closing speed - 4 to 6 seconds.

4.2 Manual: Push-N-Go™: manually pushing door activates automatic opening cycle; door closes after
time delay expires (approximately 30% less than after pushbutton actuation).

5. Door Units: type 7100LE Surface Applied Operator with Connecting Arms – mount the operator header to
the surface of the door frame or wall.
5.1 Connecting Hardware: double arm arrangement that ca either push the door or pull the door open to

suit the job condition.  When the operator mounting is on the pull side and adjacent wall is within 4”
(102mm) of the door frame, specify a parallel arm.

6. Activating Device: located on each side of the opening as per ANSI Safety Standard A117 and the Ontario
Building Code.
6.1 Push Plate: 6” diameter (152mm) round, stainless steel switch.
6.2 Security: at Doors indicated with security device include a relay to coordinate with a building security

system.
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7. Electrical: 120 VAC, 60 cycle, 1 phase, 15 amp.

8. Materials, Finishes and Fabrication:
8.1 Extruded Aluminum: structural header sections – minimum ⅛” (3mm) thickness and to meet ASTM

B221, 6063-T5 alloy and temper, clear anodized
8.2 Finishes: to match frame finish.

9. Operator Construction: electromechanical.

10. At Barrier Free Single Occupancy and Universal Washrooms Include:
10.1 CX-WC-13 push button/locking/occupied indicator package
10.2 CX-WEC-10 emergency call/alert accessory package
10.3 All by Camden Door Controls.

PART 3  EXECUTION

3.1 EXAMINATION

1. Verify that surfaces are ready to receive work and dimensions are as indicated on Shop Drawings.

2. Verify that electric power is available and is of the correct characteristics.

3.2 INSTALLATION

1. Install equipment in accordance with manufacturer's instructions.

2. General:  by factory-trained mechanics certified by AAADM, and experienced to perform work of this
section.  Install door operators plumb, level and true to line.  Provide support and anchor in place.

3. Dissimilar Materials: comply with AAMA 101, Appendix Dissimilar Materials by separating aluminum
materials and other corrodible surfaces from sources of corrosion or electrolytic action contact points.

4. Weather Tight Construction: Install header with joint filler or gaskets.  Coordinate installation with wall
flashings and other construction components.

5. Electrical: Electrical contractor to install all wiring to operator on a separate circuit breaker routed into
header.

3.3 ADJUSTING

1. Adjust door equipment for correct function and smooth operation.

3.4 CLEANING

1. Remove temporary protection, clean exposed surfaces.

3.5 CLOSEOUT ACTIVITIES

1. Demonstrate operation, operating components, adjustment features, and lubrication requirements.

3.6 MAINTENANCE

1. Provide service and maintenance of operating equipment for one year from Date of Substantial
Performance, at no extra charge to Owner.

END OF SECTION
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SECTION 08 44 13 - GLAZED ALUMINUM CURTAIN WALLS

PART 1  GENERAL

1.1 RELATED REQUIREMENTS

1. Section 07 92 00 - Joint Sealants:  Sealing joints between frames and adjacent construction.

2. Section 08 80 00 - Glazing.

1.2 REFERENCE STANDARDS

1. AAMA CW-10 - Care and Handling of Architectural Aluminum From Shop to Site; 2015.

2. OBC - Ontario Building Code (Regulation 332/12); 2012.

1.3 SUBMITTALS

1. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

2. Shop Drawings:  Indicate system dimensions, framed opening requirements and tolerances, affected related
Work, expansion and contraction joint location and details, and site welding required.

3. Samples:  Submit two  samples 150 by 150 mm  in size illustrating finished aluminum surface, glazing,  infill
panels,  and glazing materials.

4. Test Reports:  Submit results of full-size mock-up testing.  Reports of tests previously performed on the
same design are acceptable.

5. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's name and
registered with manufacturer.

1.4 DELIVERY, STORAGE, AND HANDLING

1. Handle products of this section in accordance with AAMA CW-10.

2. Protect finished aluminum surfaces with wrapping.  Do not use adhesive papers or sprayed coatings that
bond to aluminum when exposed to sunlight or weather.

1.5 SITE CONDITIONS

1. Do not install sealants when ambient temperature is less than 5 degrees C.  Maintain this minimum
temperature during and 48 hours after installation.

1.6 WARRANTY

1. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

2. Correct defective Work within a 2 year period after Date of Substantial Performance.

3. Provide a warranty issued in the name of the Owner, covering materials and labour, against leakage, defects
and malfunction under normal usage for a period of two (2) years from the date of Substantial Performance

PART 2  PRODUCTS

2.1 MATERIALS  

1. Extruded Aluminum:  Aluminum Association alloy 6063-T6 and tempered.  Sections of minimum size and
shape as shown on drawings.
1.1 This specification is based on Kawner outside glazed 1600 UT System 1 Curtain Wall series.
1.2 Acceptable Alternates: Alumicor 2600 Series, United States Aluminum, Old Castle/Fulton Windows

OBE series 6500
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2. Fastening Devices:  400 series stainless steel cadmium plated or 304 stainless steel.  Bolts shall be grade 5
steel cadium plated, sized as required.

3. Weather Gaskets:  Dense E.P.D.M., durometer 50 (shore A) per ASTMC 50G.

4. Glazing Seats:  Silicone gaskets compatible with structural silicone adhering I.G. unit to frame.

5. Setting Blocks:  Silicone, between 70 and 90 durometer.

6. Vision and Spandrel Glass:  Section 08 80 00.

7. Sealants:
7.1 Weather seal of one part silicone to CGSB-19-13 M87, Dow Corning 795 or equal. 
7.2 Adhesive sealant of two-part neutral cure silicone, to ASTM CG20-7G type M, Dow Corning 983 or

equal, by approved manufacturer only.

8. Isolation Coating:  Bituminous paint, to CGSB 1-GP-108M at dissimilar materials.

9. Miscellaneous Aluminum Sections:  Extrude form of 1\16" (1.6mm) sheet laminated to plywood sills, stools.

10. Venting Sash: Equal to Kawner Thermally Broken 526 Series, Alumicor 1375 series / OBE 2000-Ar Series.

11. Screens:
11.1 To CAN/CGSB-71.1 3 fasteners, tamper proof.
11.2 Fit vents with fibreglass screens in aluminium frames that match finish of windows.

12. Finish:
12.1 Exterior: finish aluminum components and flashings in accordance with American Aluminum

Manufacturers Associations latest standards.
12.2 Exterior Exposed Components:  Sherwin Williams Extrusion coating system, SL6A 1053, Fluropon

Premiere, Varsity Blue, Clearcoat 390X316 ( Anodized Alum to interior )
12.3 Interior: Clear Anodic Finish: Designation AA-M12C22A41. Architectural Class 1, (.7m) or AA-12CA31

Architectural Class II (.4m)
12.4 Finish Steel Clips and Reinforcing Steel with Steel Primer: 380 g/m zinc coating to CSA G164-1965

(R1972).
12.5 Interior and Exterior Colours will be Different: Selected from standard range.

13. Pressure Plates:
13.1 In lieu of the standard metal pressure install Pultruded Fiber-Reinforced Polymer (FRP) Pressure Plate

as designed for 2½” wide curtain wall mullion by Inline Fibreglass.
13.2 FRP Profile to be 59.5mm wide, 8.5mm overall thickness at extreme ends, and 5.0mm thickness over

central 32mm of profile identical to metal plate

2.2 FABRICATION OF WINDOWS

1. Window Units: Heavy duty: to CGSB 63-GP 12M, Type 1, Class A, Style 1,Category 2 Level A, complete with
heavy duty neoprene extrusion weatherstripping frame with PVC thermal break insulated exterior cap
mouldings, size 6”deep x 2¼” wide (152.4 x 63.5mm).
1.1 Venting Sash:  equal to Alumicor 1350, Kawneer series “526 Isoport”, Old Castle 2000-AR in all

respects to “516 (518) Isoport” support frame. Including the following:
1.1.1 Thermal Break:  extruded PVC.
1.1.2 Weathering and Glazing Gasket:  extruded black closed cell or dense elastomer.
1.1.3 Glazing Tapes:  glazing tapes macro polyisobutylene with continuous built-in  
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1.1.4 Glass:  1" (25mm) insulating units - see Section 08800.
1.2 Side Hung - Open out Casements (Shoo):

1.2.1 Two 5-knuckle butt hinges.
1.2.2 Two satin finish whit bronze cam handles.
1.2.3 One roto operator

2. Fabricate window units square and true with maximum tolerance of plus or minus 1.5mm for units with
diagonal measurement of 1.8m or less, and plus or minus 3mm for units with diagonal measurement over
1.8m.

3. Carry vertical elements full height.

4. Make allowance for deflection of structure.  Ensure that structural loads are not transmitted to aluminium
windows.

5. Make provision for expansion and contraction joints:
5.1 Horizontally for elements over 6000mm.
5.2 Vertically for elements over 3650 mm joints: as on approved shop drawings.

6. Manufacturer's name plates on windows are not acceptable.  Place manufacturer's name plates in semi-
concealed locations

2.3 FABRICATION EXECUTION

1. Window Frames:  Factory assembled, unitized components, machined and mechanically fastened.

2. Extrusions: Neat and well defined.

3. Jointing Assembly:  accurate and joints adjusted so as to be perfectly air, vapour tight.

4. Gasket Seal Between Unitized Frames: to provide air/vapour seal of completed assembly.   Submit details
for review.

5. Make provision for brackets and reinforcements to meet design requirements.

6. Shop prime paint steel components.

2.4 ISOLATION COATING

1. Isolate aluminum from following components, by means of isolation coating:
1.1 Dissimilar metals except stainless steel, zinc, or white bronze of small area.
1.2 Concrete, mortar and masonry.
1.3 Wood.

2.5 GLAZING

1. Tremco “Vision Strip” exterior glazing system.

2. Interior: Elastomeric glazing gasket

PART 3  EXECUTION

3.1 EXAMINATION

1. Verify dimensions, tolerances, and method of attachment with other related work.

2. Verify that curtain wall openings and adjoining air and vapour seal materials are ready to receive work of
this section.

3. Verify that anchorage devices have been properly installed and located.
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3.2 INSTALLATION

1. General:  Install windows and sills plumb level and in accordance with approved shop drawing.  Take site
dimensions as required.

2. Frames:
2.1 Secure units with non-corrosive and inorganic anchorage materials.
2.2 Install all reinforcing and supporting members required and not shown as supplied under other

sections.
2.3 Fill voids between frames and rough openings and at mullions with loose fibreglass insulation.
2.4 Apply cover trim at exterior jointing between unitized windows and perimeter assembly trim profiles

as detailed.  Submit details of assembly fixing for review.

3. Caulking:
3.1 Seal joints between frames members and other non-operating building components with sealant to

provide weather-tight seal at outside and air vapour seal at inside.
3.2 Apply sealant in accordance with Section 07900.  Conceal sealant within aluminum except where

exposed use is permitted by the Consultant.

3.3 ADJUSTING

1. Adjust operating sash for smooth operation.

3.4 CLEANING

1. Remove protective material from pre-finished aluminum surfaces.

2. Wash down surfaces with a solution of mild detergent in warm water, applied with soft, clean wiping cloths,
take care to remove dirt from corners, and wipe surfaces clean.

3.5 PROTECTION

1. Protect installed products from damage until Date of Substantial Performance.

END OF SECTION
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SECTION 08 51 13 - ALUMINUM WINDOWS

PART 1  GENERAL

1.1 RELATED REQUIREMENTS

1. Section 05 50 00 - Metal Fabrications:  Steel lintels.

2. Section 06 10 00 - Rough Carpentry:  Rough opening framing.

3. Section 07 92 00 - Joint Sealants:  Sealing joints between window frames and adjacent construction.

4. Section 08 80 00 - Glazing.

1.2 REFERENCE STANDARDS

1.3 SUBMITTALS

1. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

PART 2  PRODUCTS

2.1 WINDOWS

1. Aluminum Windows:  Extruded aluminum frame and sash, factory fabricated, factory finished, with
operating hardware, related flashings, and anchorage and attachment devices.
1.1 Frame Depth:  89 mm.
1.2 Fabrication:  Joints and corners flush, hairline, and weatherproof, accurately fitted and secured;

prepared to receive anchors; fasteners and attachments concealed from view; reinforced as required
for operating hardware and imposed loads.

1.3 Perimeter Clearance:  Minimize space between framing members and adjacent construction while
allowing expected movement.

1.4 Movement:  Accommodate movement between window and perimeter framing and deflection of
lintel, without damage to components or deterioration of seals.

1.5 System Internal Drainage:  Drain to the exterior by means of a weep drainage network any water
entering joints, condensation occurring in glazing channel, and migrating moisture occurring within
system.

PART 3  EXECUTION

3.1 EXAMINATION

1. Verify that wall openings and adjoining air and vapour seal materials are ready to receive aluminum
windows.

3.2 INSTALLATION

1. Install windows in accordance with manufacturer's instructions.

2. Attach window frame and shims to perimeter opening to accommodate construction tolerances and other
irregularities.

3. Align window plumb and level, free of warp or twist.  Maintain dimensional tolerances and alignment with
adjacent work.

4. Install sill and sill end angles.

5. Provide thermal isolation where components penetrate or disrupt building insulation.  Pack fibrous
insulation in shim spaces at perimeter of assembly to maintain continuity of thermal barrier.
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6. Install glass and infill panels in accordance with requirements specified in Section 08 80 00.

3.3 ADJUSTING

1. Adjust hardware for smooth operation and secure weathertight closure.

3.4 CLEANING

1. Remove protective material from factory finished aluminum surfaces.

2. Wash surfaces by method recommended and acceptable to window manufacturer; rinse and wipe surfaces
clean.

END OF SECTION



Alterations to EL Crossley Secondary School
District School Board of Niagara
Tender 24147

08 71 00
Installation of Doors, Finish Hardware and Electronic

Devices
Page 1  of 2 

MZE Architects Inc.
File No.21-44

March 2024

SECTION 08 71 00 - INSTALLATION OF DOORS, FINISH HARDWARE AND ELECTRONIC DEVICES

PART 1 - GENERAL

COMPLY WITH REQUIREMENTS OF DIVISION 1 AND SUPPLEMENTARY CONDITIONS.

1.1 RELATED WORK

1. Section 08 11 13 - Hollow Metal Doors and Frames

2. Section 08450

3. Section 260000

1.2 PRODUCT DELIVERY, STORAGE AND HANDLING

1. Accept delivery of doors and finish hardware.

2. Inspect doors for damage, upon delivery to the site. Hollow metal doors, which cannot be readily corrected
by sanding, should be promptly returned to the manufacturer for replacement.

3. Store doors in a dry and clean location. Store in a temperature and humidity controlled area. Stack 150mm
off the floor.

4. Be responsible for any damage to doors and hardware from time of delivery until accepted by Owner after
installation.

1.3 JOBSITE CONTROL AND DISTRIBUTION OF HARDWARE

1. Provide locked room for storage of hardware at the job and a person responsible for the control and
distribution of hardware.

2. It is the intent of this section to establish a single, competent source to be responsible for the installation of
finish hardware, which is listed in Section 08710. Faulty installation of electronic hardware shall therefore
be traced back to this section, not to division 26

PART 2 – PRODUCTS

2.1 Not Used

PART 3 – EXECUTION

3.1 EXAMINATION

1. Examine substrate surfaces to receive the Work of this Section and ensure that Work done as part of the
Work of other Sections is complete and that there are no conditions which will adversely affect the
performance of the Work. Notify the Contractor of any unsatisfactory conditions. Do not proceed with this
Work until unsatisfactory conditions have been corrected. Commencement of Work implies acceptance of
surfaces and conditions.

3.2 INSTALLATION

1. Finish Hardware:
1.1 Handling, Storage, and Installation: to ANSI/DH1 A115.1G.94 – for finishing hardware, doors and

frames.
1.2 Other trades installing hardware must follow all manufacturers instructions including door closer

adjustment, handing of locksets as required, and degree of door swing. Advise the Consultants if door
frames are not square and plumb and prevent proper door installation.
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1.3 Mount hardware to suit door elevations. Unless otherwise directed by the Consultant, install
hardware at the following mounting heights:
1.3.1 38” (965mm)
1.3.2 38” (965mm)
1.3.3 38” (965mm)
1.3.4 60” (1524mm)
1.3.5 48” (1220mm) per OBC intent

1.4 When requested, the hardware supplier will instruct the installer regarding the installation of
unfamiliar items.

1.5 Set, fit and adjust hardware according to manufacturer’s directions. For trouble-free operation. After
installation, adjust door closers for closing and latching speed and panic devices for proper latching.
Protect installation from damage and paint spotting.

1.6 Predrill kickplates and doors before attachment of plates. Apply with water resistant adhesive and
countersunk steel screws.

1.7 Locate hardware in accordance with requirements specified in Section 08 71 00.
1.8 Thresholds: site measure openings before cutting. Set thresholds on two continuous beads of caulking

conforming to Section 07 92 00.
1.9 Door Closers and Holders: Install door closers so that door opening is unaffected, and to allow

maximum swing.
1.10 Weatherstripping of Doors:

1.10.1 Install weatherstripping so that the entire perimeter of doors is tightly sealed. Secure in place
with nor-ferrous screws, in accurate alignment.

1.10.2 Maintain integrity of weatherseal at head of doors fitted with closers. Adapt weatherstripping
as required to achieve specified performance and provide any necessary accessories.

2. Hollow Metal Swing Doors:
2.1 Hang doors to swing easily and freely on their hinges, to remain stationary in any position, and to

close tightly and evenly on frames without binding.
2.2 Provide 2mm clearance at head and jambs, 3mm clearance between pairs of doors, or panels and no

more than 10 mm at floor. Provide clearance for specified finished flooring.

3.3 ADJUSTING, AND CLEANING OF FINISH HARDWARE

1. Check and adjust each operating hardware item to ensure proper operation and function of unit.

2. Lubricate moving parts as recommended by hardware manufacturer. Use graphite type lubricant if no other
is recommended.

3. Repair or replace defective materials and units which cannot be adjusted and lubricated to operate freely
and smoothly. Re-install items found improperly installed.

4. Prior to date of Substantial Performance, re-adjust and re-lubricate as necessary.

5. Instruct Owner’s designated personnel in the proper adjustment and maintenance of hardware and finishes
at time of final hardware adjustment.

END OF SECTION
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installation from damage and paint spotting.
1.6 Predrill kickplates and doors before attachment of plates. Apply with water resistant adhesive and

countersunk steel screws.
1.7 Locate hardware in accordance with requirements specified in Section 08 71 00.
1.8 Thresholds: site measure openings before cutting. Set thresholds on two continuous beads of caulking

conforming to Section 07 92 00.
1.9 Door Closers and Holders: Install door closers so that door opening is unaffected, and to allow maximum

swing.
1.10 Weatherstripping of Doors:

1.10.1 Install weatherstripping so that the entire perimeter of doors is tightly sealed. Secure in place with
nor-ferrous screws, in accurate alignment.

1.10.2 Maintain integrity of weatherseal at head of doors fitted with closers. Adapt weatherstripping as
required to achieve specified performance and provide any necessary accessories.

2. Hollow Metal Swing Doors:
2.1 Hang doors to swing easily and freely on their hinges, to remain stationary in any position, and to close tightly

and evenly on frames without binding.
2.2 Provide 2mm clearance at head and jambs, 3mm clearance between pairs of doors, or panels and no more

than 10 mm at floor. Provide clearance for specified finished flooring.

3.3 ADJUSTING, AND CLEANING OF FINISH HARDWARE

1. Check and adjust each operating hardware item to ensure proper operation and function of unit.

2. Lubricate moving parts as recommended by hardware manufacturer. Use graphite type lubricant if no other is
recommended.

3. Repair or replace defective materials and units which cannot be adjusted and lubricated to operate freely and
smoothly. Re-install items found improperly installed.

4. Prior to date of Substantial Performance, re-adjust and re-lubricate as necessary.

5. Instruct Owner’s designated personnel in the proper adjustment and maintenance of hardware and finishes at time of
final hardware adjustment.

END OF SECTION



PART 1: GENERAL 
 
 
1.1 Inspection 
 

.1 Inspect the installation of finish hardware on an agreed upon 
 frequency. 
.2 Provide a written report to the Contractor and Consultant of any 
 work being performed which will prejudice the installation or correct 
 operation of items of hardware. 
.3 Ensure that all hardware items have been installed complete with 
 the required trim and accessories and proper fasteners and 
 fastenings are adequately secured and approved. Ensure closer 
 arms, valves, holder devices, latch and lock sets are correctly 
 installed. 

 
1.2 Coordination 
 

.1 Coordinate the Work of this Section to ensure information and 
 material is promptly provided, to ensure orderly and expeditious 
 progress of Work, and to comply with the schedule for completion. 
.2 Within three (3) weeks of Contract Award submit confirmation of 
 orders to manufacturers/suppliers. Finish hardware supplier shall 
 be designated by the Owner. 
.3 Be responsible for the coordination of hardware with doors, frames, 
 and other surfaces in which direct contact is made. This function 
 shall include a review and acceptance of all hardware information 
 on steel door and frame shop drawings, aluminum and stainless 
 steel entrance shop drawings, overhead door shop drawings, and 
 any other shop drawings of products affected by hardware supplied 
 under this section. Return such shop drawings with review stamp 
 and signature to applicable manufacturers within five (5) days of 
 receipt. 

 
 
1.3 Schedules 
 

.1 Prepare and submit for review, a separate Finish Hardware 
 Schedule for use on the Work, which shall list type, selected 
 manufacturer’s name and product number, location, mounting 
 heights, degree of opening, and finish of hardware, complete with a 
 cross reference to Door and Frame schedule. 
.2 Submit a revised Finish Hardware Schedule in response to each 

and every approved Site Instruction or Change Directive and finally 
an as-built Finish Hardware Schedule with all changes 
incorporated. 



 
.3 Prepare and submit for review, a Keying Schedule recognizing 

Owner requirements which shall be determined after the award of 
Contract. 

 
1.4 Keying Instructions  
 
.1 DSBN will provide Exterior Cylinders by Medeco. 

 
.2  All Interior Final Cylinders will be Schlage Everest 29 Keyway ____ to be 
authorized by the DSBN and prepared in accordance with their keying 
requirements.  
.1 On large projects all interior cylinders for locks, deadlocks and exit devices 
shall be supplied with Construction cores keyed alike for use during construction. 
Supply ten (10) construction keys. 

 
 
1.5 Warranty 
 

.1 The Contractor hereby warrants that the Work of this Section shall 
 be free of defects in materials and quality of work in accordance 
 with the requirements of the General Conditions, but for a period of 
 two (2) years for all items except latch sets, lock sets, deadlocks, 
 door holders, and door closers which shall be under warranty for a 
 period of five (5) years and hinges which shall be under warranty 
 for the life of the building. 
.2 The Contractor further agrees to promptly remove, replace and 
 reinstall material, upon verification that defects in material, quality 
 of work, or operation are in evidence. 
.3 The Contractor further agrees to be responsible for all service and 
 labor associated to the warranty of the installation unless 
 supplementary work or adjustments have been incorporated to the 
 portal system or devices connected, by others, who have by 
 intervention caused the need for extended service, after 
 commissioning and acceptance have occurred. 

 
1.6 Mounting Heights 
 

.1 Allow for mounting of all hardware items at the following heights 
 unless otherwise indicated: 

  
 Mounting Locations 

Knobs and Levers Center line 40-5/16” Above Finish Floor 
(AFF) 

 Deadlock Cylinders   Center line of Cylinder 48” AFF 



Exit Devices Center line of device 40” AFF unless 
otherwise recommended by the mftr. 

 Wall Stops    To suit height of lock/pull handles 
 Floor Stops    At maximum degree of opening 
 Door Pulls/Push Plates  Center line 42” AFF 
 Hinges    Per CSDFMA Standard Hardware 
      Locations 
 Top Hinge    7-1/2” from underside of frame to top of 
      Hinge 
 .2 Final device locations shall be defined on shop drawings or specific 
  instruction as provided. 
 
PART 2: PRODUCTS 
 
2.0 Materials 
 

.1 Materials shall be supplied in accordance with the Finish Hardware 
 Schedule issued as part of this Tender. 

 
2.1 Finish Hardware Abbreviations 
 
 .1 Finishes denoted in the schedule shall be in accordance with the 
  current issue of Builders Hardware Manufacturers Association 
  (BHMA) industry standards, following being used on this project: 
  
  619  Satin Nickel Clear Coated (Brass/Bronze base) 
  626  Satin Chrome Plated, Clear Coated (Brass base) 
  630  Satin Stainless Steel, No Coating 
  646  Satin Nickel, Clear Coated (Steel Base) 
  652  Satin Chrome Plated, Clear Coated (Steel base) 

689 Silver Lacquer 
AL  Aluminum 
CLR  Aluminum Clear Anodized 
MIL  Aluminum Mill Finish 

 
 
2.3 Hardware Products 
 

.1 Hinges/Pivots: Hinges shall be 5-knuckle ball bearing butt hinges. 
All butt hinges must carry a lifetime warranty when specified under 
the manufacturer’s guidelines. Supply 127mm (5”) and 114 (4-1/2” 
height standard-weight and heavy-weight hinges in the finish 
specified.  
Specified: Ives 5BB1 and 5BB1HW butt hinges Stanley FBB and 
CBB SW and HW Hinges. No alternates  

 



 
.2 Exit Devices Aluminum Doors: Exit devices shall be Von Duprin 

3547A series narrow stile heavy-duty push pad style rim and 
concealed vertical rod type with 388 trim for aluminum doors.  
No alternates. 

 
 
.3 Exit Devices Hollow Metal Doors: Exit devices shall be Von Duprin 

and 98(-F) series heavy-duty push pad style rim, surface rod and 
concealed vertical cable type for hollow metal and wood doors with 
996 lever trim as specified. Lever trims shall match lock lever trims. 
Device size, type and function shall be as specified. All devices 
must have required exit or fire-rating Listing for use on exit or fire-
rated doors. Any high use double doors susceptible to damage will 
use rim devices and removable mullion.  No alternates.  

 
.4 Lock sets/Latch sets/Deadlocks: All locks and latch sets are to be 

heavy-duty grade 1 cylindrical locks Schlage ND Series or L Series 
Mortise with “lever trim and rose as specified in the finish hardware 
schedule. Supply all locks in the finishes specified in the hardware 
schedule. No alternates. 

 
.5 Door Closers: All door closers are to be medium- or heavy-

duty surface type and supplied from one manufacturer. Generally, 
all door closers on low to medium traffic doors are to be LCN 1461 
series with full cover (FC) 689 finish. All doors on High Traffic shall 
be LCN 4020 and 4040XP series 689 finish. Provide delay action 
options, arms and special templates to ensure proper applications 
as specified. No alternates. 

 
.7 Kick Plates: All kick plates and frame protection shall be 

manufactured from type 304 brushed stainless steel. The thickness 
of the material shall be generally 18ga unless otherwise noted.
 It is the responsibility of the hardware supplier to coordinate 
and confirm all dimensions, sizes, and compatibility of all of the 
protection plates. Ensure that proper cutouts are coordinated with 
other hardware items on the same door. All exposed edges shall be 
free from burrs and sharp edges and cutouts shall be smooth and 
straight. All protection plates and frame guards are to be supplied 
with double sided tape fastening. 

 
.8 Overhead Stops/Holders: Overhead stops and holders shall be 

Glynn Johnson heavy duty 90 series surface mounted and 100 
series concealed as specified. Ensure that the stop does not 
interfere with the other hardware installed on the door. Confirm the 
degree of opening to assist in the manufacture of the frame and 
door and installation. Ensure the door does not swing against an 



adjacent wall or against mill work inside the room and allow for 
approximately 5 degrees of spring beyond the stated degree of 
opening. Specify “Dead Stop” for overhead stops that must stop at 
a certain degree of opening. 

  All stops shall be supplied with finish as specified in the hardware 
  Schedule. Confirm all stop sizes with the door shop drawings 
  before ordering. 
  No Alternates. 
 
 .9 Seals, Thresholds: Provide saddle thresholds, weatherstrip, door  
  sweeps and automatic doors bottom sweeps as specified. Supply  
  thermally broken thresholds at all exterior doors. Ensure that all  
  seals are acceptable on fire-rated doors where required. Provide  
  brush type sweeps and seals where specified.  

KN Crower CT Series Threshold, W20 Series Seals, W24S 
Sweeps. No Alternates. 

 
 .10 Automatic Door Operators: Supply and install automatic door  
  operators on entrance and washroom doors as listed in the Finish  
  Hardware Schedule. Supply and Install Horton 4100LE heavy- 
  duty/Low energy, surface mounted at entrance doors and Horton  
  7900 low energy operators at universal and barrier free washroom  
  doors. Supply Camden Door Controls All Active actuators, relays,  
  universal washroom accessories and emergency call system  
  accessories as listed in the finish hardware schedule. Supply and  
  install as specified. No alternates. 
 
2.4 Field Quality Control 
 

.1 Inspect the installation of finish hardware on an agreed upon 
 frequency. 
.2 Advise in writing of any and all Work being performed which will 
 prejudice the installation or correct operation of items of hardware. 
.3 Upon completion of the installation of the hardware, the hardware 
 supplier shall arrange and conduct, in company of the Consultant 
 and Contractor, inspections to verify that hardware is installed, 
 adjusted and functioning properly, complete with the required trim 
 and accessories, and those fastenings are adequately secured and 
 accepted. Where necessary, recommend adjustments of such 
 items as closers arms, valves, door holders, and latch and locksets. 
 Report all comments in writing to the Consultant and the 
 Contractor. 
.4 Any substitutions of specified products which do not meet the 
 standards and quality as described in the specification shall be 
 removed from the site and replaced with acceptable and approved 
 products at no additional cost to the Owner. 



 
PART 3: Sample Hardware Sets  
 
Exterior Hollow Metal Pair 2/38 x 84”  
 

 8 HINGES CB199 NRP  4-1/2 x 4 32D 
 1 EXIT DEVICES CD98 NL 4' 626 
 1 EXIT DEVICES CD98 EO 4' 626 
 1 FINAL CYLINDERS MEDECO BY OWNER  
 2 DOGGING CYLINDER Keyed ____ TO DSBN Standard 
   1 ELECTRIC STRIKE   HES 9500 630  
 2 PULLS 3012-2 #1 MTG 
 1 CALL SYSTEM BY OTHERS 
 1 AUTO OPERATORS 4100 LE  
 1 CLOSERS 4040 CUSH 689 
 2 KICK PLATES X TAPE K10A 8" X 40-1/2" 32D 
 2 THRESHOLD CT11 4' 
 2 WEATHERSTRIPPING W20S 4 ' 
 2 DOOR SWEEP W24S 4' 

 
 
High Use Gymnasium Doors  

 6 HINGES CB168 NRP 4-1/2 x 4 26D 
 1 POST LATCH                 42CNI-TR-FR  
   2 EXIT DEVICES     98L-F X 996L           
   2         CYLINDERS  Keyed ____ to DSBN Standard  
 2 CLOSERS 4040XP CUSH 689 
 2 KICK PLATES K10A 8" X 32-1/2" 32D 
  

Classroom Doors  
 

 3 HINGES CB179 4-1/2 x 4 26D 
   1 LOCKSET       ND95 LEVER TBD / LV9071 LEVER TBD    
   2 Cylinders       Keyed ____ TO DSBN Standard        
 1 CLOSERS 1461 R/W PA  689 
 1 KICK PLATES K10A 8" X 32-1/2" 32D 
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Item # 001

BASEMENT FLOOR

CHANGE RIM CYLINDER ONLY, EXISTING EXIT DEVICE TO REMAIN

2 SGL DOORS 001 CORRIDOR 002 TO STAIRS 002A   RH

1 CYLINDERS 20-740XP 626
1 RIM CYLINDER 

HOUSING
20-771-XP 626

Item # 002

1 PR DOORS 002XA CORRIDOR 002 TO EXTERIOR   

2 EXIT DEVICES 98EO 3' 626
2 CLOSERS 4040XP SCUSH 689

Item # 003

1 SGL DOOR 002AA CORRIDOR 002 TO STORAGE 002A   RHR

1 LOCKSETS J ND80 RHO 626
1 CYLINDERS 20-740XP 626
1 CLOSERS 4040 XP SCUSH 689

Item # 004

1 PR DOORS 002A MUSIC STORAGE FROM CORRIDOR 002   

1 LOCKSETS JD L9080 06 626
1 CYLINDERS 20-740XP 626
1 CLOSERS 1461 SCUSH 689

Item # 005

1 PR DOORS 002B MECH. RM. TO CORRIDOR 002   

1 LOCKSETS JD L9080 06 626
1 CYLINDERS 20-740XP 626
1 CLOSERS 1461 SCUSH 689
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Item # 006

1 SGL DOOR 005 BOILER RM. FROM EXTERIOR   

1 EXIT DEVICES 98L-F X 996L-BE 06 626
1 CLOSERS 1461 RW/PA 689

Item # 007

1 SGL DOOR 005A ELEVATOR MECH. TO BOILER RM.   LH

1 LOCKSETS J ND80 RHO 626
1 CYLINDERS 20-740XP 626
1 CLOSERS 1461 SCUSH 689

Item # 008

1 SGL DOOR 006A BOILER RM. FROM STAIRS 005   RHR

1 PASSAGE ND10S RHO 626
1 CLOSERS 1461 RW/PA 689

Item # 009

1 SGL DOOR 008AA STAIRS 008 TO GREEN HOUSE STORAGE   

1 LOCKSETS J ND80RHO 626
1 CYLINDERS 20-740XP 626
1 CLOSERS 1461 SCUSH 689

Item # 010

1 PR DOORS 008AB GREEN HOUSE STORAGE FROM STORAGE 008B   

1 LOCKSETS JD L9080 06B 626
1 CYLINDERS 20-740XP 626
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Item # 011

1ST FLOOR

NEW OPENING HARDWARE TO BE DETAILED WITH ALUMINUM DOOR SHOP DRAWINGS

2 PR DOORS 101XA EXTERIOR TO VESTIBULE 101   

4 CONT. HINGES SL11HD 689
4 EXIT DEVICES 35A-NL-OP 626
2 ELECTRIC STRIKE 9500 630
4 PULLS 3012-2 #1 MOUNT 32D
2 AUTO OPERATORS 7100 LE
4 OVERHEAD STOPS 104S 32D
2 CLOSERS 4020 689
2 DROP PLATES 4020-18TJ 689
4 THRESHOLD CT66 X 4'
4 SEALS BY ALUMINUM SUPPLIER
4 DOOR SWEEP W24S X 4'

Item # 012

RECCOMENDATION IS FULL REPLACEMENT OF ALL STAIR DOORS THIS TYPE FOR PROPER FIRE 
RATING

1 PR DOORS 101C STAIR 102 TO VESTIBULE 101   

2 EXIT DEVICES 98L-F X 996L-BE 06 626
2 CLOSERS 1461 RW/PA 689

Item # 013

NEW OPENING TO BE PROVIDED, HARDWARE TO BE DETAILED WITH ALUMINUM DOOR SHOP 
DRAWINGS

2 PR DOORS 101A LOBBY 103 TO VESTIBULE 101   

4 CONT HINGES SL11HD 689
4 EXIT DEVICES 35A-NL-OP 626
2 ELECTRIC STRIKE 9500 630
4 PULLS 3012-2 #1 MOUNT 32D
2 AUTO OPERATORS 7100 LE
4 OVERHEAD STOPS 104S 32D
2 DROP PLATES 4020-18TJ 689
2 CLOSERS 4020 689
4 THRESHOLD CT66 X 4'
4 WEATHERSTRIPPING BY ALUMINUM SUPPLIER
4 DOOR SWEEP W24S X 4'
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Item # 014

1 SGL DOOR 104A LOBBY 103 TO MEETING RM. 104   RH

1 CYLINDERS 20-740XP 626
1 CYLINDER HOUSING 20-776 XP 626

Item # 015

RECCOMENDATION IS FULL REPLACEMENT TO MAINTAIN FIRE RATING.

1 PR DOORS 105B LOBBY 103 TO CORRIDOR 105   

2 EXIT DEVICES 98L-F X 996L-BE 06 626
2 CLOSERS 1461 RW/PA 689

Item # 016

1 SGL DOOR 106A CORRIDOR 105 TO SSTC 106   RH

1 LOCKSETS J ND95 RHO 626
2 CYLINDERS 20-740XP 626

Item # 017

1 SGL DOOR 106B SSTC 106 FROM SENSORY RM. 106   LHR

1 LOCKSETS J ND95 RHO 626
2 CYLINDERS 20-740XP 626

Item # 018

1 SGL DOOR 106BB SSTC 106 TO MOVEMENT RM. 106B   RH

1 LOCKSETS J ND95 RHO 626
2 CYLINDERS 20-740XP 626
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Item # 019

1 SGL DOOR  106C CORRIDOR 105 TO SSTC 106C   RHR
1 SGL DOOR 106CA CORRIDOR 105 TO SSTC 106C   LHR

2 LOCKSETS J ND95 RHO 626
4 CYLINDERS 20-740XP 626

Item # 020

1 SGL DOOR 107A DESIGN LAB 107 FROM CORRIDOR   RH
1 SGL DOOR 107B DESIGN LAB 107 FROM CORRIDOR 105   LH

2 LOCKSETS J ND95 RHO 626
4 CYLINDERS 20-740-XP 626
2 CLOSERS 1461 RW/PA 689

Item # 021

1 SGL DOOR 107C STORAGE 107A FROM DESIGN LAB 107   RH

1 LOCKSETS J ND80 RHO 626
1 CYLINDERS 20-740XP 626

Item # 022

DOORS 107E-G NO LONGER EXIST

1 SGL DOOR 107D UPPER DESIGN LAB 103 TO STORAGE 107C   RH
1 SGL DOOR 107E UPPER DESIGN LAB 103 TO STORAGE 107D   RH

2 LOCKSETS J ND80 RHO 626
2 CYLINDERS 20-740XP 626

Item # 023

1 SGL DOOR 108A ELECTRICITY LAB 108 FROM CORRIDOR 105   RH
1 SGL DOOR 108B ELECTRICITY LAB 108 FROM CORRIDOR 105   LH
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Item # 024

DOOR NO LONGER EXISTS

1 SGL DOOR 108C STORAGE TO ELECTRICITY LAB 108   RHR

Item # 025

NEW DOOR & NEW HARDWARE

1 SGL DOOR 109A CONST. TECH 109 FROM CORRIDOR 105   RHR

Item # 026

1 SGL DOOR 109B CONST. TECH 109 TO OFFICE 109A   LHR

1 PASSAGE ND10S RHO 626
1 DEADBOLT J B660 626
1 CYLINDERS 20-740XP 626

Item # 027

1 SGL DOOR 108AA FINISHING RM. 109B TO STORAGE 108A   LH
1 SGL DOOR 109C FINISHING RM. 109B TO CONST. TECH. 109   LHR

2 LOCKSETS J ND95 X 10-013 STRIKE 626
4 CYLINDERS 20-740XP 626

Item # 028

1 SGL DOOR 110A CONST. TECH 109 TO STORAGE 110   RH

1 LOCKSETS J ND80 RHO 626
1 CYLINDERS 20-740-XP 626
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Item # 029

EXISTING DOORS ARE IN ROUGH SHAPE, RECOMMEND TO REPLACE DOOR SLABS

1 SGL DOOR 111A TRANSPORTATION TECH. 111 FROM CORRIDOR 105   RH
1 PR DOORS 111B TRANSPORTATION TECH. 111 FROM CORRIDOR 105   RH

2 LOCKSETS J ND95 RHO X 10-013 STRIKE 626
4 CYLINDERS 20-740XP 626
2 CLOSERS 1461 RW/PA 689

Item # 030

1 SGL DOOR 111C STORAGE 111A FROM TRANSPORTATION TECH.   LHR

1 LOCKSETS J ND80 RHO 626
1 CYLINDERS 20-740XP 626

Item # 031

1 PR DOORS 105A CORRIDOR 105 TO CORRIDOR 112   

2 EXIT DEVICES 98L-F X 996L-BE X 06 626
2 CLOSERS 1461 RW/PA 689

Item # 032

1 SGL DOOR 112A SCIENCE 113 FROM CORRIDOR 112   LHR
1 SGL DOOR 112B SCIENCE 113 FROM CORRIDOR 112   LHR
1 SGL DOOR 114C SCIENCE 113 FROM CORRIDOR 114   RHR

3 LOCKSETS J ND95 RHO 626
6 CYLINDERS 20-740XP 626
3 CLOSERS 1461 RW/PA 626

Item # 033

2 SGL DOORS 115AB SCIENCE 113 TO PREP. RM. 115A   LH

2 LOCKSETS J ND95 RHO 626
4 CYLINDERS 20-740XP 626
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Item # 034

1 SGL DOOR 114D DARK RM. 115 FROM CORRIDOR  114   LH

1 LOCKSETS J ND95 RHO 626
2 CYLINDERS 20-740XP 626
1 OVERHEAD STOPS 904S 630 630

Item # 035

1 SGL DOOR 115A PREP RM. 115A TO DARK RM. 115   LH

1 PASSAGE ND10S RHO 626

Item # 036

1 SGL DOOR 114E SCIENECE 116 FROM CORRIDOR 114   LH

1 LOCKSETS J ND95 RHO 626
2 CYLINDERS 20-740XP 626

Item # 037

1 PR DOORS 116A SCIENCE 116 TO HYDRAULIC RM, 116A   

1 LOCKSETS J L9080 RHO 626
1 CYLINDERS 20-740XP 626

Item # 038

1 SGL DOOR 114H SHOP 117 FROM CORRIDOR 114   RH

1 LOCKSETS J ND95 RHO 626
2 CYLINDERS 20-740XP 626
1 CLOSERS 1461 RW/PA 689
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Item # 039

1 SGL DOOR 117A MECH. MEZZANINE  177E TO MECH. RM. 117A   
1 SGL DOOR 117B MECH. MEZZANINE 177E TO MECH. RM. 117B   

2 CYLINDERS 20-740XP 626
2 CYLINDER HOUSING J 30-008 626

Item # 040

EXISTING SLIDING DOOR TO REMAIN AS IS

1 SGL DOOR 117A SHOP 117 TO STORAGE 117C   RHR

Item # 041

NEW DOOR AND HARDWARE, NO ITEMS NEEDED

1 PR DOORS 118XA VESTIBULE 118 FROM EXTERIOR   

Item # 042

1 PR DOORS 118A VESTIBULE 118 FROM CORRIDOR 114   

2 EXIT DEVICES 98L X 996L-BE 626
2 CLOSERS 1461 RW/PA 689

Item # 043

1 PR DOORS 114G THEATRE/DRAMA 119 FROM CORRIDOR 114   

1 LOCKSETS JD L9071 06 626
2 CYLINDERS 20-740XP 626
1 CLOSERS 1461 RW/PA 689
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Item # 044

1 SGL DOOR 114I THEATRE/DRAMA 119 FROM CORRIDOR 114   LHR

1 LOCKSETS J ND95 RHO 626
2 CYLINDERS 20-740XP 626
1 CLOSERS 1461 RW/PA 689

Item # 047

1 PR DOORS 114F COMM. TECH 120 FROM CORRIDOR 114   

1 LOCKSETS J L9071 06 626
2 CYLINDERS 20-740XP 626

Item # 048

1 SGL DOOR 114B COMM. TECH 120 FROM CORRIDOR 114   LHR

1 LOCKSETS J ND95 RHO 626
2 CYLINDERS 20-740XP 626

Item # 049

1 SGL DOOR 120AA COMM. TECH TO STORAGE 120A   LH

1 LOCKSETS J ND95 RHO 626
2 CYLINDERS 20-740XP 626

Item # 050

1 SGL DOOR 120BA COMM. TECH TO STORAGE 120B   LH

1 LOCKSETS J ND95 RHO 626
2 CYLINDERS 20-740XP 626
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Item # 051

1 SGL DOOR 121A CORRIDOR 114 TO STAIR 121   RH
1 SGL DOOR 121B CORRIDOR 114 TO STAIR 121   LH

2 EXIT DEVICES 98L-F X 996L-BE 06 626
2 CLOSERS 1461 RW/PA 689

Item # 052

1 SGL DOOR 114A HORTICULTURE 122 FROM CORRIDOR 114   LHR

2 LOCKSETS J ND95 RHO 626
1 CYLINDERS 20-740XP 626
1 CLOSERS 1461 RW/PA 626

Item # 053

1 SGL DOOR 122A HORTICULTURE 122 TO GREENHOUSE 122A   RHR

1 LOCKSETS J ND95 RHO 626
2 CYLINDERS 20-740XP 626

Item # 054

1 SGL DOOR 122CA HORTICULTURE 122 TO STORAGE 122C   RHR

1 LOCKSETS J ND80 RHO 626
1 CYLINDERS 20-740XP 626
1 CLOSERS 1461 RW/PA 689

Item # 055

1 PR DOORS 123A VESTIBULE 123 FROM CORRIDOR 114   

2 EXIT DEVICES 98L - 996L-BE 06 626
2 CLOSERS 1461 RW/PA 689
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Item # 056

NO HARDWARE REQUIRED AT THIS OPENING

1 PR DOORS 123XA VESITBULE 123 FROM EXTERIOR   

Item # 057

NEW DOOR

1 SGL DOOR 123AA VESTIBULE 123 TO STORAGE 123A   RH

Item # 058

1 PR DOORS  124XA MECHANICAL 124 FROM EXTERIOR   

1 LOCKSETS JD L9080 O6B 626
1 CYLINDERS 20-740XP 626

Item # 059

1 SGL DOOR 125A CO-OP OFFICE 125 FROM CORRIDOR 112   RH

1 LOCKSETS J ND70 RHO 626
1 CYLINDERS 20-740XP 626

Item # 060

DOOR NO LONGER EXISTS

1 SGL DOOR 125A CO-OP OFFICE 125 TO WASHROOM 125A   RH

Item # 061

1 SGL DOOR 126A BF WASHROOM FROM CORRIDOR 112   RH

1 LOCKSETS J ND80 RHO 626
1 CYLINDERS 20-740XP 626
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Item # 062

NORTH ART DOOR - NEW DOOR

1 SGL DOOR  127A ART RM. 127 FROM CORRIDOR 112   RH
1 SGL DOOR 127B ART RM. 127 FROM CORRIDOR 112   LH

1 LOCKSETS J ND95 RHO 626
2 CYLINDERS 20-740XP 626
1 CLOSERS 1461 RW/PA 689

Item # 063

1 SGL DOOR 129A CUSTODIAL CLOSET 129 FROM CORRIDOR 105   RH

1 LOCKSETS J ND80 RHO 626
1 CYLINDERS 20-740XP 626
1 CLOSERS 1461 RW/PA 689

Item # 064

1 SGL DOOR 130A HEALTH RM. 130 FROM CORRIDOR 105   RH

1 CYLINDERS 20-740XP 626
1 CYLINDER HOUSING 

VERIFY EXISTING 
LOCK FOR CAM

30-008 X MATCH EXISTING CAM 626

Item # 065

EXISTING LOW USE DOOR LEAVE AS IS

1 SGL DOOR 130AA HEALTH RM. 130 TO WASHROOM 130A   RH
1 SGL DOOR 132A CUSTODIAL OFFICE TO WASHROOM 132   RH
1 SGL DOOR 133B CUSTODIAL LUNCH TO WASHROOM 133A   RHR

Item # 066

1 SGL DOOR 131A CUSTODIAL OFFICE 131 FROM CORRIDOR 105   RH

1 LOCKSETS J ND80 RHO 626
1 CYLINDERS 20-740XP 626
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Item # 067

1 SGL DOOR 133A CUSTODIAL OFFICE TO CUSTODIAL LUNCH   RH

1 LOCKSETS J ND70 RHO 626
1 CYLINDERS 20-740XP 626

Item # 068

1 SGL DOOR 134A CUSTODIAL OFFICE 131 TO STORAGE 134   RH

1 LOCKSETS J ND70 RHO 626
1 CYLINDERS 20-740XP 626

Item # 069

1 SGL DOOR 135A MEETING RM. 135 FROM LOBBY 103   RH

1 LOCKSETS J ND80 RHO 626
1 CYLINDERS 20-740XP 626
1 CLOSERS 1461 RW/PA 689

Item # 070

1 SGL DOOR 136A STUDENT COUNCIL 137 FROM CORRIDOR 136   LHR

1 CYLINDERS 20-740XP 626
1 CYLINDER HOUSING 20-776XP 626

Item # 071

1 PR DOORS 138A CORRIDOR 138 FROM CORRIDOR 136   

2 EXIT DEVICES 98L-F X 996L-BE 06 626
2 CLOSERS 1461 RW/PA 689
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Item # 072

NEW DOOR

1 SGL DOOR 138C CORRIDOR 138 FROM STAIRS 139   LH

1 LOCKSETS J ND80 RHO 626
1 CYLINDERS 20-740XP 626
1 CLOSERS 1461 RW/PA 689

Item # 074

1 SGL DOOR 141A TRANSFORM RM. 141 FROM CORRIDOR 136   RH

1 LOCKSETS J ND80 RHO 626
1 CYLINDERS 20-740XP 626
1 CLOSERS 1461 RW/PA 689

Item # 075

1 SGL DOOR 136B CUSTODIAL 142 FROM CORRIDOR 136   RHR

1 LOCKSETS J ND80 RHO 626
1 CYLINDERS 20-740XP 626
1 CLOSERS 1461 RW/PA 689

Item # 076

1 SGL DOOR 143A CORRIDOR 136 TO STAIR 143   
1 SGL DOOR 143B CORRIDOR 136 TO STAIR 143   

2 EXIT DEVICES 98L-F X 996L-BE 06 626
2 CLOSERS 1461 RW/PA 689

Item # 077

SEE PREVIOUS NOTES RE REPLACEMENTS

1 PR DOORS 144C CORRIDOR 136 TO CORRIDOR 144   

2 EXIT DEVICES 98L-F X 996L-BE 06 626
2 CLOSERS 1461 RW/PA 689
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Item # 079

1 PR DOORS 144A LECTURE RM. 146 FROM CORRIDOR 144   
1 SGL DOOR 144B LECTURE RM. 146 FROM CORRIDOR 144   

2 LOCKSETS J ND95 RHO 626
4 CYLINDERS 20-740XP 626
2 CLOSERS 1461 SCUSH 689

Item # 080

1 SGL DOOR 144D LIBRARY 147 FROM CORRIDOR 144   
1 SGL DOOR 144E LIBRARY 147 FROM CORRIDOR 144   

2 LOCKSETS J ND95 RHO 626
4 CYLINDERS 20-740XP 626
2 CLOSERS 1461 SCUSH 689

Item # 081

1 SGL DOOR 147AA LIBRARY 147 TO OFFICE 147A   

1 LOCKSETS J ND70 RHO 626
1 CYLINDERS 20-740XP 626

Item # 082

1 SGL DOOR 147CA LIBRARY 147 TO PERIODICAL CEN. 174C   

1 LOCKSETS J ND70 RDHO 626
1 CYLINDERS 20-740XP 626

Item # 083

1 PR DOORS 148A CORRIDOR 144 TO VESTIBULE 148   

2 EXIT DEVICES 98L  X 996L-BE 06 626
2 CLOSERS 1461 RW/PA 689
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Item # 084

1 SGL DOOR 148B PERIODCAL CEN TO VESITBULE   

1 LOCKSETS J ND70 RHO 626
1 CYLINDERS 20-740XP 626
1 CLOSERS 1461 RW/PA 689

Item # 085

1 PR DOORS 149A STORAGE 149 FROM CORRIDOR 144   

1 LOCKSETS J ND80 RHO 626
1 CYLINDERS 20-740XP 626

Item # 086

1 SGL DOOR 150A WHEELCHAIR STORAGE FROM CORRIDOR 136   RH

1 LOCKSETS J ND70 RHO 626
1 CYLINDERS 20-740XP 626
1 CLOSERS 1461 RW/PA 689

Item # 087

1 SGL DOOR 150B OFFICEE 150 TO ATTENDANCE 150   

1 LOCKSETS J ND70 RHO 626
1 CYLINDERS 20-740XP 626

Item # 088

LEAVE EXISTING HARDWARE AS IS

1 SGL DOOR 152A MENS STAFF WS. 152 FROM CORRIDOR 136   LH
1 SGL DOOR 153A WOMENS STAFF WS. FROM CORRIDOR 136   
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Item # 089

LEAVE EXISTING HARDWARE AS IS

1 SGL DOOR 152AA MENS STAFF WS 152A TO WASHROOM 152   
1 SGL DOOR 153AA WOMENS STAFF WS 153A TO WASHROOM 153   

Item # 090

1 PR DOORS 103A CORRIDOR 154 TO LOBBY 103   

2 EXIT DEVICES 98L X 996L-BE 06 626
2 CLOSERS 1461 RW/PA 689

Item # 091

1 PR DOORS 154A CLOSET 155 FROM CORRIDOR 154   

1 LOCKSETS J L9080 06B 626
1 CYLINDERS 20-740XP 626

Item # 092

1 SGL DOOR 156A STAFF RM. 156 FROM CORRIDOR 154   RH

2 CYLINDERS 20-740XP 626
2 CYLINDERS 20-776XP 626

Item # 094

1 PR DOORS 154C CAFETERIA 157 FROM CORRIDOR 154   

2 CYLINDERS 20-740XP 626
2 CYLINDERS 20-776XP 626
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Item # 095

1 SGL DOOR 156B CAFETERIA 157 TO STAFF RM. 156   
1 SGL DOOR 156C CAFETERIA 157 TO STAFF RM 156   

2 CYLINDERS 20-740XP 626
2 CYLINDER HOUSING 

VERIFY CAM WITH 
EXISTING LOCK

30-008 X VERIFY CAM 626

Item # 096

1 SGL DOOR 157AA SERVING AREA 157A TO KITCHEN 157B   LHR
1 SGL DOOR 157EB SERVING AREA 157H TO KTICHEN 157B   

2 CYLINDERS 20-740XP 626
2 CYLINDERS 20-776XP 626

Item # 097

1 SGL DOOR 157CA KITCHEN 157B TO DISHWASHING 157C   
1 SGL DOOR 157EA KITCHEN 157B TO KITCHEN 157E   

2 LOCKSETS J ND70RHO 626
2 CYLINDERS 20-740XP 626

Item # 098

1 SGL DOOR 157DA KITCHEN 157B TO STAFF WASHROOM 157D   

1 PRIVACY ND40S RHO 626

Item # 099

1 SGL DOOR 157FA KITCHEN 157B TO STORAGE 157F   

1 LOCKSETS J ND80 RHO 626
1 CYLINDERS 20-740XP 626
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Item # 101

1 PR DOORS 171B CORRIDOR 154 TO LOBBY 171   

2 EXIT DEVICES 98L X 996L-BE 06 626
2 CLOSERS 1461 RW/PA 689

Item # 102

1 SGL DOOR 159A MENS WASHROOM 159 FROM CORRIDOR 158   
1 SGL DOOR 160A WOMEN WASHRROM 160 FROM CORRIDOR 158   

2 CYLINDERS 20-740XP 626
2 CYLINDER HOUSING 

VERIFY CAM WITH 
LOCK

30-008 X VERIFY CAM 626

Item # 103

EXISTING DOORS IN GOOD CONDITION, SALVAGE

2 PR DOORS 161XA FOYER 161 FROM EXTERIOR   

2 EXIT DEVICES 98L-F X 996L-BE 06 626
2 CLOSERS 1461 RW/PA 689

Item # 105

1 SGL DOOR 163A MUSIC STORAGE 163 FROM CORRIDOR 162   

1 CYLINDERS 20-740XP 626
1 CYLINDER HOUSING 

VERIFY CAM WITH 
EXISTING LOCK

30-008 X VERIFY CAM 626
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Item # 106

1 PR DOORS  169A CORRIDOR 168 TO CORRIDOR 169   
1 PR DOORS 164A CORRIDOR 164 TO CORRIDOR 167   
1 PR DOORS 170CA CORRIDOR 174 TO CORRIDOR 170C   

3 CYLINDERS 20-740XP 626
3 CYLINDER HOUSING 

VERIFY CAM 
AGAINST LOCK

30-008 X VERIFY CAM 626

Item # 107

1 SGL DOOR 164AA OFFICE 164A FROM CORRIDOR 164   

1 PASSAGE ND10S RHO 626
1 DEADBOLT JD B660 626

Item # 108

EXISTING LOW USE WOOD DOOR, LEAVE AS IS?

1 SGL DOOR 164AB WASHROOM 164B FROM CORRIDOR 164   RH

Item # 109

1 SGL DOOR 164B CUSTODIAL 164C FROM CORRIDOR 164   

1 LOCKSETS J ND80 RHO 626
1 CYLINDERS 20-740XP 626

Item # 111

HARDWARE IN GOOD CONDITION

1 SGL DOOR 165AA GYM 165 FROM CORRIDOR 165A   
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Item # 112

NEW DOOR

1 PR DOORS 165XA CORRIDOR 165A FROM EXTERIOR   

Item # 113

1 PR DOORS 165BA GYM STORAGE 165B FROM CORRIDOR 169   
1 PR DOORS 165BB GYM 165 TO GYM STORAGE 165B   

2 CYLINDERS 20-740XP 626
2 CYLINDER HOUSING 30-008 626

Item # 115

1 SGL DOOR 167B CORRIDOR 167 FROM STAIR 166   

1 PASSAGE ND10S RHO 626

Item # 116

1 SGL DOOR 167AA TEACHERS CHANGE RM. 167A FROM CORRIDOR 167   

1 LOCKSETS J ND80 RHO 626
1 CYLINDERS 20-740XP 626

Item # 117

1 SGL DOOR 167BB GIRLS PE OFFICE 167B FROM CORRIDOR 167   
1 SGL DOOR 172BB BOYS PE OFFICE 172B FROM CPRRODPR 172   

2 LOCKSETS J ND70 RHO 626
2 CYLINDERS 20-740XP 626
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Item # 118

1 SGL DOOR 167A GIRLS CHANGERM. 167C FROM CORRIDOR 167   
1 SGL DOOR 168A GIRL CHANGE RM. 167 FROM CORRIDOR 168   
1 SGL DOOR 172AA TEACHER CHANGE RM. 172A FROM CORRIDOR 172   

3 CYLINDERS 20-740XP 626
3 CYLINDER HOUSING 

VERIFY EXISTING 
CAM

30-008 X VERIFY CAM 626

Item # 119

EXISTING PUSH PULL WOOD DOOOR, 
TO BE LEFT LOCK POSITION

1 SGL DOOR 168AA GIRLS SHOWER FROM CORRIDOR 168   

Item # 120

1 SGL DOOR 170BA ERG ROOM 170B FROM CORRIDOR 169   

1 LOCKSETS J ND70 RHO 626
1 CYLINDERS 20-740XP 626

Item # 121

1 SGL DOOR 170AA ERG ROOM 170B TO STAGE 170A   

2 CYLINDERS 20-740XP 626
2 CYLINDER HOUSING 30-008 X VERIFY CAM 626

Item # 122

NEW DOORS

2 PR DOORS 171C GYM 170 FROM CORRIDOR 158   
2 PR DOORS 171D GYM 170 FROM CORRIDOR 158   

4 EXIT DEVICES 98L X 996L X 06B 626
4 CYLINDERS 20-740XP 626
4 CYLINDERS 20-771XP 626
4 CLOSERS 1461 SHCUSH 689
2 REMOVABLE MULLION 42-CNI-TR 689
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Item # 123

DOORS AND HARDWARE ARE IN GOOD CONDITIO, SALVAGE FOR REUSE

1 PR DOORS 171XA LOBBY 171 FROM EXTERIOR   
1 PR DOORS 171XB LOBBY 171 FROM EXTERIOR   

4 EXIT DEVICES 98L-F X 996L-BE 06 626
4 CLOSERS 1461 RW/PA 689

Item # 124

1 PR DOORS 171AA CUSTODIAL 171A FROM LOBBY 171   

1 LOCKSETS J ND80 RHO 626
1 CYLINDERS 20-740XP 626
1 CLOSERS 1461 RW/PA 689

Item # 125

1 SGL DOOR 172CA LOBBY 171 TO CORRIDOR 172   RH

1 PASSAGE ND10S RHO 626

Item # 126

1 SGL DOOR 172AA TEACHER'S CHANGE RM 172A FROM CORRIDOR 172   RH

1 LOCKSETS J ND80 RHO 626
1 CYLINDERS 20-740XP 626

Item # 127

1 SGL DOOR 172BB BOYS PE OFFICE 172B FROM CORRIDOR 172   

1 LOCKSETS J ND70 RHO 626
1 CYLINDERS 20-740XP 626
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Item # 128

1 SGL DOOR 172BB GYM 170 TO BOYS PE OFFICE172B   

1 LOCKSETS J ND70RHO 626
1 CYLINDERS 20-740XP 626

Item # 129

1 SGL DOOR 172DA CUSTODIAL 172D FROM CORRIDOR 172   RHR

1 LOCKSETS J ND80 RHO 626
1 CYLINDERS 20-740XP 626

Item # 133

EXISTING PUSH PULL WOOD DOOR, TO BE LEFT IN LOCK POSITiON

1 SGL DOOR  174BA SHOWER 174B FROM CORRIDOR 170C   RH

Item # 134

1 SGL DOOR 174EA STORAGE 174E FROM CORRIDOR 170C   

1 LOCKSETS J ND80 RHO 626
1 CYLINDERS 20-740XP 626

Item # 135

1 SGL DOOR 174FA STORAGE 174E TO STORAGE 174F   

1 LOCKSETS J ND80 RHO 626
1 CYLINDERS 20-740XP 626

Item # 136

1 SGL DOOR 171A RESOURCE RM. 175 FROM LOBBY 171   

1 LOCKSETS J ND70 RHO 626
1 CYLINDERS 20-740XP 626
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Item # 137

1 SGL DOOR 175AA RESOUCE RM. 175 FROM OFFICE 175A   

1 LOCKSETS J ND53 RHO 626
1 CYLINDERS 20-740XP 626

Item # 138

LEAVE ALL STOREFRONT HARDWARE AS IS

1 SGL DOOR 176A GUIDANCE 176 FROM CORRIDOR 154   LHR

1 CYLINDERS 20-740XP 626
1 CYLINDERS 20-776XP 626

Item # 139

1 SGL DOOR 176AA OFFICE 176A TO GUIDANCE 176   RH
1 PR DOORS 176BA OFFICE 176B TO GUIDANCE 176   
1 PR DOORS 176CA OFFICE 176C TO GUIDANCE 176   
1 PR DOORS 176DA OFFICE 176D TO GUIDANCE 176   

4 LOCKSETS J ND53 RHO 626
4 CYLINDERS 20-740XP 626

Item # 140

1 SGL DOOR  177B OFFICE 178 TO WORKROOM 177   
1 SGL DOOR 177C GUIDANCE 176 TO WORKROOM 177   LH

2 LOCKSETS J ND70 RHO 626
2 CYLINDERS 20-740XP 626

Item # 141

1 SGL DOOR 177A WORKROOM 177 FROM CORRIDOR 154   

1 LOCKSETS J ND80 RHO 626
1 CYLINDERS 20-740XP 626
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Item # 142

1 SGL DOOR 178D OFFICE 178 FROM CORRIDOR 154   LHR

2 CYLINDERS 20-740XP 626
2 CYLINDERS 20-776XP 626

Item # 144

1 SGL DOOR 178BA STORAGE 178B FROM OFFICE 178   

1 LOCKSETS J ND80 RHO 626
1 CYLINDERS 20-740XP 626

Item # 145

1 SGL DOOR 178CA OFFICE 178 TO STAFF WASHROOM 178C   

1 PRIVACY ND40S RHO 626

Item # 146

1 SGL DOOR 178DA OFFICE 178 TO PRINCIPAL 178D   
1 SGL DOOR 178EB OFFICE 178 TO VP OFFICE 178E   

2 LOCKSETS J ND70 RHO 626
2 CYLINDERS 20-740XP 626

Item # 147

1 SGL DOOR 178EA VP OFFICE 178E FROM LOBBY 103   

1 LOCKSETS J ND70 RHO 626
1 CYLINDERS 20-740XP 626
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Item # 148

2ND FLOOR

1 SGL DOOR 202A FAMILY STUDIES FROM CORRIDOR 202   
1 SGL DOOR 203A CLASSROOM 203 FROM CORRIDOR 202   RH
1 SGL DOOR 204A CLASSROOM 204 FROM CORRIDOR 202   RH
1 SGL DOOR 205A CLASSROOM 205 FROM CORRIDOR 202   RH
1 SGL DOOR 207A CLASSROOM 207 FROM CORRIDOR 202   
1 SGL DOOR 208A CLASSROOM 208 FROM CORRIDOR 202   
1 SGL DOOR 211A CLASSROOM 211 FROM CORRIDOR 202   
1 SGL DOOR 217A CLASSROOM 217 FROM CORRIDOR 216   
1 SGL DOOR 221B CLASSROOM 230 FROM CORRIDOR 216   
1 SGL DOOR 221E CLASSROOM 226 FROM CORRIDOR 216   
1 SGL DOOR 221J CLASSROOM 222 FROM CORRIDOR 216   

11 LOCKSETS J ND95 RHO X 10-013 STRIKE 626
22 CYLINDERS 20-740XP 626

Item # 149

1 SGL DOOR  209A STORAGE 209 FROM CORRIDOR 202   
1 SGL DOOR 216F STAFF RM. 213 FROM CORRIDOR 202   
1 SGL DOOR 221C STORAGE 228 FROM CORRIDOR 221   
1 SGL DOOR 229AB STORAGE TO COMPUTER LAB 212   
1 SGL DOOR 230A STORAGE TO CLASSROOM 230   
1 SGL DOOR 317BA STORAGE 317B FROM SPECIAL ED. 317   

6 LOCKSETS J ND80 RHO 626
6 CYLINDERS 20-740XP 626

Item # 152

1 SGL DOOR 202A CUSTODIAL 124 FROM CORRIDOR 202   

1 LOCKSETS J ND80 RHO 626
1 CYLINDERS 20-740XP 626
1 CLOSERS 1461 RW/PA 626

Item # 153

SEE COMMENTS RE STAIRS TYPICAL

1 SGL DOOR 215A CORRIDOR 202 TO STAIR (UP)   
1 SGL DOOR 215B CORRIDOR 202 TO STAIR (DOWN)   
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Item # 154

1 SGL DOOR 216E OFFICE 216E TO CORRIDOR 216   

1 LOCKSETS J ND70 RHO 626
1 CYLINDERS 20-740XP 626

Item # 155

1 SGL DOOR 218A OFFICE 218A TO OFFICE 218   

1 LOCKSETS J ND70 RHO 626
1 CYLINDERS 20-740XP 626

Item # 156

1 SGL DOOR 209A COMPUTER 209 FROM CORRIDOR 216   

1 LOCKSETS J ND95 RHO 626
2 CYLINDERS 20-740XP 626

Item # 157

1 PR DOORS 216A CORRIDOR 221 TO CORRIDOR 216   

2 EXIT DEVICES 98L-F X 996L-BE 06 626
2 CLOSERS 1461 RW/PA 689

Item # 158

1 SGL DOOR 216B COMPUTER LAB 219 FROM CORRIDOR 216   
1 SGL DOOR 216D COMPUTER LAB 219 FROM CORRIDOR 216   
1 SGL DOOR 221A COMPUTER LAB 229 FROM CORRIDOR 221   
1 SGL DOOR 221D COMPUTER LAB 225 FROM CORRIDOR 221   
1 SGL DOOR 221F COMPUTER LAB 225 FROM CORRIDOR 221   
1 SGL DOOR 221H COMPUTER LAB 223 FROM CORRIDOR 221   
1 SGL DOOR 221I COMPUTER LAB 223 FROM CORRIDOR 221   

7 LOCKSETS J ND95 RHO 626
14 CYLINDERS 20-740XP 626
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Item # 159

1 SGL DOOR 301A STAIR 301 (UP) TO CORRIDOR 302   
1 SGL DOOR 301B STAIR 301 (DOWN) TO CORRIDOR 302   
1 SGL DOOR 315B STAIR 315 (DOWN) TO CORRIDOR 302   
1 SGL DOOR 315B STAIR 315 (UP) TO CORRIDOR 302   

4 EXIT DEVICES 98L-F X 996L-BE 06 626
4 CLOSERS 1461 RW/PA 689

Item # 160

1 SGL DOOR 302A CLASSROOM 307 TO CORRIDOR 302   
1 SGL DOOR 303A CLASSROOM 303 FROM CORRIDOR 302   
1 SGL DOOR 304A CLASSROOM 304 FROM CORRIDOR 302   
1 SGL DOOR 306A CLASSROOM 306 FROM CORRIDOR 302   
1 SGL DOOR 307A CLASSROOM 307 FROM CORRIDOR 302   
1 SGL DOOR 308A CLASSROOM 308 FROM CORRIDOR 302   
1 SGL DOOR 316C CLASSROM 319 FROM CORRIDOR 316   
1 SGL DOOR 316D CLASSROOM 318 FROM CORRIDOR 316   
1 SGL DOOR 316G CLASSROOM 311 FROM CORRIDOR 316   
1 SGL DOOR 321A CLASSROOM 332 FROM CORRIDOR 321   
1 SGL DOOR 321B CLASSROOM 330 FROM CORRIDOR 321   
1 SGL DOOR 321D CLASSROOM 328 FROM CORRIDOR 321   
1 SGL DOOR 321I CLASSROOM 325 FROM CORRIDOR 321   
1 SGL DOOR 321J CLASSROOM 323 FROM CORRIDOR 321   

14 LOCKSETS J ND95 RHO 626
28 CYLINDERS 20-740XP 626

Item # 161

NEW DOORS

1 PR DOORS 305A CLASSROOM 305 FROM CORRIDOR 302   

1 LOCKSETS JD L9071 06 626
2 CYLINDERS 20-740XP 626
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Item # 162

OLD PUSH PULL DOORS, LEAVE AS IS?

1 SGL DOOR 312A GIRLS WASHROOM 312 FROM CORRIDOR 302   
1 SGL DOOR 312AA STAFF WASHROOM 312A FROM CORRIDOR 302   
1 SGL DOOR 316B BOYS WASHROOM 320 FROM CORRIDOR 316   
1 SGL DOOR 321G WASHROOM 324 FROM CORRIDOR 321   

Item # 163

1 SGL DOOR 316F STAFF 313 TO CORRIDOR 316   

1 LOCKSETS JD L9080 06B 626
1 CYLINDERS 20-740XP 626

Item # 164

1 SGL DOOR  329AA CLASSROOM 332 TO OFFICE 329A   
1 SGL DOOR 309A STAFF ROOM 309 FROM CORRIDOR 302   
1 SGL DOOR 313B STAFF 313 TO OFFICE 317A   
1 SGL DOOR 313B OFFICE 317A FROM STAFF 313   
1 SGL DOOR 317AA OFFICE 317A FROM SPECIAL ED. 317   
1 SGL DOOR 321C OFFICE 329A FROM CORRIDOR 321   
1 SGL DOOR 329AB OFFICE 329 TO OFFICE 329A   

7 LOCKSETS J ND80 RHO 626
7 CYLINDERS 20-740XP 626

Item # 167

1 SGL DOOR 321E RESOURCE RM. 326 FROM CORRIDOR 321   
1 SGL DOOR 321H SPECIAL ED. 322 FROM CORRIDOR 321   
1 SGL DOOR 321K SPECIAL ED. 322 FROM CORRIDOR 321   

3 LOCKSETS J ND95 RHO 626
3 CYLINDERS 20-740XP 626
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Item # 168

1 SGL DOOR 322AA SPECIAL ED 322 TO SENSORY 322A   

1 PASSAGE ND10S RHO 626

Item # 169

4TH FLOOR

SEE PREVIOUS NOTES ON NON RATED STAIR DOORS

1 SGL DOOR 401A STAIR 401 FROM CORRIDOR 402   
1 SGL DOOR 401B STAIR 401 FROM CORRIDOR 402   
1 SGL DOOR 402C STAIR 411 FROM CORRIDOR 402   
1 SGL DOOR 418A STAIR 418 FROM CORRIODR 402   
1 SGL DOOR 418B STAIR 418 FROM CORRIDOR 402   

Item # 170

1 SGL DOOR 402D SCI 409 FROM CORRIDOR 402   
1 SGL DOOR 402E SCI 409 FROM CORRIDOR 402   
1 SGL DOOR 402F SCI 407 FROM CORRIDOR 402   
1 SGL DOOR 402G SCI 407 FROM CORRIDOR 402   
1 SGL DOOR 402H SCI 404 FROM CORRIDOR 402   
1 SGL DOOR 402J SCI 403 FROM CORRIDOR 402   
1 SGL DOOR 402K SCI 404 FROM CORRIDOR 402   
1 SGL DOOR 402L SCI 403 FROM CORRIDOR 402   

8 LOCKSETS J ND95 RHO 626
8 CYLINDERS 20-740XP 626

Item # 171

1 SGL DOOR 406A CLASSROOM 406 FROM CORRIDOR 402   
1 SGL DOOR 408A CLASSROOM 408 FROM CORRIDOR 402   
1 SGL DOOR 413A CLASSROOM 413 FROM CORRIDOR 402   

3 LOCKSETS J ND95 RHO 626
6 CYLINDERS 20-740XP 626
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Item # 172

1 SGL DOOR 402A CUSTODIAL 417 FROM CORRIDOR 402   
1 SGL DOOR 402B STORAGE 416 FROM CORRIDOR 402   
1 SGL DOOR 402I SCI STORAGE 405 FROM CORRIDOR 402   
1 SGL DOOR 409A STORAGE 409A FROM SCIENCE 409   

4 LOCKSETS J ND80 RHO 626
4 CYLINDERS 20-740XP 626
4 CLOSERS 1461 RW/PA 689

Item # 173

1 SGL DOOR 414A WASHROOM 414 FROM CORRIDOR 412   
1 SGL DOOR 415A BOYS WASHROOM 415 FROM CORRIDOR 412   

4 EXIT DEVICES 98L-F X 996L-BE 06 626
2 CLOSERS 1461 RW/PA 689

Item # 175

1 SGL DOOR 506A MUSIC ROOM TO MUSIC STORAGE 506   

1 LOCKSETS J ND80 RHO 626
1 CYLINDERS 20-740XP 626

Item # 176

1 SGL DOOR 505A MUSIC ROOM 506 TO MECH. RM. 505   

1 LOCKSETS J ND80 RHO 626
1 CYLINDERS 20-740XP 626
1 CLOSERS 1461 RW/PA 689

Item # 178

REPLACEMENTS

NEW DOORS

1 PR DOORS 003 EXTERIOR MUSIC STORAGE   
1 PR DOORS 008 EXTERIOR GREENHOUSE STORAGE   
1 PR DOORS 113 SCIENCE CHEMICAL STORAGE   
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Item # 179

MAIN FLOOR

1 PR DOORS 130  BOYS AND GIRLS WASHROOMS   

2 DEADBOLT B662
4 CYLINDERS 20-740XP 626

Item # 180

CONTRACTOR TO CARRY PATCH FOR EXISTING HOLES

Item # 181

HARDWARE ALLOWANCE FOR 300 HINGES, SIZE AND TYPE TBD
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SECTION 08 80 00 - GLAZING

PART 1  GENERAL

1.1 RELATED REQUIREMENTS

1. Section 08 11 13 - Hollow Metal Doors and Frames:  Glazed lites in doors and borrowed lites.

2. Section 08 42 29 - Automatic Entrances:  Glazing provided as part of door assembly.

3. Section 08 51 13 - Aluminum Windows:  Glazing provided as part of aluminum framing curtainwall assembly.

1.2 REFERENCE STANDARDS

1. ASTM C1036 - Standard Specification for Flat Glass; 2021.

2. CAN/CGSB 12.1 - Safety Glazing; 2017.

3. CAN/CGSB 12.3 - Flat, Clear Float Glass; 1991 (R2017).

1.3 SUBMITTALS

1. See Section 01 30 00 - Administrative Requirements for submittal procedures.

2. Samples:  Submit two samples 12" by 26" mm in size of glass units for both vision and spandrel glass.

3. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have been completed in
Owner's name and registered with manufacturer.

1.4 WARRANTY

1. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.

2. Insulating Glass Units:  Provide a five (5) year manufacturer warranty to include coverage for seal failure,
interpane dusting or misting, including providing products to replace failed units.

3. Laminated Glass:  Provide a five (5) year manufacturer warranty to include coverage for delamination,
including providing products to replace failed units.

PART 2  PRODUCTS

2.1 GLASS MATERIALS

1. Float Glass:  Provide float glass based glazing unless noted otherwise.
1.1 Annealed Type:  CAN/CGSB 12.3, Clear Transparent

1.1.1 6mm Solarban 70 Azuria hs # 2, 17/32 K4SG Argon, 6mm tempered clear.
1.2 Clear Safety Glass:  Heat treated glass manufactured in compliance with CAN/CGSB 12.1 and as

follows:
1.2.1 Classification:  Type 1 - Transparent Flat Glass, Class 1 - Clear, Quality Q3 - Architectural Glass

in accordance with ASTM C1036.

2. Tempered or Laminated Safety Glass:  To CAN/CGSB-12.1-M90.
2.1 Insulating Glass Units: except as later noted.
2.2 To CAN/CGSB-12.8-M90. 6mm per sheet, ½” air space and overall thickness 1". Dual seal design with a

white 1.35" warm edge spacer as manufactured by Trulite Industries, Triple Seal or Surelite
2.2.1 Unit Description: Equal to Guardian “Sun-Guard Low E” series SN-68, argon filled air space.
2.2.2 Outdoor Appearance: Neutral
2.2.3 Outboard Lite Substrate: Clear, 6 mm float, tempered.
2.2.4 Inboard Lite Substrate: 6 mm float.
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2.2.5 Coatings, Location: Surface # 2 coating SN-68.
2.2.6 Performance Values: As published.

3. Obscure Wired Glass (GWC): Georgian Wired Cast Glass.  To CAN/CGSB-12.11-M90.  6mm laminated glass
with sandblast film sandwiched between laminations.

4. Glazing at Spandrels:
4.1 Outer Light: ¼6mm Solarban 70 Azuria hs # 2, 6mm clear hs, SX3524 Warm Gray # 4
4.2 Back Up Panel: At exposed locations 16GA anodized aluminum pan flush with interior face of frame

c/w concealed fasteners and 3” thick semi-rigid Roxul insulation.

5. Decorative Panels: equal to Lumicor Architectural panels “Nature” series ¼” (6mm) thick distributed by
Richelieu.

6. Decorative Film: Custom pictorial film for interior glazing in Cafeteria/Kitchen as indicated on interior
elevations as by Decorative Films LLC.

7. Sealants:  One part high modulus silicone equal to 999 by Dow.

8. Exterior Doors and Sidelights: as vision glazing

9. Interior Aluminum Doors and Sidelights: Glazing single 6mm clear tempered.

10. Back-up panel at spandrels:
10.1 As specified for concealed locations
10.2 Insulated Aluminum Panels; Sherwin Williams Extrusion coating system, SL6A 1053, Fluropon

Premiere, Varsity Blue, Clearcoat 390X316 ( Anodized Alum to interior )
10.3  Anodized aluminum sheet to match frame finish at exposed locations

PART 3  EXECUTION

3.1 VERIFICATION OF CONDITIONS

1. Verify that openings for glazing are correctly sized and within tolerances, including those for size,
squareness, and offsets at corners.

2. Verify that surfaces of glazing channels or recesses are clean, free of obstructions that may impede moisture
movement, weeps are clear, and support framing is ready to receive glazing system.

3.2 PREPARATION

1. Clean contact surfaces with appropriate solvent and wipe dry within maximum of 24 hours before glazing.
Remove coatings that are not tightly bonded to substrates.

2. Seal porous glazing channels or recesses with substrate compatible primer or sealer.

3. Prime surfaces scheduled to receive sealant where required for proper sealant adhesion.

3.3 INSTALLATION, GENERAL

1. Install glazing in compliance with written instructions of glass, gaskets, and other glazing material
manufacturers, unless more stringent requirements are indicated, including those in glazing referenced
standards.

2. Do not exceed edge pressures around perimeter of glass lites as stipulated by glass manufacturer.

3. Set glass lites of system with uniform pattern, draw, bow, and similar characteristics.

4. Set glass lites in proper orientation so that coatings face exterior or interior as indicated.
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5. Prevent glass from contact with any contaminating substances that may be the result of construction
operations such as, and not limited to the following; weld splatter, fire-safing, plastering, mortar droppings,
etc.

6. Exterior Glazing:  Entrances
6.1 Glazing Gaskets

7. Interior Glazing:  Steel Doors and screens
7.1 Bed glass continuously on both faces to ensure a solid, rattle free installation.
7.2 Remove and replace screw-on stops where applicable.

8. Exterior Glazing:
8.1 Size glass units to accurately fit openings with a ⅛" (3mm) edge clearance.
8.2 Solvent clean contact surfaces, apply primer sealer.
8.3 Apply glazing tape to face of stop.
8.4 Install glass on setting blocks to centre in opening and maintain clearance; ensure full contact and

adhesion with tape at perimeter.
8.5 Use butyl tape, reinforced butyl tape or spacer blocks to maintain glass in centre of rebate in

accordance with glazing systems manufacturer's specifications.
8.6 Apply continuous heel bead (air seal); one part polyurethane.
8.7 Apply cap bead at exterior perimeter of glass; one part silicone.
8.8 Cap beads to be sloped to shed water away from face of glass.
8.9 Install materials to ensure vent holes in frame remain clear.           

9. Unit Glazing: all sash-factory glazed.

10. Finishing:
10.1 Remove labels after Work is completed.
10.2 Immediately remove stains, deposits, marks or blemishes caused by the Work of this Section
10.3  Replace scratched, etched or defective glazing

3.4 CLEANING

1. Remove excess glazing materials from finish surfaces immediately after application using solvents or
cleaners recommended by manufacturers.

2. Remove non-permanent labels immediately after glazing installation is complete.

3. Clean glass and adjacent surfaces after sealants are fully cured.

4. Clean glass on both exposed surfaces not more than 4 days prior to Date of Substantial Performance in
accordance with glass manufacturer's written recommendations.

3.5 PROTECTION

1. After installation, mark pane with an 'X' by using removable plastic tape or paste; do not mark heat
absorbing or reflective glass units.

2. Remove and replace glass that is damaged during construction period prior to Date of Substantial
Performance.

3. Replace scratched, etched, or defective glazing.

END OF SECTION
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SECTION 09 21 16 - GYPSUM BOARD ASSEMBLIES

PART 1  GENERAL

1.1 RELATED REQUIREMENTS

1. Section 06 10 00 - Rough Carpentry:  Building framing and sheathing.

2. Section 07 25 00 - Weather Barriers:  Water-resistive barrier over sheathing.

1.2 REFERENCE STANDARDS

1. ASTM C840 - Standard Specification for Application and Finishing of Gypsum Board; 2020.

2. ASTM C1396/C1396M - Standard Specification for Gypsum Board; 2017.

3. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of Interior Coatings in
an Environmental Chamber; 2021.

4. ASTM E1264 - Standard Classification for Acoustical Ceiling Products; 2022.

5. GA-216 - Application and Finishing of Gypsum Panel Products; 2016.

1.3 SUBMITTALS

1. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

PART 2  PRODUCTS

2.1 GYPSUM BOARD ASSEMBLIES

1. Provide completed assemblies complying with ASTM C840 and GA-216.

2.2 BOARD MATERIALS

1. Gypsum Board:  Paper-faced gypsum panels as defined in ASTM C1396/C1396M; sizes to minimize joints in
place; ends square cut.
1.1 Application: Use for vertical surfaces and ceilings and bulkheads unless otherwise indicated.
1.2 Thickness:  

1.2.1 Vertical Surfaces:  16 mm .
1.3 Fire rated: with tapered edges.  Type "X" board bearing a U.L.C. label

2. Abuse Resistant Gypsum Board:
2.1 Equal to Georgia Pacific “Toughrock” abuse resistant board or equal by CGC, and Certain Teed Air

renew extreme abuse resistant type X gypsum board with MZ tech and noise reducer.
2.2 Application: High-traffic areas indicated.
2.3 Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
2.4 Type:  Fire resistance rated Type X, ULC or WH listed.
2.5 Thickness:  16 mm.
2.6 Edges:  Tapered.

3. Backing Board For Non-Wet Areas:  Water-resistant gypsum backing board as defined in ASTM
C1396/C1396M; sizes to minimum joints in place; ends square cut.
3.1 Dens-Shield “tile backer” ⅝” by Georgia Pacific or Fiberock “Aqua-tough rock” by Georgia Pacific, and

CertainTeed Gypsum – Diamond back tile Bakor Type “X” and noise reducer.
3.2 Application: Vertical surfaces behind thinset tile, except in wet areas.
3.3 Edges: Tapered.
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4. Exterior Sheathing Board: Equal to “Dens-Glass Gold” ½” thick by Georgia Pacific UL classified, “Glasroc” by
BPB or “Securock” by CGC

5. Metal Studs: To ASTM C645
5.1 Non-load Bearing Channel Stud Framing: To ASTM 645, rolled from hot dipped galvanized sheet steel

for screw attachment of gypsum board, size:  3⅝” x 25GA (92mm x 0.55m) thickness. Knock-out
service holes at 406mm oc (16").

5.2 Floor and Ceiling Tracks:  to suit width of studs, bridging, metal channel bridging, angles, channels,
and the like to form a rigid framing capable of supporting the drywall and other indicated and related
loads.

5.3 Load-bearing metal studs & Brick Veneer anchors:  See section 05410

2.3 ACCESSORIES

1. Water-Resistive Barrier:  As specified in Section 07 25 00.

2. Galvanized corner bead, 1-1/4" (32mm) perforated flanges.

3. Galvanized Type "L" casing bead with single perforated flange for joint filling.

4. Galvanized channel casing with single perforated flange for joint filling.

5. Screws: Self-drilling, self-tapping, case hardened Phillips head drywall screws with corrosion resistant finish
to CAN/CSA-A82.31.

6. Corner Beads at VH1: SO-HSE-90 by Pittcon, or equal by Fry Chicago Metallics.

7. Bracing Channels: ASTM C645, for partitions, 19 x 9.5 x 1.2mm cold-rolled, galvanized steel.

8. Furring Channels: ASTM C645, #25 galvanized, nominal size of 22mm deep by 32mm face, hat type with
knurled face.

9. Resilient Channels: ASTM C645, CGC “RC-1” or equivalent by Bailey Metals

10. Reinforcing Tape:  2" (50mm) wide Kraft paper perforated joint tape with feathered edges to ASTM C475

11. Joint Filler and Topping Compound: To CAN/CSA-A82.31 asbestos-free.  Specific to each type of gypsum
board.

12. Vapour Retarder Film: To CAN/CGSB 51.3-M86, Type 2, polyethelene, 6 mil thick (black).

13. Thermal Insulation: Owens Corning “Ecotouch Pink” fibreglass or equal by Roxul – see drawing for “R”
value. To CAN/ULC-S702 – Type 1.

14. Sound Insulation:  Ecotouch quiet Zone Pink fibreglass (as thermal insulation) Mineral (glass) fibre unfaced
blanket. To CAN/ULC-S702 – Type 1.

15. Acoustical Sealant:  To CGSB 10-GP-21M.

16. Rigid Insulation: Dow Styrofoam SM see drawings for thickness.

17. Ceiling Suspension:  CSA A82.30.
17.1 Runner Channels:  ½” x ¾” x 16GA - 2m coated.
17.2 Furring Channels: ¾” x 3/8" x 16GA - 2m coated.
17.3 Wire Hangers:  12 GA Galvanized Annealed Steel.
17.4 Tile Wires:  18 GA Galvanized Annealed Steel.



Alterations to EL Crossley Secondary School
District School Board of Niagara
Tender 24147

09 21 16
Gypsum Board Assemblies

Page 3  of 6 

MZE Architects Inc.
File No.21-44

March 2024

18. Insulating Strip:  Rubberized, moisture resistant 3mm thick foam strip, 12mm wide with self-sticking
adhesive on one side.

19. Stud Adhesive:  To CAN/CGSB-71.25.

20. Laminating Compound:  As recommended by manufacturer asbestos free.

PART 3  EXECUTION

3.1 EXAMINATION

1. Verify that project conditions are appropriate for work of this section to commence.

3.2 BOARD INSTALLATION

1. Comply with ASTM C840, GA-216, and manufacturer's instructions. Install to minimize butt end joints,
especially in highly visible locations.

2. Steel Studs:
2.1 Execute under competent supervision by mechanics skilled in this trade. 
2.2 Install all materials in accordance with manufacturer's specifications except where indicated

otherwise.
2.3 Align partition tracks at floor and ceiling and secure at (600) mm o.c. maximum.
2.4 Install dampproof course under stud shoe tracks of partitions on slabs on grade.
2.5 Place studs vertically at (600) mm oc and not more than (50) mm from abutting walls, and at each side

of openings and corners.  Position studs in tracks at floor and ceiling.  Cross brace steel studs are
required to provide rigid installation to manufacturer's instructions.

2.6 Erect metal studding to tolerance of 1:1000.                    
2.7 Attach studs to bottom ceiling track using screws.
2.8 Coordinate simultaneous erection of studs with installation of service lines.  When erecting studs

ensure web openings are aligned.
2.9 Coordinate erection of studs with installation of door/window frames and special supports or

anchorage for specified in other Sections.
2.10 Double studs at all door jambs. At each jamb of doors exceeding either 900mm width or 60mm in

thickness or both, install a structural channel reinforcing extending from floor structure to structure
above, and adequately anchored at each end.

2.11 Brace studs with stiffeners over doors in partitions of greater height than 3000mm spaced as
preceding, and above and below window type openings spaced not more than 150mm fro the top and
bottom of openings.  Stiffeners shall be 19mm bracing channels, wire tied or welded to each stud, and
extending horizontally across entire length of each braced partition and across two full stud spaces at
each side of door and window openings.

2.12 Splice studs only when unavoidable by nesting with 200mm minimum lap, and fastened with one
screw in each flange.

2.13 Erect track at head of door/window openings and sills of sidelight/window openings to accommodate
intermediate studs.  Secure track to studs at each end, in accordance with manufacturer's
instructions.  Install intermediate studs above and below openings in same manner and spacing as
wall studs.

2.14 Frame openings and around built-in equipment, cabinets, access panels, on four sides.  Extend
framing into reveals.  Check clearances with equipment suppliers.
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2.15 Provide 40 mm stud or furring channel secured between studs for attachment of fixtures behind
lavatory basins, toilet and bathroom accessories, and other fixtures including grab bars and towel
rails, attached to steel stud partitions.

2.16 Install steel studs or furring channel between studs for attaching electrical and other boxes.
2.17 Extend partitions to ceiling height except where noted otherwise on drawings (extend to underside of

structure).
2.18 Maintain clearance under beams and structural slabs to avoid transmission of structural loads to

studs. Use 50mm leg ceiling tracks. Use double track slip joint (as indicated) or slotted top track.
2.19 Install continuous insulating strips to isolate studs from uninsulated surfaces.
2.20 Install two continuous beads of acoustical sealant insulating strip under studs and tracks around

perimeter of sound control partitions.

3. Ceiling Suspension:
3.1 Attach wire hangers to joists and beams not to steel deck.
3.2 Install runners level to tolerance of 3mm over 3.5m.  Provide runners at interruptions of continuity

and change in direction.
3.3 Frame with furring channels, perimeter of openings to accommodate access panels, light fixtures,

diffusers, grilles, and the like.
3.4 Furr for vertical bulkheads within or at termination of ceilings.
3.5 Furr above suspended ceilings for fire and sound stops and to form plenum areas indicated.
3.6 Provide galvanized drips continuously along edges of exterior soffits.
3.7 Provide clearance under beams and structural slabs to prevent transmission of structural loads to

vertical furring.
3.8 Leave finished work rigid, secure, square, level, plumb, (curved to detailed radius) and erected to

maintain finish line dimensions and contours. Drywall allowance for thermal movement.
3.9 Use galvanize supports, members, angles and metal lathing in wet areas, exterior walls and exterior

soffits.
3.10 Attach suspension to:

3.10.1 Precast concrete deck by ramset, cinch anchors, or dropping hanger wires through slab joints
prior to grouting.

3.10.2 Metal joists at panel points of joist.
3.11 Hangers must be installed prior to the application of sprayed fireproofing.
3.12 Secure grid members at perimeter of ceiling to wall mould with concealed fastenings.
3.13 Wrap the free end of all hangers and tie wires in a triple pigtail.
3.14 Install grid assemblies true, rigid, and level within a tolerance not exceeding 1:1000.

4. Gypsum Board:
4.1 Erect In accordance with CAN/CSA-A82.31-M gypsum board application, except where indicated

otherwise.
4.2 Apply board only after anchors, blocking and the like have been installed and the electrical and

mechanical are approved.
4.3 Install board to minimize end joints; apply with long dimension parallel to framing members and with

edge joints over bearing.
4.4 Locate all end joints over bearing.
4.5 Space screws as follows:
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4.5.1 All Board:  Walls and ceilings - 8" (200mm) at edges.
4.5.2 Fire Rated Board:  Walls - 12" (300mm) at field;     ceiling 8" (200mm) at field.
4.5.3 Non-rated Board:  Walls and ceilings - 12" (300mm) at field.

4.6 Install perimeter screws at not less than 3/8" (10mm) nor more than 2" (13mm) from edges and ends
and shall be opposite the screws on adjacent boards.

4.7 Apply corner beads, Type "L" casing beads and channel casing beads (no J mould permitted).
4.8 Caulk between casing beads and other construction where junctions are exposed to view in

accordance with the requirements of Section 07 92 00.
4.9 Complete caulking at fire separations to maintain the integrity of the fire rating before other encloses

them.
4.10 Wherever drywall abuts a dissimilar material, finish the drywall edge with a type L casing bead.  (No J-

mould permitted.)
4.11 Review structural drawings to determine the nature and extent of the conditions.
4.12 Construct fire rated assemblies in accordance with the requirements of the authorities having

jurisdiction and/or the U.L.C. test design of the assembly.  Co-operate with others and note
particularly, special construction required where mechanical ducts pass through fire rated assemblies.

4.13 Extend all fire rated and sound isolated partitions together with wallboard facings above ceilings to
underside of structure above unless specifically noted otherwise.

4.14 Finish face panel joints and internal angles with joint system consisting of joint compound, joint tape
and taping compound installed according to manufacturer's directions and feathered out onto panel
faces.

4.15  Finish corner beads, control joints and trim as required with two coats of joint compound and one
coat of taping compound, feathered out onto panel faces.

4.16 Fill screw head depressions with joint and taping compounds to bring flush with adjacent surface of
gypsum board so as to be invisible after surface finish is completed.

4.17 Sand lightly to remove burred edges and other imperfections.  Avoid sanding adjacent surface of
board.

4.18 Completed installation to be smooth, level or plumb, free from waves and other defects and ready for
surface finish.

5. Shadowmould - Install shadowmould at wall/ceiling juncture.

6. Access Doors:
6.1 Install access doors supplied by others at locations of mechanical and electrical equipment.
6.2 Rigidly secure frames to furring or framing system.  Seal perimeter of frame.

7. Sound Insulation:  Install friction fit insulation to fill stud space for full height of studs.  Pack all voids.

8. Thermal Insulation:  Install friction fit thermal insulation in stud space to ratings shown on drawings.  Pack
all voids.

9. Vapour Retarder Film:  Install vapour retarder film over all framing as indicated.  Lap all joints on
bearings.  Seal wall vapour retarder to roof vapour retarder to effect continuous seal.

10. Drywall Over Masonry or Concrete:
10.1 Apply purpose-made adhesive to back of drywall in accordance with manufacturer's latest printed

instructions.
10.2 Secure panels to masonry or concrete with laminating compound and concrete nails.
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10.3 Finish joints and nail heads as previously specified.

11. Load Bearing Studs:
11.1  Review installation of type and spacing of built-in brick ties with section 04 20 0.

3.3 ADJUSTMENT AND CLEANING

1. Make GWB good at cut-outs for services and other projections; fill in defective joints, holes and other
depressions with joint compound.

2.  Clean off beads, casings and other trim. Make good all defective work and ensure that surfaces are smooth,
evenly textured and within specific tolerances and left ready to receive specified finishes.

END OF SECTION
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SECTION 09 30 00 - TILING

PART 1  GENERAL

1.1 RELATED REQUIREMENTS

1. Section 09 21 16 - Gypsum Board Assemblies:  Tile backer board.

1.2 REFERENCE STANDARDS

1. ANSI A108.13 - American National Standard for Installation of Load Bearing, Bonded, Waterproof
Membranes for Thin-Set Ceramic Tile and Dimension Stone; 2005 (Reaffirmed 2010).

2. ANSI A118.7 - American National Standard Specifications for High Performance Cement Grouts for Tile
Installation; 2010 (Reaffirmed 2016).

3. ASTM F710 - Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring; 2021.

4. ASTM F1869 - Standard Test Method for Measuring Moisture Vapor Emission Rate of Concrete Subfloor
Using Anhydrous Calcium Chloride; 2022.

1.3 SUBMITTALS

1. See Section 01 30 00 - Administrative Requirements for submittal procedures.

2. Product Data: Provide manufacturers' data sheets on tile, mortar, grout, and accessories. Include
instructions for using grouts and adhesives.

3. Shop Drawings:  Indicate tile layout, patterns, colour arrangement, perimeter conditions, junctions with
dissimilar materials, control and expansion joints, thresholds, ceramic accessories, and setting details.

4. Samples:  Mount tile and apply grout on two plywood panels, minimum 460 mm by 460 mm in size
illustrating pattern, colour variations, and grout joint size variations.

1.4 MOCK-UPS

1. See Section 01 40 00 - Quality Requirements for additional requirements.

2. Construct tile mock-up where indicated on Drawings, incorporating all components specified for the
location.
2.1 Minimum size of mock-up is indicated on Drawings.
2.2 Approved mock-up may remain as part of the Work.
2.3 Demolish mock-up when directed by Consultant, and remove debris from the site.

1.5 DELIVERY, STORAGE, AND HANDLING

1. Protect adhesives from freezing or overheating in accordance with manufacturer's instructions.

1.6 SITE CONDITIONS

1. Do not install solvent-based products in an unventilated environment.

2. Maintain ambient and substrate temperature no lower than 10 degrees C during installation of mortar
materials.

PART 2  PRODUCTS

2.1 MATERIALS

1. Adhesives:
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1.1 Thin Set Mortar:  Equal to Laticrete 254 “Platinum” multipurpose thick set mortar with Microban to
A.N.S.I 118.4 (interior/exterior) or equal by Mapei.

2. Water: potable, free of minerals which are detrimental to mortar and grout mixes.

3. Grout: equal to Laticrete tripoly fortified Portland cement grout fortified with Laticrete 1776 grout Admix
Plus – with Microban – to A.N.S.I 118.7
3.1  Grout mixtures, colours, additives and preparation will be in accordance with manufacturer's

recommendations.
3.2 Portland cement grout.
3.3 Dry curing wall grout.

4. Control Joint Sealant: equal to Latasil tile and stone sealant with Alickoba.

5. Trim: Schluter Systems profiles or equal by Benguard Floor Mouldings.

6. Porcelain Floor/ Wall Tile:
6.1 Daltile, Slate Attache Collection, Porcelain Tile, or approved equal.
6.2 Format 12x24 Tile, 3/8” thick, Matte Finish (Field Tile for Floors & Walls at Elevator Lobbies)
6.3 Allow for 2 colours from full range. See Floor Finish Plans & Interior Elevations for locations & layouts.
6.4 Format 2x2 Straight-Joint Mosaic, 1/4” thick, Matte Finish (Accent Tile for Floors & Walls at Elevator

Lobbies)
6.5 Allow for 2 colours from full range. See Floor Finish Plans & Interior Elevations for locations & layouts.

7. Ceramic Tile:
7.1 Daltile, Colour Wheel – Linear, Glazed Ceramic Tile (Walls at Typical Unit WR & Universal WR) or

approved equal.
7.2 Format 4x12 Tile, Gloss Finish
7.3 c/w coordinating Trims (Bullnose, Cove Base, etc.)
7.4 Allow selection from Price Group 2.
7.5 Daltile, Colour Wheel – Classic, Glazed Ceramic Tile (Backsplash at Typical Unit Kitchen & Common

Room Kitchen) or approved equal.
7.6 Format 3x6 Tile, Gloss Finish
7.7 c/w coordinating Trims (Bullnose, Cove Base, etc.)
7.8 Allow selection from Price Group 2.

8. Glass Tile:
8.1 Olympia Tile, Cristallo Series, Glass Tile (Wall Accent at Universal WR) or approved equal
8.2 Format 2x12 Tile, Gloss Finish
8.3 Allow selection from full colour range.

2.2 SETTING MATERIALS

2.3 GROUTS

1. High Performance Polymer Modified Grout:  ANSI A118.7 polymer modified cement grout.
1.1 Applications:  Use this type of grout where indicated and where no other type of grout is indicated.
1.2 Use sanded grout for joints 3.2 mm wide and larger; use unsanded grout for joints less than 3.2 mm

wide.
1.3 Colour(s):  As selected by Consultant from manufacturer's full line.
1.4 Colour(s): As indicated on Drawings.
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1.5 Equal to Laticrete tripoly fortified Portland cement grout fortified with Laticrete 1776 grout Admix
Plus – with Microban.

PART 3  EXECUTION

3.1 EXAMINATION

1. Verify that sub-floor surfaces are smooth and flat within the tolerances specified for that type of work and
are ready to receive tile.

2. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of work, are dust-
free, and are ready to receive tile.

3. Verify that sub-floor surfaces are dust-free and free of substances that could impair bonding of setting
materials to sub-floor surfaces.

4. Verify that concrete sub-floor surfaces are ready for tile installation by testing for moisture emission rate
and alkalinity; obtain instructions if test results are not within limits recommended by tile manufacturer and
setting materials manufacturer.

5. Verify that concrete sub-floor surfaces are ready for tile installation by testing for moisture emission rate
and alkalinity; obtain instructions if test results are not within the following limits:
5.1 Moisture Vapour Emission Rate:  Not greater than 7.1 kg per 100 sq m per 24 hours, test in

accordance with ASTM F1869.
5.2 Alkalinity (pH):  Verify pH range of 5 to 9, test in accordance with ASTM F710.

6. Verify that required floor-mounted utilities are in correct location.

3.2 PREPARATION

1. Protect surrounding work from damage.

2. Vacuum clean surfaces and damp clean.

3. Seal substrate surface cracks with filler.  Level existing substrate surfaces to acceptable flatness tolerances.

4. Prepare substrate surfaces for adhesive installation in accordance with adhesive manufacturer's
instructions.

3.3 INSTALLATION - GENERAL

1. Lay tile to pattern indicated.  Do not interrupt tile pattern through openings.

2. Cut and fit tile to penetrations through tile, leaving sealant joint space.  Form corners and bases neatly.
 Align floor joints.

3. Place tile joints uniform in width, subject to variance in tolerance allowed in tile size.  Make grout joints
without voids, cracks, excess mortar or excess grout, or too little grout.

4. Form internal angles square and external angles bullnosed.

5. Sound tile after setting.  Replace hollow sounding units.

6. Keep control and expansion joints free of mortar, grout, and adhesive.

7. Prior to grouting, allow installation to completely cure; minimum of 48 hours.

8. Grout tile joints unless otherwise indicated.  Use standard grout unless otherwise indicated.

9. At changes in plane and tile-to-tile control joints, use flexible grout, with either bond breaker tape or backer
rod as appropriate to prevent three-sided bonding.
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3.4 INSTALLATION - FLOORS - MORTAR BED METHODS

1. Mortar Bed Thickness:  16 mm, unless otherwise indicated.

3.5 CLEANING

1. Clean tile and grout surfaces.

3.6 PROTECTION

1. Do not permit traffic over finished floor surface for 4 days after installation.

END OF SECTION
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SECTION 09 51 00 - ACOUSTICAL CEILINGS

PART 1  GENERAL

1.1 SECTION INCLUDES

1. Suspended metal grid ceiling system.

2. Acoustical units.

1.2 SUBMITTALS

1. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

1.3 SITE CONDITIONS

1. Maintain uniform temperature of minimum 16 degrees C, and maximum humidity of 40 percent prior to,
during, and after acoustical unit installation.

PART 2  PRODUCTS

2.1 ACOUSTICAL UNITS

1. Suspension System:
1.1 Intermediate duty main beam classification to ASTM C635.
1.2 Basic Materials:
1.3 Commercial quality cold rolled steel with galvanized coating
1.4 Exposed surfaces chemically cleansed capping prefinished in white baked polyester.
1.5 Accessories:  provide all necessary clips, splicers, connectors, screws, or other special accessories in

galvanized of such strength and design compatible with the system to be installed.
1.6 Hangers:  No. 12 GA. galvanized annealed steel wire.
1.7 Tie Wire:  No. 18 GA. galvanized annealed steel wire
1.8 Standard L-shaped ceiling edge trim, white.

2. Acoustical Panels:  to CAN/CGSB-92.1. ASTM 1268 and ASTM E1264.

Acceptable products by Armstrong, CGC CertainTeed
2.1 Standard:  Lay-in Type “AP #1”.

2.1.1 Size:  24" x 24" (610 x 610 mm), 24" x 48" (610 x 1220mm).
2.1.2 Type:  Armstrong “Cortega” Fire Guard, “823” medium texture, non-directional, white or

equal by CGC and Certainteed. 
2.2 Patterned, Type:  drop-in, AP # 2

2.2.1 Size:  24" x 24" (610 x 610 mm), 24" x 48" (610 x 1200 mm).
2.2.2 Texture:  perforated fissured, textured, colour white. Equal to Cortega Second Look II

Fireguard, scored tegular.

PART 3  EXECUTION

3.1 EXAMINATION

1. Verify existing conditions before starting work.

2. Verify that layout of hangers will not interfere with other work.

3. Verify that all installations in the ceiling space have received a final review by all Consultants before closing
in with acoustic panels.  The Contractor may with the Consultant’s approval proceed with perimeter panels
and those panels at ceiling fixtures, detectors, diffusers and the like.



Alterations to EL Crossley Secondary School
District School Board of Niagara
Tender 24147

09 51 00
Acoustical Ceilings

Page 2  of 2 

MZE Architects Inc.
File No.21-44

March 2024

4.  Beginning of installation signifies acceptance of conditions of areas scheduled for ceiling panels.

3.2 PREPARATION

1. Verify field dimensions prior to commencement.

2.  Verify that layout of hangers will not interfere with other work

3.3 INSTALLATION

1. Install all materials in accordance with the manufacturer’s latest installation recommendations.

2. Install ceilings to layout shown and/or as approved by the Consultant.  Note location of electrical fixtures,
detectors, diffusers, grilles, and the like installed under Division 23 and 26.

3. Terminate ceilings at walls, bulkheads, or other ceilings with the perimeter detail indicated on the plans
and/or spec sheets.  Use longest practical perimeter trim. Mitre corners.

4. Ensure that all surface or recessed ceiling-mounted electrical fixtures and/or other electrical and mechanical
equipment is fully supported (by others) independent of the grid.

5. Unless specified otherwise install all hangers at 4'-0" o.c. (1200 mm) in each direction from building
structure over.  Where hanger locations conflict with ductwork, piping, or other equipment, introduce the
necessary intermediate steel framing to ensure that hangers are supported from building structure.

6. Attach suspension to:
6.1 OWSJ at panel points.
6.2 Precast concrete deck by ramset, cinch anchors, or dropping hanger wires through slab joints prior to

grouting.
6.3

7. Wrap the free end of all hangers and tie wires in a triple pigtail.

8. Install grid assemblies true, rigid, and level within a tolerance not exceeding 1:1000.

9. Fit lay-in panels in areas subject to uplift drafts (i.e. vestibules) with approved hold-down clips.

10. Identify in a manner acceptable to the Consultant those tile providing access to mechanical and/or electrical
equipment.

11. Cut tile must be large enough to lap all edges of grid by 1/4" regardless of the position of the tile within the
panels.

12.  Wherever possible insure that no row of tile shows less than 50 percent of its normal face.

3.4 PROTECTION

1. Protect Work of this section and adjacent Work from damage.  "Make good" all damaged Work to the
satisfaction of the Consultant.

3.5 CLEANING

1. Clean soiled or discoloured surfaces of Work on completion.

2.  Replace components, which are visibly damaged, marred, or unable to be cleaned.

END OF SECTION
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SECTION 09 64 23 - WOOD PARQUET FLOORING

PART 1  GENERAL

1.1 RELATED REQUIREMENTS

1. Section 03 30 00 - Cast-in-Place Concrete:  Concrete subfloor surface; recessed.

2. Section 09 64 29 - Wood Strip and Plank Flooring.

1.2 REFERENCE STANDARDS

1. ASTM F710 - Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring; 2021.

2. ASTM F1869 - Standard Test Method for Measuring Moisture Vapor Emission Rate of Concrete Subfloor
Using Anhydrous Calcium Chloride; 2022.

3. ASTM F2170 - Standard Test Method for Determining Relative Humidity in Concrete Floor Slabs Using in situ
Probes; 2019a.

4. MFMA (SPEC) - Guide Specifications for Maple Flooring Systems; current edition.

1.3 SUBMITTALS

1. See Section 01 30 00 - Administrative Requirements for submittal procedures.

2. Product Data:  Provide data for flooring and floor finish materials.

3. Shop Drawings:  Indicate floor joint pattern and termination details.

4. Samples: Submit two samples 400mm (16") in size illustrating floor finish, colour, and sheen. .  Identify on
each sample species, cut, grade, cushion pads and finish.

5. Maintenance Data:  Include maintenance procedures, recommended maintenance materials, suggested
schedule for cleaning, stripping and re-finishing procedures, stain removal methods, and polishes and
waxes.

6. Maintenance Materials:  Provide the following for Owner's use in maintenance of project.
6.1 See Section 01 60 00 - Product Requirements for additional provisions.
6.2 Extra Flooring Material:  9 sq m matching installed flooring.
6.3 Extra Adhesive:  Quantity necessary for installation of extra flooring material.

1.4  PROTECTION

1. Barricade areas where floor laying and finishing is in progress to prevent traffic over flooring.

2. Cover finished flooring installations with protection adequate to prevent traffic damage, and maintain and
replace protection as necessary until project completion.

3.  Prohibit smoking, use spark-proof equipment, and take all other precautions to avoid fire or explosion, or
both, in areas where flammable materials are being used.

1.5 SITE CONDITIONS

1. Do not install wood flooring until wet construction work is complete and ambient air at installation space
has moisture content stabilized at maximum moisture content of 40 percent.

2. Provide heat, light, and ventilation prior to installation.

3. Store materials in area of installation for minimum period of 24 hours prior to installation.
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4. Maintain minimum room temperature of 18 degrees C and relative humidity in accordance with adhesive
manufacturer's instructions for a minimum period of 48 hours prior to delivery of materials to installation
space, during installation, and after installation.

1.6 WARRANTY

1. Provide a written warranty, signed and issued in the name of the client and project, stating that the
manufacturer and the Flooring Contractor jointly warrant the complete hardwood flooring installation
against warping, buckling, twisting and splitting under normal usage.  Warranty to be in effect for a period
of two (2) years from the date of Substantial Completion.

2.  Warranty to document the name of the flooring system installed, the size, grade and quantity of maple
flooring installed.

PART 2  PRODUCTS

2.1 MATERIALS

1. Wood Parquet Flooring :
1.1 Species:  White oak.
1.2 Grade: Clear .
1.3 Cut:  Plain sawn.
1.4 Moisture Content:  7 to 9 percent.
1.5 Actual Thickness:  19 mm.
1.6 Tile Unit Size:  150 by 150 mm.
1.7 Edging: Tongue and groove, end matched .
1.8 Pattern/Design:  Grain matched edges and ends.
1.9 Treatment:  Acrylic impregnated.

PART 3  EXECUTION

3.1 EXAMINATION

1. Verify that sub-floor surfaces are smooth and flat within the tolerances specified for that type of work and
are ready to receive wood flooring.

2. Verify that sub-floor surfaces are dust-free and free of substances that could impair bonding of materials to
sub-floor surfaces.

3. Verify that wood sub-floors have 12 percent maximum moisture content.

4. Verify that concrete sub-floor surfaces are ready for wood flooring installation by testing for moisture
emission rate and alkalinity; obtain instructions if test results are not within limits recommended by
adhesive materials manufacturer.

5. Verify that concrete sub-floor surfaces are ready for wood flooring installation by testing for moisture
vapour emission rate and alkalinity; obtain instructions from Consultant if test results are not within the
following limits:
5.1 Moisture Vapour Emission Rate:  Not greater than 168 ug per sq m per second, when tested in

accordance with ASTM F1869.
5.2 Relative Humidity:  Not greater than 75 percent relative humidity at 40 percent of slab thickness,

when tested in accordance with ASTM F2170
5.3 Alkalinity:  5 to 9 pH range, when tested in accordance with ASTM F710.
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6. Verify that required floor-mounted utilities are in correct location.

3.2 PREPARATION

1. Prepare sub-floor to receive wood flooring in accordance with manufacturer's and MFMA instructions.

2. Remove sub-floor ridges and bumps.  Fill minor or local low spots, cracks, joints, holes, and other defects
with sub-floor filler to achieve smooth, flat, hard surface.

3. Prohibit traffic until filler is cured.

4. Vacuum clean substrate.

3.3 INSTALLATION

1. Wood Flooring:
1.1 Install wood flooring in accordance with manufacturer's and MFMA installation instructions.
1.2 Set wood flooring in place, press with heavy roller to attain full adhesion.

3.4 CLEANING

1. See Section 01 70 00 - Execution and Closeout Requirements for additional requirements.

2. Remove excess adhesive from floor, base, and wall surfaces without damaging surfaces.

3. Clean and polish floor surfaces in accordance with  floor finish manufacturer's  instructions.

3.5 PROTECTION

1. Prohibit traffic on floor finish for 48 hours after installation.

2. Place protective coverings over finished floors; do not remove coverings until Date of Substantial
Performance.

END OF SECTION
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SECTION 09 65 00 - RESILIENT FLOORING

PART 1  GENERAL

1.1 RELATED REQUIREMENTS

1. Section 09 05 61 - Common Work Results for Flooring Preparation:  Independent agency testing of concrete
slabs, removal of existing floor coverings, cleaning, and preparation.

1.2 REFERENCE STANDARDS

1. ASTM F1303 - Standard Specification for Sheet Vinyl Floor Covering with Backing; 2004 (Reapproved 2021).

2. ASTM F1700 - Standard Specification for Solid Vinyl Floor Tile; 2020.

3. ASTM F1913 - Standard Specification for Vinyl Sheet Floor Covering Without Backing; 2019.

1.3 SUBMITTALS

1. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

2. Shop Drawings:  Indicate seaming plans and floor patterns.

3. Selection Samples:  Submit manufacturer's complete set of colour samples for Consultant's initial selection.

4. Verification Samples:  Submit two  samples, 150 by 150 mm  in size illustrating colour and pattern for each
resilient flooring product specified.

5. Maintenance Data:  Include maintenance procedures, recommended maintenance materials, and suggested
schedule for cleaning, stripping, and re-waxing.

6. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
6.1 See Section 01 60 00 - Product Requirements, for additional provisions.
6.2 Extra Flooring Material:  _____ square metres of each type and colour.
6.3 Extra Wall Base:  _____ linear metres of each type and colour.
6.4 Extra Stair Materials:  Quantity equivalent to 5 percent of each type and colour.

1.4 DELIVERY, STORAGE, AND HANDLING

1. Upon receipt, immediately remove any shrink-wrap and check materials for damage and the correct style,
colour, quantity and run numbers.

2. Store all materials off of the floor in an acclimatized, weather-tight space.

3. Maintain temperature in storage area between 13 degrees C and 72 degrees C.

4. Protect roll materials from damage by storing on end.

5. Do not double stack pallets.

1.5 SITE CONDITIONS

1. Store materials for not less than 48 hours prior to installation in area of installation at a temperature of 21
degrees C to achieve temperature stability.  Thereafter, maintain conditions above 13 degrees C.

PART 2  PRODUCTS

2.1 SHEET FLOORING

1. Luxury Vinyl Plank (LVP): to ASTM E-648.  
1.1 Smoke density Test: ASTM E-662 and NFPA 258
1.2 Flammability Test: AS1530:3
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1.3 Forbo, Allura, Flex FL1, Tackified Loose Lay with 1.00mm Wear Layer (Typical Units - unless noted
otherwise, Staff Room, and Common Room – unless noted otherwise) or approved equal.

1.4 Glue-down installation as per Manufacturer’s instructions, and recommended adhesives.
1.5 Allow selection from full colour range.

2. Rubber Base:
2.1 Rubber Base - 1: To CAN/CSA-A12 6.5

2.1.1 Tarkett, Johnsonite Traditional Wall Base (Base Cabinet Kickplates at Typical Unit Kitchens &
WRs) or approved equal.

2.1.2 4” high w/ Toe
2.1.3 Allow selection from full colour range.

2.2 Rubber Base - 2: To CAN/CSA-A12 6.5
2.2.1 Tarkett, Johnsonite Millwork Wall Finishing System (Typical Unit – unless noted otherwise,

Staff Room and Common Room – unless noted otherwise) or approved equal.
2.2.2 Profile, Reveal 4.25” high
2.2.3  Allow selection from full colour range

3. Primer:  As recommended by manufacturer of each material for each sub-floor condition or equal to Mapei
U.P.

4. Sealers and Wax:  As recommended by manufacturer of flooring.

5. Floor Protection:  Heavy Kraft paper laminated to both sides of glass fibre reinforcing mesh.

6. Resilient Thresholds:  To be equal to Johnsonite Rubber in a colour to be selected by the Consultant.

7. Patching Compound:  Equal to Mapei "Plani Patch".

PART 3  EXECUTION

3.1 EXAMINATION

1. Unless specified or indicated otherwise, the Work of this section will be done after all other Trades including
paint finishes, are completed.

2. Before proceeding with the laying of any flooring, test the substrate at all areas to ensure that moisture
level and acid alkali balance is within the limits recommended by the adhesive and resilient flooring
manufacturer.

3.  Examine substrate to ensure it is satisfactory to receive the Work of this section.  Report any unsatisfactory
or questionable conditions to the Consultant in writing.  Defective Work resulting from a failure to advise
will be the responsibility of this section.

3.2 SUBFLOOR TREATMENT

1. Remove sub-floor ridges and bumps.  Fill low spots, cracks, joints, holes, and other defects with patching
compound.  Allow to dry and cure before proceeding.

2. Thoroughly clean surfaces to receive flooring products of soil, dirt, dust, oil, grease, or any deposit that
might affect the bond or the appearance of the finished Work.

3.  Prime or seal sub-floor as required by and in accordance with adhesive and flooring manufacturer's
specifications.
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3.3 APPLICATION

1. General:
1.1 Install each material in accordance with manufacturer's printed instructions.
1.2 Before installing the resilient flooring materials, ensure that variations in shade or pattern of

production runs are grouped to avoid variations apparent within any one area.
1.3 Unless indicated otherwise flooring in closets to be the same as the room off which they open.
1.4 Carry floor patterns uninterrupted under movable-type partitions.
1.5 Install floorings to pattern shown with feature strips and floor markings where indicated.
1.6 All resilient floors whether tile or sheet goods to be rolled in two directions with 100 lb. (45 kg) three

section roller.
1.7 Remove and replace any adhesive that may have been left longer than its working time.

2. Rubber Base:
2.1 Install base to minimize number of end joints.
2.2  Apply adhesive to base and bed firmly to wall using 6 lb. (3 kg) hand roller.
2.3 At rooms where base is scheduled, install at walls, toe space of counters, and around freestanding

columns.
2.4 Mitre internal and external corners.
2.5 Install a matching rubber base in closets off rooms scheduled for resilient flooring.

3. Resilient Thresholds:  Install at all locations where resilient flooring abuts another flooring material.

4. Sheet Material:
4.1 Install in manufactured width to maximum length.
4.2 Install to minimize number of seams.  Minimum panel width to be 1/3 width of full material.
4.3 Lay sheet material laid true, level, and even with tightly aligned joints, and scribed, cut, fitted carefully

to walls, doorways, and around all permanent cabinets and fixtures.
4.4 Apply adhesive uniformly using recommended trowel.  Do not spread more adhesive that can be

covered by flooring prior to initial set.
4.5 Run sheets at right angle to room entrance.  Double cut sheet joints.  Weld joints chemically to

manufacturer's printed instructions.
4.6  As installation progresses roll flooring to remove adhesive, ridges, entrapped air to ensure full

adhesion.

3.4 CLEANING, SEALING AND WAXING

1. Remove excess adhesive from floor, base, and wall surfaces without damage.

2. Clean, seal, and wax  in accordance with manufacturer's written instructions.

3.5 PROTECTION

1. Prohibit traffic on resilient flooring for 48 hours after installation.

END OF SECTION
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SECTION 09 66 13 - PORTLAND CEMENT TERRAZZO FLOORING

PART 1  GENERAL

1.1 RELATED REQUIREMENTS

1. Section 03 30 00 - Cast-in-Place Concrete:  Concrete subfloor with wood float finish.

2. Section 06 10 00 - Rough Carpentry:  Wood subfloor.

3. Section 07 92 00 - Joint Sealants:  Sealing joints between terrazzo work and adjacent construction and
fixtures.

1.2 REFERENCE STANDARDS

1. TTMAC (IM) - Tile Installer Technical Handbook; 2018/2019.

1.3 SUBMITTALS

1. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

2. Samples:  Submit two samples, 150 by 150 mm in size illustrating colour, chip size and variation, chip
gradation, mortar colour, and typical divider strip.

3. Provide the Owner with a copy of the T.T.M.A.C. Maintenance Guide for Incorporation in maintenance
manual

1.4 QUALITY ASSURANCE

1. Perform work in accordance with TTMAC (IM) written recommendations.

1.5 SITE CONDITIONS

1. Do not install terrazzo when temperature is below 10 degrees C or above 32 degrees C.

2. Maintain temperature within specified range 24 hours before, during, and 72 hours after installation of
terrazzo.

PART 2  PRODUCTS

2.1 MATERIALS

1. Marble Chips: To CSA A194.1M.
1.1 Nos. 1and 2 chips of best quality Canadian marble.  Allow for a total of 15% Italian Marble.  All to CSA

A194.1 M.  Borders to contrast with field where indicated and to match existing.

2. Portland Cement:  To CAN/CSA 3-A5-M, Type 10.

3. Colour:  
3.1 Approved non-fading mineral pigments to match existing.
3.2 Selection by Consultant

4. Water:  Potable.

5. Division Strips:
5.1 At field ⅛” (3 mm) by 1½” (12.5 mm) zinc white metal.
5.2 At changes of flooring ¼” (3 mm) by 1½” (12.5 mm), at bases ⅛” (3mm) x ¾” (19.0mm).

6. Sand:  To be sharp, screened and free of organic material conforming to CAN/CSA-A23-.1

7. Abrasives: To be aluminum aggregates of selected colour.

8. Wire Mesh: To ASTM A82 A185 – 2” x 2” galvanized.
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9. Separator: 4 mil poly.

10. Non-Slip Inserts:   Epoxy grip strip.

11. Floor Sealers and Finish:
11.1 Terroxy: Acrylic solvent based sealer by Domus Terrazzo Supply Company.

PART 3  EXECUTION

3.1 EXAMINATION

1. Verify that substrate surfaces are ready to receive work.

2. Do not begin terrazzo work until concrete substrate has cured 28 days, minimum, and has dried to a
maximum moisture content of 12 percent.

3. Coordinate placement of terrazzo divider strips with location of mechanical and electrical access covers.

3.2 PREPARATION

1. Clean substrate of foreign matter.

2. Remove loose or flaking concrete and repair to form sound, solid substrate.

3. Remove surface water and thoroughly brush in neat cement slurry bond coat.

4. Prepare wood subfloor, tape joints, and apply subfloor filler. Isolate terrazzo installation from wood
subfloor with slip sheet, lapping edges and ends.

3.3 INSTALLATION

1. Field:
1.1 Areas to Receive Terrazzo:  Depress a minimum of 2" below finish floor.  Review drawings carefully

and note that the structure may dictate a deeper depression than the minimum.
1.2 Cover structural slab with poly.
1.3 Underbed: one part cement to four parts sand, screed to within ⅝” (16mm) of finished floor

level.  Reinforce with wire mesh – lap 2”.
1.4 Divider Strips and Thresholds: Install to true level surface of finished floor.
1.5 Topping: install to minimum thickness of ⅝” (16mm). Allow to cure. Grind.
1.6 Following initial grind, flush with water and grout voids.
1.7 Allow to cure 48 hours minimum and fine grind.
1.8 Unless indicated otherwise, maintain a maximum slope of 1:200 to floor drains.
1.9 As soon as possible after cleaning and when dry, apply sealer.

2. Base:
2.1 Unless detailed or indicated otherwise install terrazzo cove base to 4" (100 mm) height.  Border width

to be a maximum of 4" (100 mm).
2.2 Install true to line and level and carefully wet grind free of waves or imperfections.
2.3 Finish grind top of base. Do not use metal strip.
2.4 Install base and border strips to a maximum of 6'-0" o.c. (1800 mm o.c.).

3. Division Strips:
3.1 Install to divide field into 24" (600 mm) squares, or to layout shown on drawings, or to Consultant's

direction.
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3.2 Review with Consultant proposed arrangement of division strips before commencing.  The Consultant
reserves the right to request additional strips where in his opinion terrazzo appears vulnerable to
cracking.

4. Terrazzo Stairs:
4.1 At metal pans weld 2” x 2” galvanized welded fabric mesh conforming to ASTM A82 and A185 into

pans. Lap joints 2” min keep reinforcing in middle of pans.
4.2 Install sand and cement underbed. Allow to cure.
4.3 Install ⅝” topping. Finish as previously specified.
4.4 Provide two ⅜”wide slots with purpose made formed metal strips at front edge of tread.
4.5 After final grind and sealer application, mask recess on 4 sides with double thickness masking

tape.  Install epoxy grip strip as directed by manufacturer in slots 2mm above treads.
4.6 Remove masking tape.

5. Non-slip Inserts at Stair Treads:  Finish treads with continuous non-slip insert at front edge.  Provide ½” (12
mm) wide recess at tread with purpose-made formed metal strip.  After final grind, mask recess on four
sides with two thicknesses of masking tape.  Mix Epoxy Grip Strip Powder as per manufacturer's
recommendations and install at recess.

6. Non-slip Inserts at Ramp:  Install across full width of the ramp and at 8" o.c. (200 mm o.c.).  Provide ½” (12
mm) wide recesses for abrasive strips using purpose-made formed metal strip.  After final grind, mask the
recess on four sides with two thicknesses of masking tape.  Mix Epoxy Grip Strip Powder as per
manufacturer's recommendations and install at the recess.

7. Seal and Finish:  After cleaning and when thoroughly dry:  Apply acrylic base sealer to manufacturer’s latest
printed instructions.

3.4 PATCHING OR "MAKING GOOD"

1. Remove and replace any defective or damaged Work when directed by the Consultant.  Make good existing
terrazzo areas disturbed by the Work of this contract.

2. Where the existing field or base terrazzo is being “made good” strip back to nearest division strip and
commence new Work at this point.  The new and existing terrazzo are to match in all respects in this area.

3.  Terrazzo chips in the addition may vary from the existing.

3.5 CLEANING

1. Scrub and clean terrazzo surfaces with cleaner in accordance with TTMAC (IM) instructions.  Let dry.

2. Seal and polish surfaces in accordance with TTMAC (IM) instructions.

3.6 PROTECTION

1. Do not permit construction traffic over finished terrazzo surfaces.

END OF SECTION
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SECTION 09 91 13 - EXTERIOR PAINTING

PART 1  GENERAL

1.1 RELATED REQUIREMENTS

1. Section 05 50 00 - Metal Fabrications:  Shop-primed items.

2. Section 09 91 23 - Interior Painting.

1.2 REFERENCE STANDARDS

1. ASTM D4442 - Standard Test Methods for Direct Moisture Content Measurement of Wood and Wood-Based
Materials; 2020.

2. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual; Current Edition.

1.3 SUBMITTALS

1. See Section 01 30 00 - Administrative Requirements for submittal procedures.

2. Samples:  Submit two paper chip samples, ____x____ mm in size illustrating range of colours and textures
available for each surface finishing product scheduled.

1.4 QUALITY ASSURANCE

1. Retain Purchase Orders, Invoices and other documents to prove that all materials utilized in the project
meet this specification.

2. Standard of Acceptance:
2.1 Walls:  No defects visible from a distance of 1000 mm at 90° to surface.
2.2 Ceilings:  No defects visible from floor at 45° to surface when viewed using final lighting source.
2.3  Final coat to exhibit uniformity of sheen across full surface area

1.5 DELIVERY, STORAGE, AND HANDLING

1. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.

2. Container Label:  Include manufacturer's name, type of paint, brand name, lot number, brand code,
coverage, surface preparation, drying time, cleanup requirements, colour designation, and instructions for
mixing and reducing.

3. Paint Materials:  Store at minimum ambient temperature of 7 degrees C and a maximum of 32 degrees C, in
ventilated area, and as required by manufacturer's instructions.

1.6 SITE CONDITIONS

1. Do not apply materials when surface and ambient temperatures are outside the temperature ranges
required by the paint product manufacturer.

2. Follow manufacturer's recommended procedures for producing best results, including testing of substrates,
moisture in substrates, and humidity and temperature limitations.

3. Provide lighting level of 860 lx measured mid-height at substrate surface.

PART 2  PRODUCTS

2.1 PAINTS AND FINISHES - GENERAL

1. Qualified Products:
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1.1 Paint: Sherwin-Williams, Para, ICI (formerly Glidden and Devoe, CIL), Pittsburg, Benjamin Moore. Final
coat tints to include “Low” to “0” VOC’s. Provide data sheets prior to commencing on site.

1.2 Exposed pre-cast concrete ceilings: spray a 20-25 mil thickness of Niagara Protective Coatings
“Liquistone” # 50 in a 2 coat application

2. Paints and Finishes:  Ready mixed, unless required to be a site-catalyzed paint.
2.1 Provide paints and finishes of a soft paste consistency, capable of being readily and uniformly

dispersed to a homogeneous coating, with good flow and brushing properties, and capable of drying
or curing free of streaks or sags.

2.2 Supply each paint material in quantity required to complete entire project's work from a single
production run.

2.3 Do not reduce, thin, or dilute paint or finishes or add materials unless such procedure is specifically
described in manufacturer's product instructions.

3. Colours:
3.1 Colour schedule will be based upon the selection of 5 base colours and 5 accent colours.  No more

than 10 colours will be selected for the entire project and no more than 3 colours will be selected in
each area.

3.2 Selection of colours will be from manufacturers full range of colours.
3.3 Where specific products are available in a restricted range of colours, selection will be based on the

limited range.
3.4 Perform all colour tinting operations prior to delivery of paint to site.  On-site tinting of painting

materials allowed only with Consultant’s written permission.
3.5  Tint second coat in a three coat system slightly lighter colour than top coat to show visible difference

between coats.

PART 3  EXECUTION

3.1 EXAMINATION

1. Verify that surfaces are ready to receive work as instructed by the product manufacturer.

2. Examine surfaces scheduled to be finished prior to commencement of work.  Report any condition that may
potentially effect proper application.

3. If substrate preparation is the responsibility of another installer, notify Consultant of unsatisfactory
preparation before proceeding.

4. Test shop-applied primer for compatibility with subsequent cover materials.

5. Measure moisture content of surfaces using an electronic moisture meter.  Do not apply finishes unless
moisture content of surfaces are below the following maximums:
5.1 Exterior Plaster and Stucco:  12 percent.
5.2 Fibre Cement Siding:  12 percent.
5.3 Masonry, Concrete, and Concrete Masonry Units:  12 percent.
5.4 Exterior Wood:  15 percent maximum, measured in accordance with ASTM D4442.
5.5 Concrete Floors and Traffic Surfaces:  8 percent.

3.2 PREPARATION

1. Clean surfaces thoroughly and correct defects prior to application.
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2. Prepare surfaces using the methods recommended by the manufacturer for achieving the best result for the
substrate under the project conditions.

3. Remove or repair existing paints or finishes that exhibit surface defects.

4. Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim,
escutcheons, and fittings, prior to preparing surfaces for finishing.

5. Seal surfaces that might cause bleed through or staining of topcoat.

6. Remove mildew from impervious surfaces by scrubbing with solution of tetra-sodium phosphate and
bleach. Rinse with clean water and allow surface to dry.

7. Clean all paintable surfaces and floors of loose dirt, dust or grit prior to application of materials.

8. Solvent-clean metal surfaces to remove grease and oil.

9. Fill with wood paste filler nail holes, cracks, etc... in woodwork after first coat specified has been applied.

10. If applied prime coat does not dry to uniform sheen over entire surface, spot-prime areas indicating suction
before applying finish.

11. Spot-prime coat with shop coat caused by cleaning, repairing, erection, etc...

12. Tint filler to match stain for stained woodwork.

13. Wash galvanized metal surfaces thoroughly with mineral spirits followed by one coat of purpose made etch
type primer.

14. Ensure that humidity level and concrete floor cure are acceptable to permit application of Dry-Fall paint at
exposed structure and steel deck areas.

15.  Preparation of existing surfaces may include but not be confined to cleaning, filling, sanding, scraping, wire
brushing, acid etching and sand blasting.

3.3 APPLICATION

1. Install each material in strict accordance with the manufacturer’s printed instructions.

2. Workmanship to be of the very best; materials uniformly spread and flowed on without runs, sags or
evidence of applicator marks.

3.  Employ only skilled mechanics to do finish Work

4. Remove unfinished louvres, grilles, covers, and access panels on mechanical and electrical components and
paint separately.

5. Apply products in accordance with manufacturer's written instructions and recommendations in "MPI
Architectural Painting Specification Manual".

6. Do not apply finishes to surfaces that are not dry.  Allow applied coats to dry before next coat is applied.

7. Apply each coat to uniform appearance.

8. Unless otherwise indicated in the schedule, or in alteration Work where they have been previously painted,
no painter’s finishes are required on acoustic tile ceilings, concrete floors, exterior concrete, exterior brick,
rubber base, ceramic tile, copper, bronze, chromium plate, nickel, stainless steel, anodized or lacquered
aluminum monel metal, factory-finished metals, cork.

9. Paint metal access and electrical panels with doors open and leave until dry.
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10. Paint both sides and edges of plywood backboards for mechanical/electrical equipment before installation.

11. Fill all voids and pinholes before application of final coat(s).

12. Vacuum clean surfaces of loose particles.  Use tack cloth to remove dust and particles just prior to applying
next coat.

13. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed prior to
finishing.

14. Finishing:
14.1 Sand gloss enamel, varnish and undercoater, prior to applying succeeding coats.  Sand lightly with 00

sandpaper between coats on wood and metal.
14.2 Tint undercoats of paint or enamel to approximate finish colour, allowing enough colour variation for

guide coat.  Allow coats to dry thoroughly before applying succeeding coats.
14.3 Four Door Edges:  Finished similarly to door face after fitting.
14.4 Paint paintable surfaces reasonably visible through grilles and openings in ducts, convectors, walls, or

ceilings, or through grilles and baffles.
14.5 Finish closets same as adjoining rooms unless otherwise specified.
14.6 Exposed wiring, piping, ductwork, and insulation shall be painted.
14.7 Prime caulking with oil paint before application of final finish.

15. Gloss Values:
15.1 Gloss value shall be in accordance with ASTM D523 tentative method of test for 60 Deg. Specular

gloss.
15.2 Gloss values shall be as follows:

Flat                     Less than 10
Eggshell             10 to 35
Semi-gloss         35 to 60
Gloss                  60 to 80
 High Gloss         80 to 90

3.4 EXTERIOR FINISHES

1. General:
1.1 Paint only new paintable surfaces.
1.2 Paint exposed gas piping.

2. Metal:
2.1 One coat zinc chromate primer (unless shop primed by others).
2.2 Two coats exterior acrylic, semi-gloss.

3. Galvanized Metal:
3.1 One coat galvanized iron primer.
3.2  Two coats exterior acrylic, semi-gloss.

3.5 SITE QUALITY CONTROL

1. See Section 01 40 00 - Quality Requirements for general requirements for site inspection.
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3.6 CLEANING

1. Collect waste material that could constitute a fire hazard, place in closed metal containers, and remove daily
from site.

2. On completion, touch up and refinish minor defective Work.  Refinish entire surfaces where finish is
damaged or not acceptable.  Remove spills or spots from surfaces of others and be totally responsible for
damage to same

3.7 PROTECTION

1. Protect finishes until completion of project.

2. Touch-up damaged finishes after Substantial Performance.

3. Protect existing building surfaces not scheduled for paint from spatters, markings and other damage.  If
damaged, clean and restore surfaces as directed by Consultant.

4. Cover or mask floors, windows and other ornamental hardware adjacent to areas being painted to prevent
damage and to protect from paint drops and splatters.  Use non-staining coverings.

5. Protect items that are permanently attached such as fire labels on doors and frames.

6.  Protect factory finished products and equipment

END OF SECTION
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SECTION 09 91 23 - INTERIOR PAINTING

PART 1  GENERAL

1.1 RELATED REQUIREMENTS

1. Section 05 50 00 - Metal Fabrications:  Shop-primed items.

2. Section 09 91 13 - Exterior Painting.

3. Section 09 96 00 - High-Performance Coatings.

1.2 REFERENCE STANDARDS

1. ASTM D4442 - Standard Test Methods for Direct Moisture Content Measurement of Wood and Wood-Based
Materials; 2020.

1.3 SUBMITTALS

1. See Section 01 30 00 - Administrative Requirements for submittal procedures.

2. Samples:  Submit paper "draw down" samples, 216 by 279 mm in size, illustrating range of colours available
for each finishing product specified.
2.1 Where sheen is specified, submit samples in only that sheen.
2.2 Where sheen is not specified, submit each colour in each sheen available.

1.4 QUALITY ASSURANCE

1. Manufacturer Qualifications:  Company specializing in manufacturing the products specified, with minimum
three years documented experience.

2. Applicator Qualifications:  Company specializing in performing the type of work specified with minimum 5
years experience and approved by manufacturer .

1.5 DELIVERY, STORAGE, AND HANDLING

1. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.

2. Container Label:  Include manufacturer's name, type of paint, brand name, lot number, brand code,
coverage, surface preparation, drying time, cleanup requirements, colour designation, and instructions for
mixing and reducing.

3. Paint Materials:  Store at minimum ambient temperature of 7 degrees C and a maximum of 32 degrees C, in
ventilated area, and as required by manufacturer's instructions.

1.6 SITE CONDITIONS

1. Do not apply materials when surface and ambient temperatures are outside the temperature ranges
required by the paint product manufacturer.

2. Follow manufacturer's recommended procedures for producing best results, including testing of substrates,
moisture in substrates, and humidity and temperature limitations.

3. Do not apply materials when relative humidity exceeds 85 percent; at temperatures less than 3 degrees C
above the dew point; or to damp or wet surfaces.

4. Minimum Application Temperature for Paints:  10 degrees C for interiors unless required otherwise by
manufacturer's instructions.

5. Provide lighting level of 860 lx measured mid-height at substrate surface.
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PART 2  PRODUCTS

2.1 PAINTS AND FINISHES - GENERAL

1. Qualified Products:

2. Paint: Sherwin-Williams, Para, ICI (formerly Glidden and Devoe, CIL), Pittsburg, Benjamin Moore. Final coat
tints to include “Low” to “0” VOC’s. Provide data sheets prior to commencing on site.
2.1 Exposed pre-cast concrete ceilings: spray a 20-25 mil thickness of Niagara Protective Coatings

“Liquistone” # 50 in a 2 coat application

3. Paints and Finishes:  Ready mixed, unless intended to be a site-catalyzed paint.
3.1 Provide paints and finishes of a soft paste consistency, capable of being readily and uniformly

dispersed to a homogeneous coating, with good flow and brushing properties, and capable of drying
or curing free of streaks or sags.

3.2 Supply each paint material in quantity required to complete entire project's work from a single
production run.

3.3 Do not reduce, thin, or dilute paint or finishes or add materials unless such procedure is specifically
described in manufacturer's product instructions.

2.2 COLOURS

1. Colour schedule will be based upon the selection of 5 base colours and 5 accent colours.  No more than 10
colours will be selected for the entire project and no more than 3 colours will be selected in each area.

2. Selection of colours will be from manufacturers full range of colours.

3. Where specific products are available in a restricted range of colours, selection will be based on the limited
range.

4. Perform all colour tinting operations prior to delivery of paint to site.  On-site tinting of painting materials
allowed only with Consultant’s written permission.

5.  Tint second coat in a three coat system slightly lighter colour than top coat to show visible difference
between coats.

PART 3  EXECUTION

3.1 EXAMINATION

1. Do not begin application of paints and finishes until substrates have been properly prepared.

2. Verify that surfaces are ready to receive work as instructed by the product manufacturer.

3. Examine surfaces scheduled to be finished prior to commencement of work.  Report any condition that may
potentially effect proper application.

4. If substrate preparation is the responsibility of another installer, notify Consultant of unsatisfactory
preparation before proceeding.

5. Test shop-applied primer for compatibility with subsequent cover materials.

6. Measure moisture content of surfaces using an electronic moisture meter.  Do not apply finishes unless
moisture content of surfaces are below the following maximums:
6.1 Gypsum Wallboard:  12 percent.
6.2 Plaster and Stucco:  12 percent.
6.3 Masonry, Concrete, and Concrete Masonry Units:  12 percent.
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6.4 Interior Wood:  15 percent, measured in accordance with ASTM D4442.
6.5 Concrete Floors and Traffic Surfaces:  8 percent.

3.2 PREPARATION

1. Remove electrical cover plates, light fixtures, surface hardware on doors, door stops, bath accessories.
Reinstall when painting is completed.

2. As painting operations progress, place “WET PAINT” signs in occupied areas to approval of Consultant.

3. Cut out as required and fill depressions, scratches, cracks, abrasions, etc... flushing patches with adjoining
surfaces and allowing to dry before sealing and priming.

4. Fill or remove drywall imperfections, which become visible after prime coat has been applied.  Make flush
with adjoining surfaces, and spot-primed.

5. Clean all paintable surfaces and floors of loose dirt, dust or grit prior to application of materials.

6. Solvent-clean metal surfaces to remove grease and oil.

7. Fill with wood paste filler nail holes, cracks, etc... in woodwork after first coat specified has been applied.

8. If applied prime coat does not dry to uniform sheen over entire surface, spot-prime areas indicating suction
before applying finish.

9. Spot-prime coat with shop coat caused by cleaning, repairing, erection, etc...

10. Tint filler to match stain for stained woodwork.

11. Wash galvanized metal surfaces thoroughly with mineral spirits followed by one coat of purpose made etch
type primer.

12. Ensure that humidity level and concrete floor cure are acceptable to permit application of Dry-Fall paint at
exposed structure and steel deck areas.

13.  Preparation of existing surfaces may include but not be confined to cleaning, filling, sanding, scraping, wire
brushing, acid etching and sand blasting.

3.3 APPLICATION

1. General:
1.1 Install each material in strict accordance with the manufacturer’s printed instructions.
1.2 Workmanship to be of the very best; materials uniformly spread and flowed on without runs, sags or

evidence of applicator marks.
1.3 Employ only skilled mechanics to do finish Work.
1.4 Unless otherwise indicated in the schedule, or in alteration Work where they have been previously

painted, no painter’s finishes are required on acoustic tile ceilings, concrete floors, exterior concrete,
exterior brick, rubber base, ceramic tile, copper, bronze, chromium plate, nickel, stainless steel,
anodized or lacquered aluminum monel metal, factory-finished metals, cork.

1.5 Paint metal access and electrical panels with doors open and leave until dry.
1.6 Paint both sides and edges of plywood backboards for mechanical/electrical equipment before

installation.
1.7 Fill all voids and pinholes before application of final coat(s).

2. Finishing:
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2.1 Sand gloss enamel, varnish and undercoater, prior to applying succeeding coats.  Sand lightly with 00
sandpaper between coats on wood and metal.

2.2 Tint undercoats of paint or enamel to approximate finish colour, allowing enough colour variation for
guide coat.  Allow coats to dry thoroughly before applying succeeding coats.

2.3 Four Door Edges:  Finished similarly to door face after fitting.
2.4 Paint paintable surfaces reasonably visible through grilles and openings in ducts, convectors, walls, or

ceilings, or through grilles and baffles.
2.5 Finish closets same as adjoining rooms unless otherwise specified.
2.6 Exposed wiring, piping, ductwork, and insulation shall be painted.
2.7 Prime caulking with oil paint before application of final finish.

3. Gloss Values:
3.1 Gloss value shall be in accordance with ASTM D523 tentative method of test for 60 Deg. Specular

gloss.
3.2 Gloss values shall be as follows:

Flat                   Less than 10
Eggshell           10 to 35
Semi-gloss       35 to 60
Gloss                60 to 80
 High Gloss       80 to 90

3.4 INTERIOR FINISHES

1. General:
1.1 Paint as noted.
1.2 Note Room Schedule or Work Schedule for exemptions to 1.1.  These are “Limited Painting”, “Patch

Painting” or “No Painting Finishes”.
1.3 Where a room bears an identifying room number on the drawings but is not listed in the “Room

Schedule” or “Work Schedule”, the Work will be confined to patch painting of any disturbed areas.

2. Metal:
2.1 One coat Zinc Chromate primer (unless shop primed by others).
2.2 Two coats oil based enamel.

Note: Galvanized metal to receive one coat of galvanized iron primer.

3. Masonry Block:
3.1 One coat tinted block filler.  Spray applied, then rolled.
3.2 Two coats of acrylic latex, Eggshell.

4. Drywall:
4.1 One coat latex sealer.
4.2 Two coats acrylic latex paint, eggshell.

5. Concrete Floors:
5.1 Equal to Sherwin-Williams armor-seal tread-flex water-based single component acrylic coating. 
5.2 First coat application 1.5-2.0 mils primer -  second coat 1.5-2.0 finish- semi-gloss.
5.3 Remove sealer, fill bug hole, voids, sweep clean.
5.4 Entire installation to manufacturers latest printed instruction.  Including adequate curing time,

moisture content and temperature.
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6. Glazed Coated Areas:  Doors, door frames, grilles, convectors, trims and the like in glazed coated areas are
to be painted as specified.

7. Painting Above New Open Grid or Louvered Luminous Ceiling or Luminous Interior Soffit Areas:  All
structure, pipes, ducts and the like, above the level of the lamps of the luminous ceiling shall receive one
spray coat of flat back acrylic latex paint.  Portions between the lamps and the ceiling shall receive two coats
of white alkyd paint.

3.5 CLEANING

1. Collect waste material that could constitute a fire hazard, place in closed metal containers, and remove daily
from site.

2. On completion, touch up and refinish minor defective Work.  Refinish entire surfaces where finish is
damaged or not acceptable.  Remove spills or spots from surfaces of others and be totally responsible for
damage to same.

3.6 PROTECTION

1. Protect finishes until completion of project.

2. Touch-up damaged finishes after Substantial Performance.

END OF SECTION
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SECTION 10 11 01 - VISUAL DISPLAY BOARDS

PART 1  GENERAL

1.1 RELATED REQUIREMENTS

1. Section 06 10 00 - Rough Carpentry:  Blocking and supports.

2. Section 06 20 00 - Finish Carpentry:  Wood frame and chalkrails.

3. Section 09 91 23 - Interior Painting:  Finishing of wood frame and chalkrail.

1.2 SUBMITTALS

1. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

2. Product Data:  Provide manufacturer's data on chalkboard, markerboard, tackboard, tackboard surface
covering, trim, and accessories .

3. Shop Drawings:  Indicate wall elevations, dimensions, joint locations, special anchor details.

4. Samples:  Submit colour charts for selection of colour and texture of chalkboard, markerboard, tackboard
surface covering, and trim .

5. Samples:  Submit two  samples 50 by 50 mm  in size illustrating materials and finish, colour and texture of
chalkboard, markerboard, and trim .

1.3 QUALITY ASSURANCE

1. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this section
with minimum three years documented experience.

1.4 WARRANTY

1. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

2. Provide five year warranty for chalkboard and markerboard to include warranty against discolouration due
to cleaning, crazing or cracking, and staining.

PART 2  PRODUCTS

2.1 VISUAL DISPLAY BOARDS

2.2 MATERIALS

1. Visual Display Board:
1.1 Assembly: Whiteboard (markerboard).
1.2 Width: refer to work schedule
1.3 Height: refer to work schedule
1.4 Mounting Method: direct to wall
1.5 Colour: White, low gloss

2. Core Material: 7/16" (11mm) impregnated fibreboard. Balancing back sheet to be 28 ga. zinc coated
steel.  Adhesive to manufacturer's standard. Overall thickness to be 2" (13mm).

3. Concealed Mechanical Joining: system consisting of an integral, slotted, PVC insert laminated into ends of
chalkboards.  Jointing to be with 1" (25mm) 14 ga. galvanized steel spline. Insert spline into slotted insert to
provide rigid, flush, continuous hairline joints at surface.

4. All Fasteners:  concealed type recommended by manufacturer for fixed installation.
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5. Aluminum Trims:  extruded from 6063 alloy to industry specifications and standards. Finish to be clear satin
anodized. ASI Group Canada, Series 200.
5.1 Use #206, 2" (50mm) maprail with integral cork insert, end closures and 2 roller map hoop for each 6'

(1830mm) of chalkboard.
5.2 Use #212 chalkrail, with contoured cast aluminum end closures.
5.3 Use #220 chalkrail with end closures where counter conditions occur.
5.4 Use #205 perimeter trim for all vertical jambs.
5.5 Use #207 joiner bar to join whiteboard/tackboard and tackboard elevations longer than 8' (2440mm).
5.6 At corridor tackboards (as applicable), use 505 perimeter series less chalkrail or maprail.

6. Tackboards:  natural cork, ¼” (6mm) thick, factory laminated of ¼” (6mm) particle board with waterproof
adhesive, to provide panel of uniform overall thickness of ½” (13mm).

PART 3  EXECUTION

3.1 EXAMINATION

1. Verify that site measurements are as indicated on Shop Drawings .

2. Verify that internal wall blocking is ready to receive work and positioning dimensions are as indicated on
Shop Drawings.

3. Verify flat wall surface for frameless adhesive-applied boards.

3.2 INSTALLATION

1. Prior to commencement of installation review all surfaces for irregularities, trueness and rigidity.  Report
any defects immediately in writing.

2. Install whiteboards/tackboards and designated trims in accordance with manufacturers instructions.

3. Install boards plumb, square, in true plane to provide rigid, secure writing surface.

4. Accurately cut and fit to form tight, flush hairline joints in trim and rails, free of rough edges. No exposed
fasteners permitted. Use attachment hardware supplied by manufacturer.

5. Joints in Adjoining Chalkboards:  tight, hairline, butt joints properly aligned by means of a continuous
galvanized steel spline, let into slotted PVC insert of chalkboards.

6. Adjust all operating hardware to provide smooth, trouble-free operation.

7. Install tackboards to wall surface with adhesive supplied by manufacturer. Apply adhesive at 12" (300mm)
centres in sufficient quantity to assure adherence to walls and provide a smooth, flat surface.

8. Fix steel standards through Rawl plugs or equal into masonry.

9. Installation of materials shall not commence until overhead Work such as ceiling, electrical, mechanical, and
painting have been completed.  Cabinets or millwork that co-ordinate with chalkboard and tackboard units
to be in place before material is installed.

10.  On completion of the installation, review all materials and workmanship for proper operation, rigidity, and
appearance, replace any defective materials with new materials prior to final review

3.3 CLEANING

1. Clean board surfaces in accordance with manufacturer's instructions.

2. Cover with protective cover, taped to frame.
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3. Remove temporary protective cover at Date of Substantial Performance.

END OF SECTION
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SECTION 10 21 13.19 - PLASTIC TOILET COMPARTMENTS

PART 1  GENERAL

1.1 RELATED REQUIREMENTS

1. Section 05 12 00 - Structural Steel Framing:  Concealed steel support members.

2. Section 05 50 00 - Metal Fabrications:  Concealed steel support members.

3. Section 06 10 00 - Rough Carpentry:  Blocking and supports.

4. Section 10 28 00 - Toilet, Bath, and Laundry Accessories.

1.2 REFERENCE STANDARDS

1. CAN/ULC S102 - Method of Testing for Surface Burning Characteristics of Building Materials and Assemblies;
2018.

1.3 ADMINISTRATIVE REQUIREMENTS

1. Coordination:  Coordinate the work with placement of support framing and anchors in walls and ceilings.

1.4 SUBMITTALS

1. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

2. Product Data:  Provide data on panel construction, hardware, and accessories.

3. Shop Drawings:  Indicate partition plan, elevation views, dimensions, details of wall, floor, and ceiling 
supports, door swings.

4. Manufacturer's Installation Instructions:  Indicate special procedures.

5. Operations and Maintenance Data: At completion of the job, furnish to the Owner, through the Contractor,
three (3) copies of an Owners Operations and Maintenance Manual. Include the following information:
5.1 Maintenance instructions
5.2 Catalogue pages for each product
5.3 Name/Address and phone number of the Manufacturer and their Sales Agent
5.4  Copy of the final shop drawings

1.5 DELIVERY, STORAGE AND HANDLING

1. Package materials to protect finished surfaces during delivery, storage, and handling.

1.6 WARRANTY

1. Manufacturer to guarantee all Partitions by written certification, for a period of one (1) year from the date
of Substantial Performance of the project, against any defects in design, materials, and workmanship.  Any
defects as described will be made good by the manufacturer at no additional cost to the Owner.

PART 2  PRODUCTS

2.1 PLASTIC TOILET COMPARTMENTS

1. Solid Plastic Toilet Compartments:  Factory fabricated doors, pilasters, and divider panels made of solid
molded high density polyethylene (HDPE), tested in accordance with CAN/ULC S102; floor-mounted
unbraced.
1.1 Doors:

1.1.1 Thickness:  25 mm.
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1.1.2 Width:  610 mm.
1.1.3 Width for Handicapped Use:  915 mm, out-swinging.
1.1.4 Height:  1397 mm.

1.2 Panels:
1.2.1 Thickness:  25 mm.
1.2.2 Height:  1397 mm.

1.3 Pilasters:
1.3.1 Thickness:  25 mm.
1.3.2 Width:  As required to fit space; minimum 76 mm.

PART 3  EXECUTION

3.1 EXAMINATION

1. Verify that field measurements are as indicated on Shop Drawings .

2. Verify correct spacing of and between plumbing fixtures.

3. Verify correct location of built-in framing, anchorage, and bracing.

3.2 INSTALLATION

1. Install partitions secure, rigid, plumb, and level in accordance with manufacturer's instructions.

2. Maintain 9 mm  to 13 mm space between wall and panels and between wall and end pilasters.

3. Attach panel brackets securely to walls using anchor devices.

4. Attach panels and pilasters to brackets.  Locate head rail joints at pilaster center lines.

5. Field touch-up of scratches or damaged finish will not be permitted.  Replace damaged or scratched
materials with new materials.

3.3 ADJUSTING

1. Adjust and align hardware to uniform clearance at vertical edge of doors, not exceeding 5 mm.

2. Adjust hinges to position doors in partial opening position when unlatched.  Return out-swinging doors to
closed position.

3. Adjust adjacent components for consistency of line or plane.

END OF SECTION
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SECTION 10 28 00 - TOILET, BATH, AND LAUNDRY ACCESSORIES

PART 1  GENERAL

1.1 RELATED REQUIREMENTS

1. Section 04 20 00 Masonry

2. Section 10 21 13.19 - Plastic Toilet Compartments.

1.2 REFERENCE STANDARDS

1.3 SUBMITTALS

1. See Section 01 30 00 - Administrative Requirements for submittal procedures.

2. Shop Drawings:
2.1 Submit drawings and/or fixture cuts, which clearly show the materials being supplied including

dimensions, clearances, anchorages and attachments.
2.2  Include Manufacturer’s installation instructions

PART 2  PRODUCTS

2.1 MATERIALS

1. Accessories - General:  Shop assembled, free of dents and scratches and packaged complete with anchors
and fittings, steel anchor plates, adapters, and anchor components for installation.

2. Bathroom Accessories:
2.1 General:  Specified manufacturer's catalogue references establish minimum acceptable standards for

Work of this section.  Accessories listed below refer to the design, size, finish and basic quality of
products manufactured by Bobrick. 

2.2 Approved Alternate Manufacturers: ASI Group Canada, Twin-Cee Ltd., Frost Products Ltd., and Bradley
Corporation.

2.3 Fold-up Bench Seat: Bobrick B5181
Location: Room 174B
Mounting: Seat at 18" a.f.f.

2.4 Hookstrip: Bobrick B-232 x 24
Location: 3 in Room 174B cubilcles
Mounting:

Handicap cubicle 48" a.f.f.
Other cubicles 65" a.f.f.

2.5 Coat Hook: Bobrick B-6827
Location: 1 in each of 4 cubicles
Mounting: on back of cubicle doors

Handicap cubicle 48" a.f.f
Other 3 cubicles 65" a.f.f

PART 3  EXECUTION

3.1 EXAMINATION

1. Verify existing conditions before starting work.

2. Verify exact location of accessories for installation.



Alterations to EL Crossley Secondary School
District School Board of Niagara
Tender 24147

10 28 00
Toilet, Bath, and Laundry Accessories

Page 2  of 2 

MZE Architects Inc.
File No.21-44

March 2024

3. For electrically-operated accessories, verify that electrical power connections are ready and in the correct
locations.

4. Verify that site measurements are as indicated on Drawings.

3.2 PREPARATION

1. Deliver inserts and rough-in frames to site for timely installation.

2. Provide templates and rough-in measurements as required.

3.3 INSTALLATION

1. Install accessories in accordance with manufacturers' instructions in locations indicated on Drawings.

2. Mounting Heights:  As required by accessibility regulations, unless otherwise indicated.
2.1 Grab Bars: As indicated on Drawings.

2.1.1 At stud partitions: Secure grab bar mounting fasteners to steel or wood reinforcing, purposely
built into the partition.

2.2 Mirrors:  measured from floor to bottom of mirrored surface. Refer to D1 sheet
2.3 Electric Hand Dryers:  Measured from floor to bottom of nozzle:

2.3.1 Men:  1110 mm.
2.3.2 Women:  1060 mm.
2.3.3 Teenager:  1035 mm.
2.3.4 Child:  810 mm.
2.3.5 Handicap:  910 mm.

2.4 Other Accessories: As indicated on Drawings.
2.5 Install Work plumb, level, straight, tight and secure to mounting surfaces.
2.6 Use only fasteners that match material and finish of fastened Work where exposed to view
2.7 Use tamper proof screws or bolts to fasteners

3.4 PROTECTION

1. Protect installed accessories from damage due to subsequent construction operations.

END OF SECTION
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PART 1 - GENERAL

1.1. WORK INCLUDED

.1 These Specifications are an integral part of the Contract Documents.  Tendering and 
Contract Requirements, General Requirements apply to all Division 20 Specification 
Sections.

.2 Work in the Specifications is divided into descriptive Sections which are not intended 
to delegate functions or work to any specific Subcontractor or identify absolute 
contractual limits between Subcontractor, nor between the Contractor and his 
Subcontractor.  The requirements of any one Section apply to all other Sections, for 
example:  the motor service factor requirement.  Refer to other Divisions and Sections 
to ensure a completed operational product and fully coordinated standard of work.

.3 The direction to 'provide' equipment, materials, products, labour, and services shall be 
interpreted to 'supply, install and test' the Division 20 work indicated on the Drawings 
and specified in the Specifications.

.4 Provide and include in the Contract Price Division 20 work including mechanical 
components and normal system accessories not shown on the Drawings or stipulated 
in the Specifications and required to ensure completed operational systems and a fully 
coordinated standard of Work acceptable to the Consultant and all authorities having 
jurisdiction.

1.2. INTENT/PHASING

.1 Mention in the Specifications or the indication on the Drawings of equipment, materials, 
operation, and methods, requires provision of the quality noted, the quantity required, 
and the systems complete in every respect.

.2 Consider the Specifications as an integral part of the accompanying Drawings.  Any 
item or subject omitted from one or the other, but which is either mentioned or 
reasonably implied, shall be considered as properly and sufficiently specified.

.3 Where there is apparent contradiction or ambiguity in the documents, or where there 
are apparent discrepancies in or omissions from the documents, or if there is any doubt 
as to the intent of the documents, the bidder shall request and obtain written 
clarification(s) from the Consultant prior to submitting a tender.  Consideration will not 
be granted for misunderstanding of the intent of the documents or the extent of the 
work to be performed.

.4 Be completely responsible for the acceptable condition and operation of all systems, 
equipment and components forming part of the installation or directly associated with 
it.  Promptly replace defective materials, equipment and parts of equipment and repair 
related damages.

.5 Phasing shall be scheduled with the Client.

1.3. METRIC PRACTICE
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.1 Conform to Canadian Metric Practice Guide CSA CAN3-Z234.1-89.

.2 Provide adapters between metric and imperial installations. 

.3 Metric descriptions in this Division are nominal equivalents of Imperial values.

1.4. COORDINATION

.1 Coordinate and schedule Division 20 work with all other work in the same area or with 
work which is dependent upon Division 20 work so as to facilitate mutual progress.

.2 Identify and resolve interference problems prior to prefabrication and installation of 
equipment.  Submit interference drawings for review upon Consultant Request.

.3 Examine the site and all Contract Documents prior to bid submission.  No allowance 
will be made for any difficulties encountered due to any features of the building, 
methods of construction, site or surrounding public and private property which existed 
up to the bid close.

1.5. REFERENCE STANDARDS 

.1 Provide new materials and equipment of proven design and quality.  Provide current 
models of equipment manufactured in Canada or the United States, unless specified 
otherwise, with published ratings certified by recognized North American testing and 
standards agencies. 

.2 Select Canadian made materials and equipment and other equipment to maximize the 
Canadian content of the Work.

.3 Workmanship and installation methods shall conform to the best modern practice.  
Employ skilled tradesmen to perform work under the direct supervision of fully qualified 
personnel.

.4 Install equipment in strict accordance with manufacturers written recommendations.

.5 Meet ASHRAE and other industry standards in the selection and provision of 
equipment, materials, pipe and duct components and systems.

.6 Meet ASHRAE/IES 90.1, for the supply and installation of all equipment.

.7 Meet the additional selection, sizing and performance criteria specified in this 
Specification.

1.6. DRAWINGS AND MEASUREMENTS

.1 Drawings show general design and arrangement of mechanical system installation and 
are diagrammatic.  Obtain further clarification of Drawings or Specifications from 
Consultant prior to installation.

.2 Drawings do not indicate exact Architectural, Structural or Electrical features.  Examine 
Drawings prior to laying out.
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.3 Do not scale Drawings to order materials.  Take field measurements before ordering 
and fabricating materials.

.4 Clarify 'roughing-in' requirements of equipment which is not part of Division 20 work 
before proceeding.

.5 Leave areas clear where space is indicated as reserved for future equipment and 
where space is required to maintain equipment.  Maintenance clearances in addition 
to providing for servicing of equipment, shall allow for removal and reinstallation of 
replaceable items such as motors, coils, and filters.

1.7. REGULATORY REQUIREMENTS

.1 Meet the requirements of Division 01.

.2 Meet the requirements and recommendations of all Municipal, Provincial and Federal 
Bylaws and Ordinances.

.3 Do not reduce the quality of work specified and/or shown on the Drawings because 
of regulatory requirements.

.4 In general, and as applicable, the physical and chemical properties, the characteristics 
and the performance of Division 20 work shall meet the requirements of recognized 
agencies including those listed herein:

.1 AMCA - Air Moving & Conditioning Association

.2 ADC - Air Diffusion Council

.3 ANSI - American National Standards Institute

.4 ARI - Air Conditioning & Refrigeration Institute

.5 ASHRAE - American Society of Heating, Refrigeration and Air 
Conditioning Engineers

.6 ASME - American Society of Mechanical Engineers

.7 ASTM - American Society for Testing and Materials

.8 AWWA - American Water Works Association

.9 CGA - Canadian Gas Association

.10 CGC - Consumers Gas Company

.11 CGSB - Canadian General Standards Board

.12 CIRI - Canadian Industrial Risk Insurers

.13 CSA - Canadian Standards Association

.14 CTI - Cooling Tower Institute
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.15 FCC - Federal Communication Commission

.16 FM - Factory Mutual

.17 IAO - Insurers Advisory Organization

.18 MMC - Marsh McLennan Insurance Protection Consultants

.19 MTC - Ministry of Transportation and Communication

.20 NBCC - National Building Code of Canada

.21 NFPA - National Fire Protection Association

.22 OBC - Provincial Ontario Building Code

.23 OFM - Local Fire Codes or Standards Ontario Fire Marshall

.24 OH - Ontario Hydro Special Inspection Department

.25 OME - Ontario Ministry of Environment

.26 OML - Ministry of Labour and Workmen's Compensation 
Requirements

.27 OWRA - Ontario Plumbing Code

.28 UL - Underwriter's Laboratories Inc.

.29 ULC - Underwriter's Laboratories of Canada

.5 Give all necessary notices, obtain all permits, and pay for all governmental fees, taxes, 
and other costs in connection with the work.  File all necessary Contract Documents, 
prepare submissions, and obtain approvals of regulatory bodies having jurisdiction.

.6 Comply with the requirements of the Model National Energy Code for Buildings in the 
selection, application and installation of all mechanical equipment and systems.

1.8. CHANGES TO CONTRACT WORK

.1 Do not proceed with any changes to the Work without written authority from the Client.

.2 Follow procedures outlined in Tendering and Contract Requirements for administration 
and execution of Contract revisions.

.3 Quotations for changes to Division 20 work shall be based on the actual cost of the 
work:

.1 For Equipment - The latest edition of the Allpriser, including all applicable 
discounts or actual invoices where costs are not published.

.2 For Labour Rates – 
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.1 The Mechanical Contractors of America (MCA) published rates, Latest 
Edition, and as modified by negotiations.

.2 SMACNA.

.3 National Electrical Contractors Estimating Manual.

.4 Markup for overhead and profit as defined in the Contract General Conditions.

.5 Where changes are extensive, or where requested by the Consultant, material and 
labour take-off shall be organized on a drawing-by-drawing basis, or area by area basis 
to more readily facilitate verification of quantities and labour hours.

1.9. PREPURCHASED EQUIPMENT

.1 Where equipment has been prepurchased by the Owner for installation by Division 
20, assume complete responsibility for acceptance, delivery schedule, off-loading, 
storage, rigging, installation, protection, start up and warranty of this equipment, all 
as if this Contractor provided the equipment.

.2 The responsibilities of the equipment supplier are delineated in the prepurchase 
documents which are available for Contractor review during the bid period.

.3 The following equipment has been pretendered in order to ensure equipment delivery 
in time to meet the building construction schedule.

.4 Include in Contract Price, the cost of the following prepurchased equipment.

.5 Exclude the cost of other prepurchased mechanical equipment from the Contract 
Price.

.6 The Owner shall bear the equipment and FOB job site shipping costs directly.

.7 Request from the Owner, full details of the equipment and the manufacturer's Shop 
Drawings.  Include related information in the Operating and Maintenance Manual.

.8 Assume extensions of warranties to meet specified times

1.10. WARRANTY

.1 Meet the requirements of Tendering and Contract Requirements.

.2 Unconditionally warrant all equipment, material, and workmanship for not less than 
one year from date of Substantial Performance of the Work, or for longer periods when 
stated elsewhere in the Specifications.

.3 If any equipment or material does not match the manufacturer's published data or 
specially supplied rating schedules during performance tests, replace without delay 
the defective equipment or material.  Bear all associated costs of replacement without 
charge to the Client.  Adjust all components to achieve the proper ratings.

.4 The Client will give notice of observed defects promptly in writing.



HVAC Retrofit Upgrades Section 20 04  00
E. L. Crossley High School Mechanical Provisions
350 Highway 20 West, Fonthill, ON

.5 Promptly correct defects and deficiencies which originate during the warranty period.  
Pay for resulting damage.

PART 2 - PRODUCTS

2.1. SHOP DRAWINGS

.1 Meet the requirements of Division 01.  Submit one (1) electronic copy in PDF format 
for Consultant review.  One (1) electronic copy in PDF format will be returned to the 
Contractor bearing comments.  Include all costs for reproduction of sufficient copies of 
reviewed shop drawings for manuals, site forces and coordination among other trades.  

.2 Identify Shop Drawing by Specification index reference and project name.

.3 Review all Shop Drawings prior to submittal and clearly certify as 'Correct for Review 
by Consultant'.  Show company name, date, and sign all Shop Drawings.

.4 Consultant review of Shop Drawings does not relieve the Contractor of full 
responsibility for errors, necessity to check Shop Drawings, furnish materials and 
equipment and perform work required by the Contract Documents.

.5 Clearly identify all components, accessories, including options to be supplied with each 
item.

.6 Submitted product data shall include sufficient detail to allow a reasonable assessment 
of the equipment being provided.  The data shall include, but not be limited to:

.1 dimensions, including service clearance requirements

.2 design and working pressure ratings of pressure vessels and line components

.3 shipping and operating weight including accessories and working fluids, 
together with point loadings

.4 performance specifications including pump and fan curves/charts

.5 part load operational capabilities and limitations

.6 sound power levels

.7 materials of construction including exterior and internal finishes

.8 factory test standards rating conformance to recognized and applicable 
industry standards

.9 extended warranty coverage

.10 electrical requirements, including complete wiring diagrams clearly defining 
field, internal and factory wiring scope

.11 motor, power, or control wiring requirements including rated voltage, phase 
and cycle, rated power draw, full load current, motor size and speed, motor 
frame size, type of enclosure and maximum rated temperature rise
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.12 product installation, start-up, and operation manuals

.13 statement of compliance with the Model National Energy Code of Canada, as 
applicable.

.7 Incomplete submissions will be returned as unacceptable.

.8 Bind one set of reviewed Shop Drawings in each Operating and Maintenance Manual.

.9 Provide shop drawings for specified items as follows:

Section Title Equipment

20 05 00 Basic Mechanical Materials and 
Methods

Strainers
Thermometers & Pressure Gauges
Expansion Joints & Guides
Anchors
Hangers

20 09 50 Variable Speed Drives Variable Speed Drives

20 07 00 Insulation Insulation Materials
Spec Sheets

23 05 93 Balancing Air Balancing Reports
Water Balancing Reports

23 20 00 Hydronic Piping Systems Gate and Globe Valves
Butterfly Valves
Piping Joints
Circuit Balancing Valves
Hydronic Terminal Valves
Expansion Tanks

23 21 23 HVAC Pumps Pumps
Pump Suction and Discharge 
Fittings

23 25 00 HVAC Water Treatment Systems Water Treatment Systems

Glycol Pumped System

23 57 00 Heat Exchangers Plate and Frame Exchangers

23 35 13 Saw Dust Collection System Dust Collector
Automatic Blast Gates
Barometric Damper
Control(s)

23 75 00 Air Handling Units Air Handling Units

23 77 00 Direct Expansion Air Conditioners A.C. Units

23 82 00 Hydronic Terminal Units Wall-fin

23 82 19 Fan Coil Units Fan Coil Units
Unit Ventilators

23 34 00 Fans Fans

23 31 00 Sheet Metal Access Doors
Fire Dampers
Backdraft Dampers
Pitot Test Ports

23 33 13 Motorized Dampers Dampers

23 36 00 Grilles and Diffusers Grilles and Diffusers
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Section Title Equipment

23 39 00 Louvres Louvres

25 90 00 Electronic Controls and Montoring Sensors and Thermostats
Control Valves and Actuators
Control Dampers and Actuators
Transmitters
Transducers
Static Pressure Sensors
PE Switches
EP Switches
Water Flow Measuring Devices
Air Flow Measuring Devices

2.2. ALTERNATIVE MANUFACTURER AND SUPPLIER

.1 Equipment and materials are specifically described for the purpose of indicating 
standards of quality and workmanship.  Base Bid on the items specified and shown on 
Drawings.

.2 Alternatives for equipment or materials considered equal in quality and performance 
may be submitted before the end of the question deadline.  Supply with each 
alternative, following bid submission, upon request by Consultant, the following 
information:

.1 details of manufacture

.2 dimensions including required clearance

.3 performance data

.4 the cost saving for piping, ductwork and electrical changes imposed by the 
alternative

.5 the effect upon and estimated cost to other trades

.6 Canadian content percentage

.3 Where alternatives are accepted, there will be no further cost allowances for 
subsequent changes in Division 20 work or other Contracts to make the alternative 
complete and equal to the specified equipment and materials.

.4 If alternative equipment, differing from that which is shown on Drawings is accepted, 
prepare when requested, equipment layouts at no extra cost.  Show clearly in plan, 
elevations and sections, all equipment details including dimensional changes.  Show 
location changes to ducts, pipes and wiring and the effect of these changes on the 
building. Drawings shall be {1:50} [1/4"=1'0”] scale.

.5 The right is reserved to accept or reject any alternative.

2.3. RECORD DRAWINGS
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.1 Meet the requirements of Division 01.

.2 Suitably store and protect drawings on site and make available at all times for 
inspection.

.3 Record inverts of underground piping at building entry/exit and below floor slab at each 
branch, riser base, change in direction as well as at least three points on straight runs.

.4 Show locations of access doors and panels and identify the equipment and 
components that they serve.

2.4. OPERATING AND MAINTENANCE MANUALS

.1 Meet the requirements of Division 01.

.2 Submit one copy for review at least two weeks before instructions to Client are 
commenced.

.3 Submit two copies of final manuals to the consultant.

.4 Submit one hard copy and one electronic copy of final manuals to the Client.

.5 Ensure that the terminology used in various sections of the manual is consistent.

.6 Each manual shall contain the following information:

.1 description of each system with description of each major component of 
system

.2 complete sets of page size equipment Shop Drawings

.3 equipment manufacturer’s installation, start-up, and operation manuals

.4 equipment manufacturer’s recommended spare parts lists

.5 equipment wiring diagrams

.6 lubrication schedule for all equipment

.7 equipment identification list with serial numbers

.8 page size valve tag schedule and flow diagrams

.9 final balancing reports

.10 water treatment procedure and tests

.11 control drawings, sequences of operation 

.12 extended warranty documentation if applicable.

PART 3 - EXECUTION

3.1. INSPECTION, TESTING AND CERTIFICATES
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.1 Periodic inspections of the work in progress will be made to check general conformity 
of the work to the Contract Documents.  Observed deficiencies will be reported.  
Correct deficiencies immediately.

.2 Meet the requirements of all laws, bylaws, codes, regulations, and authorities having 
jurisdiction.

.3 Where the Contract Documents, instructions or the governing authorities require 
Division 20 work to be tested, inspected, or approved, give sufficient notice of its 
readiness for inspection, and schedule the date and time for such inspection.

.4 Uncover Division 20 work that is covered up without consent, upon Consultant request, 
for examination and restore at no extra cost to the Client.

.5 Furnish certificates and evidence that Division 20 work meets the requirements of 
authorities having jurisdiction.

.6 Correct deficiencies immediately upon notification.

3.2. TEMPORARY SERVICES

.1 Provide temporary mechanical services in accordance with the requirements of 
Division 01.

.2 Make connections to temporary power source provided and provide extensions for use 
by Division 20.

.3 Install and maintain temporary fire protection services as required by the authorities 
having jurisdiction.

.4 When the permanent water service is installed, it shall be used to supply water for the 
use of Other Contractors.

.5 Perform operations necessary for checking, testing, and balancing after written 
approval is given to start up systems.  Ensure that care is taken to protect equipment 
from damage and to prevent distribution of dust through duct systems.

.6 Do not use permanent plumbing, heating, or air conditioning systems for temporary 
services during construction, except with written permission from Consultant.

3.3. CUTTING AND PATCHING

.1 Meet the requirements of Division 01.

.2 Give notification in time to Other Contractors of openings required for Division 20 Work.  
Supply accurate details of location and size.  When this requirement is not met, bear 
the cost of cutting and patching.

.3 In existing work, cutting, patching and restoration of finished work to original condition 
will be carried out by Other Contractors at the expense of Division 20.

.4 Obtain written Consultant approval before cutting openings through structure.
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.5 Where new work connects with existing and where existing work is altered, cut, patch, 
and restore to match existing work.

3.4. PROTECTION

.1 Protect all Division 20 work from damage.  Keep all equipment dry and clean at all 
times.

.2 Cover openings in equipment, pipes, and ducts, with caps or heavy gauge plastic 
sheeting until final connections are made.

.3 Repair any damage caused by improper storage, handling or installation of equipment 
and materials.

.4 Protect equipment, pipes and temporary services installed by Division 15 from weather 
damage.

3.5. TEMPORARY AND TRIAL USE

.1 Obtain written permission from Consultant to use and test permanent equipment and 
systems prior to Substantial Performance acceptance by Consultant.

.2 Consultant may use equipment and systems for test purposes prior to acceptance.  
Provide labour, fuel, material, and instruments required for testing.  Rectify incomplete 
work immediately to satisfaction of Consultant.

.3 Protect equipment and system openings from dirt, dust, and other foreign materials 
during temporary usage. Whenever air handling systems are used for temporary 
services, in addition to other requirements specified, provide minimum {12 mm} [1/2”] 
thick glass fibre filter media in return air openings, transfer openings and other 
identified openings.

.4 Clean and renew equipment and systems used prior to acceptance.

.5 Warranty, including duration and commencement date, shall not to be affected by start-
up date of equipment.

3.6. COMPLETION

.1 Meet the requirements of Division 01.

.2 Remove all debris from inside Division 20 systems and equipment.

.3 Rectify deficiencies and complete work before submitting request for Substantial 
Performance inspection.

.4 Follow manufacturer's written instructions regarding bearing lubrication.  Remove 
grease from pillow block type bearings and install new grease before equipment is put 
into operation.

.5 Check and align all drives to manufacturer's acceptable tolerances.

.6 Adjust belts for proper tension.
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.7 Check and align all pumps to manufacturer's acceptable tolerances.

.8 Remove all temporary protection and covers.

.9 Remove oil and grease from equipment and bases.

.10 Clean all fixtures and equipment.  Polish all plated surfaces.

.11 Vacuum clean the inside of all air handling systems, including fans, ducts, coils, and 
terminal units to ensure that they are free from debris and dust.

.12 Change air and water filters.

.13 Remove, clean, and reinstall pipeline strainer screens.

.14 Leave Division 20 work in as new working order.

3.7. INSTRUCTIONS TO CLIENT

.1 Meet the requirements of Division 01.

.2 Submit to Client, check lists for each system or piece of equipment, indicating that all 
components have been checked and are complete prior to instruction period.

.3 Thoroughly instruct the Client in the safe and efficient operation of the systems and 
equipment.

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

.5 Submit a complete record of instructions given to the Client.  For each instruction 
period, supply the following data:

.1 Date

.2 Duration

.3 system or equipment involved

.4 names of persons giving instructions

.5 names of persons being instructed

.6 other persons present

.6 Submit receipted verification of completed training to Consultant prior to final release 
of retentions.

.7 Conduct instructional period during a period of 5 days scheduled at Client's 
convenience.

3.8. INTERRUPTION OF EXISTING SERVICES
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.1 Arrange, schedule, and perform work with minimum disturbance to existing facilities 
and services.

.2 Submit a complete schedule of service interruptions and changeovers with 
approximate dates required, durations and times of day, for approval before 
proceeding.

.3 Notify Client in writing at least 72 hours in advance of planned interruption to existing 
services.

.4 Interruption of services must occur at the times and for the duration stipulated by the 
Client.

.5 Keep service interruption duration to an absolute minimum.  Carry out all preparatory 
work, measurements, prefabrication, etc., without interruption of existing services.

.6 If service interruptions are required by the Client during the night or on weekends, etc., 
premium time shall be included in the Contract Price.  No extra charges will be allowed 
at a later date for failure to include same.

3.9. REMOVAL AND REUSE OF EXISTING MATERIALS

.1 Conduct demolition work in accordance with the Occupational Health and Safety Code.

.2 Remove existing equipment, services and obstacles where required for refinishing or 
restoring existing surfaces.  Replace same as work progresses.

.3 Present to the Client existing material and equipment removed but not identified for 
reuse on site.  Acceptance of removed material and equipment is at discretion of 
Client. Remove such items from site when deemed unsuitable.

.4 The Client will relocate equipment from existing facilities to the new building over a 
time period to be scheduled.

.5 Where computer room air conditioning equipment is indicated to be existing, include 
for the disconnection and removal of this equipment from the location of existing 
equipment.  Include for protection of the equipment per equipment manufacturer's 
recommendations, transport to the new building and position to locations shown on the 
Drawing.

.6 Prepare new site for immediate conversion and connection of reused equipment.  
Carry out all preparatory work, measurements, prefabrication, etc., without interruption 
of existing services.  All work to disconnect, remove, relocate, convert, connect, test 
and commission reused equipment shall be performed during a two-day weekend 
shutdown period.  Include premium time in the Contract Price.

.7 Execute work with least possible interference or disturbance to Client and to other work 
taking place over the same time period.

.8 Use only elevators assigned for Contractor use for moving men and material within 
buildings.  Protect walls of elevators to satisfaction of Client prior to use and accept 
liability for damage, safety of equipment and overloading of existing equipment.
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3.10. PROTECTION OF CLIENT'S PREMISES

.1 Adhere strictly to the Client's requirements.

.2 Confer with the Client concerning schedule, dust, and noise control prior to 
commencing work in or adjacent to existing facilities where such work might affect 
either those facilities or their occupants.

.3 Execute work with least possible interference or disturbance to occupants, public and 
normal use of premises.

.4 Provide temporary means to maintain security when security has been reduced by 
Division 20.

.5 Only elevators, dumbwaiters, conveyors, or escalators assigned for Contractor's use 
may be used for moving men and material within building.  Protect walls of passenger 
elevators, to approval of Client prior to use.  Accept liability for damage, safety of 
equipment and overloading of existing equipment.

.6 Provide temporary dust screens, barriers, warning signs in locations where 
renovations and alteration work is adjacent to areas which will be operative during 
work.

.7 Drawings indicate approximate locations of known existing underground and above 
ground facilities. Avoid damage to existing services. Bear cost of repairs and 
replacements.

.8 Immediately advise Consultant when unknown services are encountered and await 
instructions.

.9 Accept liability for costs incurred by the Client in repairing and cleaning equipment, 
etc., resulting from failure to comply with the above requirements

END OF SECTION
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PART 1 - GENERAL

1.1. WORK INCLUDED

.1 Provide all labour, materials, products, equipment, and services to supply and install 
the basic mechanical materials indicated on the Drawings and specified in Division 20 
of these Specifications. 

1.2. IDENTIFICATION OF MECHANICAL SERVICES

.1 Identify all mechanical services after finish painting is complete.

.2 Use terminology consistent:

.1 with the Drawings and Specifications

.2 with the Client's requirements and standards.

.3 Identify lay-in type acoustic ceilings used for access to equipment and components by 
a method acceptable to Consultant. 

.4 Mark valve and equipment identification on Record Drawings. 

.5 Provide typewritten master lists for each Equipment Room.  Frame under glass.  Insert 
copies in Operating and Maintenance Instruction Manuals. 

1.3. PIPE AND DUCTWORK IDENTIFICATION

.1 Provide SMS Wrap-Mark on all pipe coverings, using Wrap-Mark pipe markers with 
flow arrow and alternating wording.  For outside diameters up to {150 mm} [6"], allow 
marker to completely wrap pipe.  For larger outside diameters, secure markers with 
stainless steel springs.  Secure markers on vertical piping and elsewhere where 
markers could be inadvertently moved.

.2 Use stencils and stencil paint on ductwork or ductwork insulation.  Apply solid black 
capitalized lettering {50 mm} [2"] high and solid black flow arrows {150 mm} [6"] long x 
{50 mm} [2"] wide.

.3 Locate identification and flow arrows so they can be seen clearly from floor and service 
platforms

.1 at least once in each room 

.2 at each piece of equipment

.3 at each branch close to connection point to main piping and ductwork 

.4 at not greater than intervals of {15 metres} [50 ft] on straight runs of exposed 
piping and ductwork 

.5 at entry and leaving point to pipe and duct chases, or other concealed spaces 
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.6 both sides where piping and ductwork passes through walls, partitions and 
floors 

.7 on vertical pipes and ducts approximately {1800 mm} [6 ft] above floor 

.8 behind each access door and panel 

.9 at valves, identify piping upstream of valves and identify branch, equipment, 
building part or building serviced downstream of valve 

.4 Colour code pipes to meet code and Client’s requirements.   At minimum, colour code 
pipes with {50 mm} [2"] wide bands in accordance with the detail shown on the 
drawings. 

.5 Identify electrical tracing of pipes on pipe insulation. 

1.4. VALVE TAGS

.1 Provide {40 mm} [1-1/2"] dia., {1 mm} [0.040"] thick brass tags with {10mm} [3/8"] high 
die-stamped black letters. 

.2 Attach to valves with {100 mm} [4"] long brass chains. 

.3 Tag all valves except for small valves isolating a single piece of equipment such as a 
unit heater, fan coil unit, terminal reheat coil and radiation section. 

1.5. EQUIPMENT NAMEPLATES

.1 Identify equipment, starters, and remote control devices in a manner consistent with 
the Drawings. 

.2 Use solid black capitalized lettering {100 mm} [4"] high.

.3 Where equipment size does not permit stencil identification, use lamacoid labels, 
engraved white on black, mechanically fastened to the equipment.  Minimum lettering 
size {10 mm} [3/8"].

1.6. FLOW DIAGRAMS

.1 Prepare neat diagrams {1200 mm x 900 mm} [48" x 36"] of piping systems to identify 
equipment and valves. 

.2 Insert legible page size copies into each Operating and Maintenance Manual. 

.3 Install diagrams, framed under glass, on Equipment Room walls where directed by 
Client.

PART 2 - PRODUCTS

2.1. INSERTS

.1 Submit proposed materials and methods for cast-in-place inserts. 
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.2 Where inserts must be placed after concrete is poured, use Phillips Red Head Multiset 
II Anchor system or equivalent Hilti System. 

2.2. PIPE HANGERS

.1 Provide pipe hangers and supports for all piping.  Provide hangers in accordance with 
the following requirements.  Provide steel supports in accordance with the subsequent 
article in this specification section.  Provide galvanized steel hangers and supports 
with galvanized fittings and accessories where exposed to direct contact with water or 
to possible high humidity conditions where condensation can occur.

.2 Provide manufactured hangers, accessories and supports in accordance with ANSI 
B31.1 and MSS SP58, SP69, SP89 and SP90 similar to the Grinnell or Myatt figures 
numbers below.

.3 Select products to ensure adequate safety factors under anticipated loads.

.4 Provide upper attachments as follows:

.1 Standard beam clamp for normal service - Grinnell Fig 133 with Fig 290 or Fig 
278 or Myatt Fig 500 with Fig 480 or Fig 440.

.2 Standard side beam clamp for normal service - Grinnell Fig 225 or Myatt Fig 
505.

.3 Top beam clamp - Grinnell Fig 92 or Myatt Fig 406.

.4 C clamp - Grinnell Fig 86 or Myatt Fig 586.

.5 Angle clip for light duty side mounting - Grinnell Fig 202 or Myatt Fig 542.

.5 For vertical adjustment of hanger rods, provide forged steel turnbuckle - Grinnell Fig 
230 or Myatt Fig 475.

.6 Provide pipe attachments as follows:

.1 Adjustable swivel rings for uninsulated fire service piping - ULC and FM 
approved - Grinnell Fig 69 or Myatt Fig 41.

.2 Clevis hanger for copper piping up to and including {100 mm} [4"] diameter - 
Grinnell Fig CT-65 plastic coated or Myatt Fig 56 epoxy coated.

.3 Swivel ring hanger for copper tubing up to and including {25 mm} [1"] diameter 
- Myatt Fig 43 epoxy coated.

.4 Standard duty clevis hanger for steel piping - Grinnell Fig 260 or Myatt Fig 124.

.5 Standard duty long clevis hanger for steel piping - Grinnell Fig 300 or Myatt Fig 
124L.

.7 Provide vertical pipe supports as follows:
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.1 Riser clamp for copper pipe - Grinnell Fig CT121C plastic coated or Myatt Fig 
186 epoxy coated.

.2 Riser clamp for steel or cast-iron pipe - Grinnell Fig 261 or Myatt Fig 182 or Fig 
183.

.8 Provide supports for other piping types such as plastic, mechanically fused or packed 
joint pipe according to the pipe manufacturer’s published recommendations.  Support 
piping continuously where required to prevent sagging.

.9 Provide protection saddles where insulated piping is supported from below.

.1 For high temperature insulated pipe - Grinnell Fig 160 or Fig 165 or Myatt Fig 
210 or Fig 240.

.2 For insulated pipe with vapour barrier for low temperature service, insulate pipe 
with calcium silicate at hangers and provide Grinnell Fig 167 or Myatt Fig 251.

.10 Provide roll type supports where shown on the drawings and where longitudinal 
movement may occur.  Provide single pipe rolls - Grinnell Fig 177 or Myatt Fig 262 
where supported from below and Grinnell Fig 171 or Myatt Fig 261 where suspended.  
Provide spring cushions where slight vertical movement is likely and cushioning 
required - Grinnell Fig 178 or Myatt Fig 880.

.11 Provide Grinnell or Myatt engineered constant support hangers on piping subject to 
vertical movement exceeding {40 mm} [1 1/2"] due to vertical pipe expansion.

2.3. SLEEVES, WALL, AND FLOOR PLATES

.1 For pipe sleeves, use machine cut and reamed standard weight steel piping.

.2 Concealed perimeter risers and runouts may have sleeves of {1.31 mm} [18 gauge] 
galvanized steel set around section of insulation to provide freedom of movement of 
piping.  Extend {50 mm} [2"] above finished floor level.

.3 For piping through exterior walls, cooperate with the waterproofing trade at all times, 
and do not break any waterproofing seal without consent of the waterproofing trade.  
Provide waterproof link seals as detailed on Drawings. 

.4 Provide leak plates where pipe sleeves pass through exterior building walls.  Each leak 
plate shall be a {3.42 mm} [10 gauge] steel plate, welded to the sleeve, {100 mm} [4"] 
diameter greater than sleeve outside diameter. 

.5 Provide {1.31 mm}  [18 gauge] galvanized steel duct sleeves.  Provide adequate 
bracing for support of sleeves during concrete and masonry work.  For fire rated floors 
and walls, build fire damper assemblies into structure to attain fire rated construction, 
in a manner acceptable to the governing authorities. 

.6 Cover pipe sleeves in walls and ceilings of finished areas, other than Equipment 
Rooms, with satin finish stainless steel, or satin finish chrome or nickel plated brass 
escutcheons, with non-ferrous set screws.  Do not use stamped steel split plates.  Split 
cast plates with screw locks, however, may be used. 
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.7 Cover exposed duct sleeves in finished areas with {1.31 mm} [18 gauge] galvanized 
steel plates in the form of duct collars.  Fix in position with non-ferrous metal screws. 

2.4. PROVISION FOR PIPE EXPANSION, CONTRACTION AND BUILDING SHRINKAGE

.1 Where space limitations do not permit the use of expansion loops or offsets, provide 
Flexonics Expansion Joints properly selected for system operating pressures 
according to the following:

.1 For piping up to and including {65 mm} [2-1/2"], select ends to suit specified 
pipe fittings.  Pressure shall be external to the bellows.  Pressure ratings for 
Model H and HB expansion compensated as {1400 kPa} [200 psi] and {1050 
kPa} [150 psi].

.2 Steel Piping - Flexonics Model H expansion compensator with two ply stainless 
steel bellows.

.3 Copper Piping - Flexonics Model HB expansion compensator with two ply 
bellow, all bronze construction. 

.4 For piping {75 mm} [3"] and above, use flanged ends. 

.5 Steel Piping - Flexonics controlled, flexing expansion joint with stainless steel 
pressure carrier, flanged ends. 

.6 Copper Piping - Flexonics controlled, flexing expansion joint with monel 
pressure carrier, and brass flanged ends.

.7 Provide Victaulic 150/155 expansion joints for Victaulic piping systems.

.8 Submit for Consultant review prior to installation, drawings showing the 
location of expansion joints, anchors and guides.  Show details of proposed 
connection to structure and loads to be imposed.  All Drawings must be signed 
by a Professional Engineer registered in the Province of Ontario. 

2.5. STRAINERS

.1 Provide Spirax Canada Limited pipeline strainers with stainless steel screens 
according to the following:

Pipe 

Schedule

Pipe Size Type Model Screen 

Perforation

Copper All sizes Y BT Bronze {0.76mm} [.030"] 

20 Mesh

Steel up to {50 mm} [2"] Y IT Cast Iron {0.76mm} [.030"] 

20 Mesh

Steel {65 mm to 150 mm} 

[2-1/2" - 6"]

Y IF Standard,

for water

for steam

{3 mm} [1/8"]

{1.2 mm} [3/64"]
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Steel {200 mm} [8"] and up Basket 528B Cast 

Iron

{3 mm} [1/8"]

.2 Supply strainers with extra construction screens and remove after systems have 
been thoroughly cleaned. 

.3 Equip each strainer {40 mm} [1-1/2"] and smaller in size, with plugged blow off 
tappings. 

.4 Equip each strainer {50 mm} [2"] and larger in size, with blow off tapping.  Provide 
blow off piping complete with capped shut off valve.  Terminate in downward vertical 
position.  Size blow off piping and valve the same size as the blow off tapping. 

.5 Ensure that each strainer can be isolated from piping systems with isolating valves 
on each side of strainer, and which are not more than {3 metres} [10 ft] away from 
strainer. 

.6 Provide strainers in the following locations: 

.1 at the suction side of each pump 

.2 immediately upstream of each pressure reducing valve 

.3 immediately upstream of each control valve (except control valves, which 
serve an individual coil, such as a unit heater, fan coil unit, terminal reheat 
coil, or length of radiation) 

.4 immediately upstream of each entering side of a plate and frame heat 
exchanger 

.5 where shown on Detail Drawings 

.7 Provide Victaulic No. 730 tee type or No. 732 wye type strainers where Victaulic 
piping systems are used.

2.6. DRAINS

.1 Provide {40 mm} [1-1/2"] minimum size copper pipe drains from overflows, 
condensate pans and pump bases to floor drains. 

.2 Provide minimum {20 mm} [3/4"] ball valve with hose end adapter, metal cap and 
chain at all low points of all systems.  Locate to allow easy connection of hose. 

.3 Provide {40 mm} [1-1/2"] minimum size drains from ductwork connected to intake 
hoods and wall louvres.  Equip drains with deep seal traps.  Locate traps in heated 
areas. 

.4 Provide {20 mm} [3/4"] valves with metal caps and chains at the base of all pipe 
risers.  Install hose end ball valve in conjunction with {450 mm} [18"] minimum length 
full line size dirt leg.
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2.7. WELLS 

.1 Install wells or sensing elements where required and where directed by the 
Automatic Controls Trade.

.2 Provide suitable separable chrome plated forged brass thermometer wells, complete 
with caps and chains in the following locations: 

.1 where shown on Detail Drawings and, in addition. 

.2 on entering and leaving sides of chillers and condensers .

.3 on the entering and leaving sides of liquid-to-liquid heat exchangers. 

.4 on the water side entering and leaving and on the steam supply line on 
steam-to-liquid heat exchangers.

.5 on the entering and leaving sides of water heating and cooling coils.

.6 on downstream side of mixing valves.

.7 domestic hot water storage tanks.

.8 on individual supply and return lines at each boiler.

.9 where shown on the Mechanical Drawings.

.3 Use extension necks where required to locate sockets outside of insulation. 

2.8. THERMOMETERS

.1 Liquid thermometers shall be Trerice BX9 Series adjustable angle separable well 
type, calibrated in oC and oF 

.2 Thermometers shall be complete with fully adjustable angle hinge assembly, {225 
mm} [9"] aluminum case, unbreakable window, lens front, red appearing mercury 
tubing and brass stem.  Locate to be easily read from {1500 mm} [5 ft] level. 

.3 Select thermometers to suit full temperature range of liquid.  Operating temperature 
shall indicate at approximately midpoint of scale. 

.4 Thermometers shall have a reservoir top to allow not less than 25% temperature 
over scale without damage.

.5 Submit schedule in the form of Shop Drawings to show for each thermometer, the 
duty, location, and scale range.

.6 Provide thermometers in the following locations: 

.7 where shown on Detail Drawings and, in addition. 

.1 on entering and leaving sides of chillers and condensers 

.2 on entering and leaving sides of liquid-to-liquid heat exchangers 



HVAC Retrofit Upgrades Section 20 05 00
E. L. Crossley High School Basic Mechanical Materials and Methods
350 Highway 20 West, Fonthill, ON

.3 on the water side entering and leaving and on the steam supply line on 
steam-to-liquid heat exchangers 

.4 on entering and leaving sides of water heating and cooling coils 

.5 on downstream side of mixing valves 

.6 domestic hot water storage tanks 

.7 individual supply line from each boiler 

.8 individual return line to each boiler 

.9 where shown on the Mechanical Drawings 

.8 Supply to the Client, for his use, two additional thermometers, representative of the 
above scale ranges.

2.9. PRESSURE GAUGE CONNECTIONS 

.1 Provide pressure gauge connections in the following locations: 

.1 on entering and leaving sides of chillers, condensers and on cooling tower 
headers 

.2 on the entering and leaving sides of liquid-to-liquid heat exchangers 

.3 on the water side entering and leaving and on the steam supply line on 
steam-to-liquid heat exchangers 

.4 on entering and leaving sides of each water heating and cooling coil 

.5 on entering domestic cold water services 

.6 on suction and discharge sides of pumps and circulators 

.7 at the top of fire protection pipe risers 

.8 on expansion tanks 

.9 on entering and leaving sides of strainers 

.10 on entering and leaving sides of pressure reducing valves 

.11 at top and bottom of each main supply and return riser (excluding perimeter 
risers) 

.12 where shown on Mechanical Drawings. 

.2 Provide Trerice No. 735 {6 mm} [1/4"] brass needle valves at each pressure gauge 
connection. 

.3 Where gauges are not connected, cap gauge connections after balancing of system. 



HVAC Retrofit Upgrades Section 20 05 00
E. L. Crossley High School Basic Mechanical Materials and Methods
350 Highway 20 West, Fonthill, ON

.4 Locate gauge connections to ensure that gauges can be read easily from a level 
{1500 mm} [5 ft] above the floor. 

2.10. PRESSURE GAUGES

.1 Gauges shall be Trerice {113 mm} [4-1/2"] size No. 600B with black finish cast 
aluminum case, phosphor bronze Bourdon tube, brass rotary type movement, bronze 
bushed, silver brazed tip and socket joints, adjustable type pointer and calibrated in 
kPa and psi. 

.2 Provide ULC listed and labelled gauges in fire standpipe and sprinkler systems. 

.3 Install each gauge with Trerice brass impulse dampener. 

.4 Select gauges to suit an overpressure of 25% without damage to movement.  Normal 
operating pressure shall indicate approximately at midpoint of dial.  Provide 
compound type gauge and scale for suction connection to pumps connected to open 
systems or equipment. 

.5 Provide gauges with an accuracy of 1% of full scale.

.6 Submit a schedule to show for each gauge, the duty, location and dial range.

.7 Provide gauges in the following locations: 

.1 on entering and leaving sides of chillers, condensers and on cooling tower 
headers 

.2 on the entering and leaving sides of liquid heat exchangers 

.3 on the water side entering and leaving and on the steam supply line on 
steam-to-liquid heat exchangers  

.4 on entering domestic cold water services 

.5 on suction and discharge sides of pumps and circulators 

.6 at the top of fire protection pipe risers 

.7 on expansion tanks 

.8 on entering and leaving sides of pressure reducing valves 

.9 where shown on Mechanical Drawings. 

.8 Supply two additional gauges to the Client for his use, representative of the above 
scale ranges

2.11. ACCESS DOORS AND PANELS

.1 Provide access to concealed mechanical equipment and components which require 
inspection, adjustment, repair and preventive maintenance.  Install systems and 
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components to result in a minimum number of access doors and panels.  Install 
equipment and components in locations readily accessible through doors and panels. 

.2 Supply for installation by Other Contractors, doors, panels and frames.  Ensure that 
access doors and panels are properly located. 

.3 Select access doors and panels to suit Architectural finishes and large enough to 
provide adequate access to equipment and components.  Where personnel must pass 
through, provide {600 mm x 450 mm} [24" x 18"] minimum size doors and panels.  
Otherwise, provide {300 mm x 300 mm} [12" x 12"] minimum size doors and panels. 

.4 Provide access doors and panels with a fire rating required by the code governing the 
fire rating of the structure.  

.5 In tile walls, and washroom walls, supply minimum {2.78 mm} [12 gauge] Type 304 
stainless steel with #4 finish, with recessed frame secured with stainless steel 
countersunk flush head screws. 

.6 For all other surfaces, supply minimum {2.66 mm} [12 gauge] welded steel, flush type 
with concealed hinges, lock and anchor strap, and factory prime coat finish.

2.12. FLASHING

.1 Flashing will be carried out under Division 07 50 00 for roof curbs shown on the 
Architectural or Structural Drawings. 

.2 Provide flashing for pipe openings or premanufactured roof curbs. 

.3 Carry out all counterflashing for roof mounted mechanical equipment and for pipes 
and ducts passing through roof.  Fit counterflashing over flashing or curb.  Pitch 
pockets are not acceptable.

2.13. CURBS

.1 Curbs required for Division 20 work and shown on the Structural or Architectural 
Drawings will be carried out under other Divisions of the Specifications. 

.2 Arrange and pay for Division 3 or Division 5 to provide other curbs and reinforcing steel 
required for Division 20. 

.3 Premanufactured curbs for mechanical equipment mounted on roof will be supplied by 
equipment manufacturer and they are specified under other Sections of this Division.

.4 Curbs are required for roof mounted equipment, around ducts passing through roof 
and surrounding holes where groups of pipes and/or ducts pass through Equipment 
Room floors, Kitchens and similar areas where water dams are required. 

.5 Provide roof curbs at least {300 mm} [12"] above finished roof, unless exceeded by 
Architectural considerations. 

.6 Provide concrete curbs around holes in Equipment Room floors, extending at least 
{150 mm} [6"] above finished floor.  Make watertight connection between curb and 
floor.
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2.14. CONCRETE

.1 Provide {100 mm} [4"] concrete housekeeping pads under all floor mounted 
mechanical equipment and supports.  Extend pads over the full equipment base and 
isolator area.

.2 Provide floating reinforced concrete bases, and floating floors which are specified 
under Sound and Vibration Control.  Meet Division 3 requirements.

.3 Concrete work, including housekeeping pads, required for Division 20 work, and 
shown on the Structural or Architectural Drawings will be provided by Division 3.   

.4 Provide other concrete work required for Division 20 work, including reinforcing steel.

2.15. COVERS

.1 Supply frames for installation by Division 3. 

.2 Provide covers for pits and sumps. 

.3 Provide gas tight gaskets for sewage pits. 

.4 Trench gratings will be provided by Division 5 - Metals

2.16. STEEL

.1 Provide steel required for Division 20 work including supports, framing of openings 
and lintels over openings that is not shown on Structural or Architectural Drawings. 

.2 Provide steel of adequate strength to support equipment and materials during all 
operating and test conditions. 

.3 Support suspended equipment from the bottom or from manufacturer's designated 
suspension points.  Support tanks and similar equipment with adequate beam 
strength by saddles with curvature to match the equipment.  Continuously support 
other equipment. 

.4 Provide base supports for all pipe risers.  Design to distribute operating and static 
loads.

.5 Fabricate steel supports in contact with water or humidity conditions from materials 
having approved corrosion resistance or galvanize after fabrication or brush welds 
clean and apply a prime coat of rust inhibiting paint.

2.17. FIRESTOPPING

.1 Provide ULC classified firestopping products by 3M or Hilti which have been tested in 
accordance with CAN4-S115.

2.18. WELDING AND BRAZING

.1 All welding and brazing shall conform to all rules and regulations which apply in the 
latest issues of the following codes and standards:
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.1 Building Services Piping Code ANSI/ASME B 31.9 (latest edition)

.2 CSA B51 (latest edition), Boiler, Pressure Vessel and Pressure Piping Code

.3 ASME Boiler Code - Section IX

.4 All requirements of the Technical Standards and Safety Authority (TSSA)

.2 Welding shall conform to a welding procedure which must be in accordance with TSSA 
requirements and include materials, weld preparation, heat treatment and welding 
equipment to be used.

.3 Qualify all welders for the project work according to ASME equivalent testing 
procedures.  The contractor shall not use welders, under any circumstances, for on 
site or off site work which are not qualified for the work performed.  Maintain records 
for all qualification testing, by welder and provide copies to the Consultant on request.  
Qualification will include welding and examination of test pieces.

.4 Qualified welders shall be issued with an identification number and a stamp for use in 
identifying welds performed by an individual welder.  Welding work shall be identified 
using the identification number and the contractor shall maintain identification records.

.5 Welds shall be full penetration, continuous and without defects.  After deposition, each 
layer of weld shall be cleaned to remove slag and scale by wire brushing or grinding, 
then chipped where necessary to prepare for proper deposition of the next layer.  The 
weld reinforcement shall not be less than {1.6 mm} [1/16"] and not more than {3.2 mm} 
[1/8"] above the normal surface of the joined sections.  The reinforcement shall be 
crowned at the centre and shall merge into the base material without excessive 
shoulder or undercut.

.6 Welding shall be made by machine or manual shielded metallic arc process.  Direct 
current shall be used exclusively with the base material on the negative side of the 
line.  Electrodes used shall be an approved all position rod type.

.7 Provide a copy of TSSA registration and include with Maintenance Manuals.

PART 3 - EXECUTION

3.1. PIPE, DUCT AND EQUIPMENT INSTALLATION

.1 Locate distribution systems, equipment and materials for maximum usable space, 
optimum service clearances and to accommodate current requirements and identified 
future expansion. 

.2 Coordinate Division 20 services installation above typical floor modular ceilings to 
allow installation and future relocation of lights and air troffers without interfering with 
or requiring relocation of mechanical, electrical, or other services, or removal of ceiling 
grid. 

.3 Include all pipe and duct offsets required to eliminate interference with the work of 
other Divisions. 
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.4 Install equipment and materials to present a neat appearance.  Run piping, ducts and 
conduit parallel to or perpendicular to building planes.  Conceal piping, ducts and 
conduit in finished areas.  Install so as to require a minimum amount of furring. 

.5 Install pipe, duct, and conduit straight, parallel and close to walls and slab or deck 
underside, with specified pitch. 

.6 Use standard fittings for all direction changes.  Do not use drilled tees and other field 
fabricated fittings. 

.7 Install eccentric reducers in horizontal piping to permit drainage and eliminate air 
pockets. 

.8 Where pipe sizes differ from connection sizes of equipment, provide reducing fittings 
between inline components such as valves, strainers and fittings, and equipment.  
Reducing bushings are not permitted.

.9 Cap open ends of piping during installation. 

.10 Lay copper tubing so that it is not in contact with dissimilar metal and will not kink or 
collapse. 

.11 Use non-corrosive lubricant or teflon tape equal to Dow Corning and apply on male 
thread. 

.12 Provide brass adaptors or dielectric couplings wherever dissimilar metals are joined. 

.13 No pipe to be laid in water or when, in opinion of Consultant conditions are unsuitable.

.14 Protect buried copper and steel piping with Tapecoat materials using procedures 
recommended by Tapecoat Company of Canada Limited, or other approved 
manufacturer. 

.15 Ensure that pipe installation does not transmit vibration to the walls and floors through 
which they pass.

.16 Make provisions for neat insulation finish around equipment and materials.  Do not 
mount equipment within insulation depth.

.17 In electrical rooms and elevator machine rooms, provide drip trays under the entire 
length of all pipe within the confines of the room.  Pipe drip tray to nearest floor drain.

.18 Perform pipe welding to meet ANSI B31.9.  

3.2. CONNECTIONS TO EQUIPMENT

.1 Provide unions or flanges at all connections to equipment.  Ensure that piping 
adjacent to equipment is readily removable for servicing and/or removal of equipment 
without shutting down entire system. 

.2 Install unions in piping up to and including {50 mm} [2"] pipe size.  Install flanges in 
piping {65 mm} [2-1/2"] pipe size and larger. 
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.3 Prevent galvanic corrosion by isolating copper and steel.  Use red brass adapters, or 
completely isolate flanges using full face gaskets with bolts installed through phenolic 
sleeves with insulating fibre washers.  Where the Plumbing Code prohibits the use of 
red brass adapters, use insulating couplings.  Where system valves are required, 
solid brass isolating valves may be used in lieu of adapters or couplings.

.4 Provide metallic code rated continuity link between flanges or unions, where pipe 
mains carry flammable fluids or gases. 

.5 Make all plumbing and sheet metal connections to equipment provided by the Client.

3.3. INSERTS

.1 Size and space for the loads to be supported. 

.2 Properly locate and firmly secure inserts to forms before concrete is poured. 

.3 Place inserts only within main structure and not in any finishing materials. 

.4 When inserts are required in precast concrete, supply inserts and location drawings to 
the precast concrete supplier for casting into material.  Otherwise, include the cost of 
having the precast concrete supplier install inserts at the site. 

.5 Do not use powder actuated tools. 

3.4. HANGERS

.1 Suspend piping, ductwork and equipment with all necessary hangers and supports 
required for a safe and neat installation.  Ensure that pipes are free to expand and 
contract and are graded properly.  Adjust each hanger to take its full share of the 
weight. 

.2 Suspend hanger rods directly from the structure.  Do not suspend pipes, ducts or 
equipment from other pipes, ducts, equipment, metal work or ceilings. 

.3 Provide auxiliary structural steel angles, channels, and beams where ductwork, piping 
and equipment must be suspended between joists or beams. 

.4 Use galvanized rods, steel support angles, channels, and beams where exposed to 
direct contact with water or to possible high humidity conditions where condensation 
can occur.

.5 Space hangers to ensure that structural steel members are not over stressed.  In no 
case shall pipe hangers be further apart than indicated in the tables.  When requested, 
submit detailed drawings showing locations and magnitude of ductwork, piping and 
equipment loads on the structure.  Provide calculations when requested by Consultant. 

.6 Do not use trapeze type hangers for support of piping, without prior review by 
Consultant.  Where permitted, fabricate from angle or channel frames, and space 
hangers to suit the smallest pipe size. 

.7 Do not use hooks, chains, or straps to support equipment and materials. 
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.8 For precast concrete work, if inserts cannot be cast into members, pass hanger rods 
between the members and weld to steel plates resting on the upper surface of the 
precast material.  To prevent raising of the hanger rod, apply a lock nut and {50 mm} 
[2"] minimum dia. flat washer tight against the under surface of the precast material. 

.9 Ensure that copper materials are completely isolated from ferrous materials.  Use 
plastic or epoxy coated hangers and clamps.  Use lead inserts between copper piping 
and other ferrous materials.

.10 Provide round steel threaded rods meeting ASTM A-36.  Provide cadmium plated rod 
and accessories where exposed to direct contact with water or to possible high 
humidity conditions where condensation can occur. 

.11 The following table establishes minimum standards of rod sizes and hanger spacing 
for steel and copper piping.

Maximum Horizontal

Spacing of Supports

Pipe Size

{mm}    [in]

Rod Size

{mm}     [in]

Steel

{m}     [ft]

Copper

{m}     [ft]

{12} [1/2]

{20} [3/4]

{25} [1]

{32} [1-1/4]

{40} [1-1/2]

{50} [2]

{65} [2-1/2]

{75} [3]

{90} [3-1/2]

{100} [4]

{125} [5]

{150} [6]

{10} [3/8]

{10} [3/8]

{10} [3/8]

{10} [3/8]

{10} [3/8]

{10} [3/8]

{12} [1/2]

{12} [1/2]

{12} [1/2]

{16} [5/8]

{16} [5/8]

{20} [3/4]

{1.5}  [05]

{1.8}  [06]

{1.8}  [06]

{2.4}  [08]

{2.7}  [09]

{2.7}  [09]

{3.0}  [10]

{3.0}  [10]

{3.0}  [10]

{3.0}  [10]

{3.7}  [12]

{3.7}  [12]

{1.5}  [05]

{1.8}  [06]

{1.8}  [06]

{2.1}  [07]

{2.4}  [08]

{2.7}  [09]

{3.0}  [10]

{3.0}  [10]

{3.3}  [11]

{3.7}  [12]

{3.7}  [12]

{3.7}  [12]

.12 For steel pipe sizes larger than {600 mm} [24"], refer to Drawings. 

.13 In addition to these basic requirements, provide hangers in the following location: 

.1 to eliminate vibration 

.2 at points of vertical and horizontal change of direction of pipe 
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.3 at inline centrifugal pumps 

.4 at valves and strainers 

.5 on mains at branch takeoffs 

.6 to avoid stress on equipment connections 

.14 Install spring hangers or other special supports specified in Section 15240. 

.15 Support horizontal cast iron soil pipe at each hub.  Where groups of fittings occur, not 
more than three joints shall be between hangers. 

.16 Refer to applicable articles of the Specification regarding thermal insulation 
requirements.  Unless shown specifically on Drawings, provide the following support 
methods. 

.1 For insulated warm and hot water piping, for condensate piping and for steam 
piping up to {65 mm} [2-1/2"] diameter, support with hangers directly on piping.

.2 For steam piping {75 mm} [3"] diameter and above, support with hangers under 
specified protection saddles.

.3 For chilled water and domestic cold water piping, hangers shall be large 
enough to fit over specified pipe covering.  At each point of support, install 
specified protection saddles with sufficient length to prevent crushing of 
insulation.

.17 Generally, support ducts with {2.7 mm} [12 gauge] by {25 mm} [1"] wide galvanized 
hangers or with {12 mm} [½"] dia. rods and {40 mm} [1-1/2"] rolled angle saddles to 
meet SMACNA or ASHRAE Standards. 

.18 Support vertical duct risers at each floor with rolled angle collars bearing on building 
structure. 

3.5. SLEEVES, WALL PLATES, FLOOR PLATES

.1 Set sleeves for piping and ductwork in conjunction with erection of floors and walls.  
Locate sleeves accurately in accordance with submittal drawings, and as follows:

.1 Through interior walls, set sleeves flush with finished surfaces on both sides. 

.2 Through exterior walls above grade, set sleeves flush with finished surfaces 
on inside and to suit flashing on outside. 

.3 For floors in Mechanical Equipment Rooms, Janitors Closets, Kitchens and 
similar areas where a water dam is required, set sleeves flush to underside of 
structure and extending {50 mm} [2"] above finished floor. 

.4 For other floors, set sleeves flush to both finished surfaces.  Refer to Room 
Finish Schedule. 

.2 Size sleeves to provide {25 mm} [1"] clearance around insulated piping and ductwork.



HVAC Retrofit Upgrades Section 20 05 00
E. L. Crossley High School Basic Mechanical Materials and Methods
350 Highway 20 West, Fonthill, ON

.3 Provide continuous insulation runs through fire separations.  Ensure that piping and 
ductwork do not touch sleeves or for warm and hot water piping and ductwork 
terminate insulation cover on each side of sleeve.  For chilled water and domestic cold 
water piping, provide same thickness Manville Thermo-12 pipe insulation with all 
purpose vapour barrier jacket through fire separation to a point {100 mm} [4"] on each 
side of fire separation. 

.4 Install leak tight seals to meet the manufacturer's requirements.  Select the inside 
diameter of each wall sleeve opening to fit the pipe and leak tight seal, all to ensure 
watertight joint.

.5 Additional sleeving requirements: 

.1 Provide sleeves for systems not part of Contract, but identified to be required 
on Drawings.  

.2 Provide sleeves to accommodate compressed air piping and wiring conduits 
required for Division 20 work. 

.3 Provide additional sleeves as required by Drawings to accommodate service 
requirements.  Include for the cost of drilling and setting sleeves.  

.4 Fill unused sleeves through fire separations with firestop material (see 
Firestopping article).  Fill other unused sleeves with suitable noncombustible 
materials.

3.6. FIRESTOPPING

.1 Ensure that fire ratings of floors and walls are maintained.

.2 Pack clearance spaces, fill all spaces between openings, pipes and ducts passing 
through fire separations and install firestopping systems in accordance with the 
appropriate ULC system number for the products and type of penetration.

.3 Install firestopping systems using personnel trained or instructed by the product 
manufacturer.

3.7. PROVISION FOR PIPE EXPANSION, CONTRACTION AND BUILDING SHRINKAGE

.1 Make provision for pipe expansion, contraction and building shrinkage with suitable 
anchors and offsets or expansion loops. 

.2 Install piping to allow freedom of movement in all planes without imposing undue stress 
on any section of main piping, branch piping, equipment and structure. 

.3 Use offsets at takeoffs to radiation, unit heaters, fan coil units, risers and other branch 
lines. 

.4 Select expansion joints for the calculated movement according to the following 
temperature ranges.

.1 For cold pipes, from minimum operating temperature to {38oC} [100oF], plus 
25% safety factor.
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.2 For warm and hot pipes, from minimum ambient, but not lower than {-5oC} 
[23oF], to maximum operating temperature plus 25% safety factor. 

.5 When ambient temperature during installation is higher than operating temperature, 
use precompressed expansion joints. 

.6 Select expansion joints to withstand system test pressure, as well as operating 
pressures and temperatures. 

.7 Install expansion joints in accordance with manufacturer's published installation 
instructions.

.8 During the construction and warranty periods, regularly review provisions for building 
shrinkage and make necessary adjustments to piping to ensure freedom from 
binding and stress.

3.8. PIPE GUIDES AND ANCHORS

.1 Install pipe guides for expansion joints according to expansion joint manufacturer's 
published recommendations.  Use at least two guides on each side of expansion joint. 

.2 Install manufactured or field fabricated alignment guides to allow movement in axial 
direction only. 

.3 Install vertical risers properly anchored and guided to maintain accurate vertical 
position of piping.  At time of startup, clean and lubricate guides, and adjust to allow 
free sliding at operating conditions. 

.4 For piping up to and including {75 mm} [3"], guide pipes at every floor or every {3900 
mm} [13 ft].  Guide larger pipes at every second floor or every {7500 mm} [25 ft]. 

.5 Fabricate anchors from structural steel channels, plates, or angles. 

.6 Secure anchors to the structure.  Avoid introduction of excessive reactive forces and 
operating weights into the structure and onto equipment and piping. 

.7 Where guides are provided on cold piping, provide thermal break to prevent 
sweating.

3.9. PAINTING

.1 Supply ferrous metal work except piping and galvanized and stainless steel ductwork, 
with at least one factory prime coat, or paint one prime coat on job. 

.2 Clean and steel brush surfaces with welds.  Then prime coat all steel supports and 
brackets. 

.3 On uninsulated piping, steel brush and prime coat welds.

.4 Touchup or repaint all surfaces damaged during shipment or installation and leave 
ready for finish painting. 
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.5 Prime coat material shall conform to Canadian General Standards Board Standard No. 
1-GP-48. 

3.10. ADDITION OF NEW CIRCUITS

.1 Before any system is connected to an existing system, the new system must be 
separately cleaned by the specified method and treated as required.  No system may 
be connected to an existing system unless certified clean by the Contractor and 
inspected by the Consultant. 

3.11. WELDING AND BRAZING INSPECTION

.1 Make welding and brazing work for HTHW and high pressure steam available at any 
time for inspection by the Consultant.  Welded joints shall be gamma-ray 
radiographed by an independent reputable firm specialized in this field, whose 
appointment shall be subject to the Consultant=s approval.  Submit the name and 
qualifications of the proposed firm to the consultant for review.  Perform radiography 
in accordance with CSA Code B51.

END OF SECTION
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PART 1 - GENERAL

1.1. WORK INCLUDED

.1 Comply with Division 1, General Requirements and all documents referred to therein. 

.2 Provide all labour, materials, products, equipment, and services to supply and install 
thermal insulation, vapour barriers and finishes for mechanical work as indicated on 
the Drawings and specified in this Section of these Specifications. 

.3 Insulation requirements shall comply with Part 5 of the Model National Energy Code 
of Canada, latest version and insulation thickness shown are the minimum acceptable.

1.2. SUBMITTALS

.1 Submit samples and specification sheets of all types of insulation materials specified 
in this Section of the Specifications.  Include manufacturers installation instructions.

1.3. ENVIRONMENTAL REQUIREMENTS

.1 Maintain ambient temperatures and conditions required by manufacturers of 
adhesives, mastics and insulating cements.

1.4. QUALITY ASSURANCE

.1 Insulation materials must be manufactured at facilities certified and registered with an 
approved Registrar to conform to ISO 9000 quality standard

PART 2 - PRODUCTS

2.1. MATERIALS – GENERAL

.1 Acceptable insulation manufacturers are Owens Corning Canada, Johns Manville, 
Manson Insulation Inc., Knauf Fiber Glass and Certainteed. 

.2 Provide insulation and covers in strict accordance with authorities governing 
combustibility and fireproofing of materials and in accordance with manufacturer's 
recommendations. 

.3 Provide non-combustible insulation, jackets and finishes having a Flame 
Spread/Smoke Developed rating of 25/50 or less, meeting CAN/ULC S-102 
requirements. 

.4 Attain a complete and continuous vapour barrier over insulation applied to cold and 
dual temperature piping, sheet metal and equipment.  Use either factory applied 
vapour barrier jacket or field applied Reinforced Foil Flame Resistant Kraft vapour 
barrier jacket.  Apply to piping, fittings, valves and inline components, sheet metal and 
fittings and equipment.  Seal longitudinal and circumferential laps with Childers CP82 
or Bakor 230-39 adhesive.  If vapour barrier jacket is not lapped, seal joints with self-
adhering {100mm} [4"] wide plain aluminum foil tape or adhere {100mm} [4"] wide 
aluminum foil tape with Childers CP82 or Bakor 230-39 adhesive.  Jacketing with self-
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adhesive laps and self-adhesive vapour barrier tape will be an acceptable alternative 
closure system. 

.5 Recover all exposed insulation and insulation finishes with minimum {0.20kg/square 
metre} [6oz.] canvas, and two applications of Childers CP50 or Bakor 120-09 white fire 
resistant coating.  An acceptable alternative recovering will be PVC fitting covers and 
jacketing, installed as per manufacturer's instructions, and conforming to the specified 
Flame Spread/Smoke Developed Rating.

.6 Recover insulation and insulation finishes outside the building or exposed to the 
weather with one {1.5mm} [1/16"] thick layer of Childers Encacel X or Bakor 110-26 
fire retardant black mastic vapour barrier coating.  Embed a layer of woven glass 
reinforcing fabric into the wet coating, lapping ends and edges at least {75mm} [3"].  
Apply a top coating of {1.5mm} [1/16"] thick Encacel X or Bakor 110-26 over the entire 
surface of the fabric.  Seal the entire covering to achieve a watertight assembly.

.7 In lieu of above recovering of insulation and insulation finishes outside the building, 
aluminum jacket with aluminum fittings may be substituted.  Band all transverse seams 
with waterproof mastic tape and caulk all longitudinal seams with silicone caulking.   
Seal the entire covering to achieve a watertight assembly.

2.2. PIPE INSULATION

.1 Provide insulation materials with a minimum thermal conductivity of {0.036 W/m.ºC} 
[0.24 BTU.in/(hr.ft2ºF] at {38ºC} [100ºF] mean temperature.

.2 On hot piping applications, hold insulation in place with flare type staples (outward 
clinch).

.3 On cold and dual temperature piping applications, apply vapour barrier jacket over 
insulation and seal longitudinal and circumferential laps with Childers CP82 or Bakelite 
230-39 adhesive.  Seal all pipe terminations, including fittings, wall penetrations and 
pipe supports with vapour barrier mastic.  For chilled water and brine systems provide 
vapour seal pipe terminations every four (4) pipe sections.

.4 Apply pipe insulation over {40mm} [1-1/2"] in thickness in two layers with joints 
staggered. 

.5 Insulate fittings with fabricated metered or preformed sections of specified insulation.

.6 Insulate over flanges and mechanical couplings with specified insulation and 
thickness, sized to suit flange diameters.  Fill spaces between insulation and adjoining 
pipe insulation with similar material. 

.7 Insulate valves and inline components with flexible insulation density 
{12kg/cubicmetre} [3/4lbs./cu.ft.] compressed not more than 50% of original thickness.  
Build up to specified thickness with approved asbestos free finishing cement. 

.8 Do not insulate terminal unit automatic control valves installed in hot piping.  Do not 
insulate terminal unit automatic control valves which are installed in cold and dual 
temperature piping and which are located over condensate drain pans. 
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.9 Provide removable {1.31mm} [18gauge] galvanized sheet metal enclosures lined with 
Armaflex II sheet insulation {25mm} [1"] thickness on pipeline strainers to facilitate 
screen access.

.10 Under all hangers used on primary chilled water, domestic chilled water, domestic 
chilled water recirculation, dual temperature water and domestic cold water, provide 
an insert between support shield and piping for piping {38 mm} [1½"] or larger.  
Fabricate using T-12 calcium silicate or other high density insulating material suitable 
for temperature application.  Insulation inserts shall not be less than the following 
lengths:

Pipe Size Length

{40 mm - 60 mm} [1½" – 2½"] {250 mm} [10"]

{75 mm - 150 mm} [3" - 6"] {300 mm} [12"]

{200 mm - 250 mm} [8" - 10"] {400 mm} [16"]

{300 mm and over} [12" and over] {550 mm} [22"]

.11 Provide one of the following pipe insulation types, and as scheduled in the Pipe 
Insulation Table. 

.1 Type P1:  Knauf Earthwool 1000° or equivalent with a factory applied vapour 
barrier jacket where scheduled. Provide Knauf Proto PVC jacketing or 
equivalent for all exposed areas.

.1 Pipe Insulation Table:

No Duty Insulation 

Type

Thickness Vapour 

Barrier

1
Primary heated water
supply and return, and
secondary heated water
supply and return (Below {94ºC} 
[201ºF])

{50mm} [2”] and less 
{65mm} [2-1/2”] and larger

P-1
P-1

{25mm} [1"]
{40mm} [1-1/2"]

No
No

2
Horizontal condensate drains except 
within fan coil unit enclosure

all pipe sizes P-1 {12mm} [1/2"] Yes

3
Refrigerant piping lines {4.4ºC}[40ºF] 
and above

Refrigerant piping lines below {4.4ºC} 
[40ºF]

{25 mm} [1”] and smaller
{32 mm} [1-1/4”] and larger

P-1

P-1
P-1

{25mm} [1"]

{25mm} [1"]
{40mm} [1-1/2"]

Yes

Yes
Yes
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2.3. SHEET METAL INSULATION

.1 Provide insulation with a minimum thermal resistance of {0.036 W/m.ºC} [0.25 
BTU.in/(hr.ft2ºF)] at {24ºC} [75ºF] mean temperature.

.2 Prior to finishing of insulation of hot and cold exposed rectangular ductwork, provide 
corner beads similar to Roll-on Type. 

.3 Apply vapour barrier over insulation on cold and dual temperature ducts. 

.4 Circular silencers and acoustic plenums need not be externally insulated.

.5 Ductwork and casings lined with acoustic insulation {25mm} [1"] or more in thickness 
need not be externally insulated.  Refer to Section 15890 for Acoustic Insulation. 

.6 Provide one of the following external sheet metal insulation types, and as scheduled 
in the Sheet Metal Insulation Table. 

.1 Type D1:  Owens Corning Rigid Duct Insulation, Johns Manville 814 Spin-
Glas, Manson 800 Series Spin-Glas Rigid Insulation Board or Knauf Rigid 
Insulation Board, not less than {48kg/cubicmetre} [3lbs./cu.ft.] density.  
Impale insulation on mechanically fastened pins located at not greater than 
{300mm} [12"] centres.  Secure insulation with speed washers.

.2 Type D2:  Owens Corning Flexible Duct Insulation, Johns Manville Microlite 
type 75 Duct Wrap, Manson Microlite Duct Wrap or Knauf Duct Wrap, 
{12kg/cubicmetre} [3/4lbs./cu.ft.] density.  Adhere insulation to duct surface 
with Childers CP82 or Bakelite 230-39 adhesive, which shall be applied in 
strips {150mm} [6"] wide at not greater than {300mm} [12"] centres.  Lap all 
edges at least {50mm} [2"] and secure insulation with fire resistant tying cord, 
similar to Fiberglas EC9-4-T.  Take care that insulation is not compressed to 
less than specified thickness.  It is recognized that some compression of 
insulation will take place immediately under tying cord, but in no case shall 
the thickness of the compressed material be less than 75% of original 
specified thickness. 

.3 Type D3:  Owens Corning Rigid Vapour Seal Duct Insulation, Johns Manville 
814 Spin-Glas with FSK Facing, Manson Spin-Glas Rigid Insulating Board 
with reinforced foil facing, or Knauf Rigid Insulation Board with FSK facing.  
Density shall be not less than {48kg/cubic metre} [3lbs./cu.ft.].  Impale on 
mechanically fastened pins located at not greater than {300mm} [12"] 
centres.  Secure with speed washers.  Butt joints tightly together and seal 
washers, breaks and joints with self-adhering {100mm} [4"] wide plain 
aluminum tape, or adhere foil with Childers CP82 or Bakelite 230-39 
adhesive. 

.4 Type D4:  Owens Corning Flexible Duct Insulation, Johns Manville Microlite 
Type 75 Duct Wrap, Manson Microlite Insulation or Knauf Duct Wrap, 
{12kg/cubic metre} [3/4lb./cu.ft.] density with factory applied reinforced foil 
facing.  Adhere insulation to duct surface with Childers CP82 or Bakelite 230-
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39 adhesive, which shall be applied in strips {150mm} [6"] wide at not greater 
than {300mm} [12"] centres.  Butt edges of insulation tightly together, and 
seal breaks and joints of facing with self-adhering {100mm} [4"] wide 
aluminum tape or adhere foil with Childers CP82 or Bakelite 230-39 
adhesive. 

.7 Sheet Metal Insulation Table

No Duty Insulation 

Type

Thickness Vapour 

Barrier

1 Panels behind unused portion of 
louvres 

D3 {50mm} [2"] Yes

2 Outside air plenums and ducts 
Outside air supply fans 

D3 {50mm} [2"] Yes

3 Mixed air plenums and ducts D3 {40mm} [1-1/2"] Yes

4 Relief and exhaust air plenums D3 {40mm} [1-1/2"] Yes

5 Exhaust ducts between motorized 
dampers and building exterior or 
final {3m} [10 ft] of exhaust air 
ducts whichever is greater

D3 {25mm} [1"] Yes

6 Rectangular hot supply ducts D1 {25mm} [1"] No

7 Round hot supply ducts D2 {40mm} [1½"] No

8 Exposed rectangular cold and 
dual temperature supply ducts

D3 {25mm} [1"] Yes

9 Exposed round cold and dual 
temperature supply ducts

D3 {25mm} [1"] Yes

10 Concealed supply air, (including 
ducts in shafts) to air terminal 
control units, excluding flexible 
ducts

D4 {25mm} [1"] Yes

11 Concealed supply air ducts from 
air terminal control unit discharge 
to air terminals excluding flexible 
ducts.

D4 {25mm} [1"] Yes

PART 3 - EXECUTION

3.1. PROTECTION

.1 Protect the work of other trades with tarpaulins. 

.2 Protect the work of this trade from being defaced by other trades.  Make good any 
damage and leave in perfect condition, ready for final painting. 

3.2. INSTALLATION

.1 Apply insulation over clean dry surfaces, firmly butting all sections together.
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.2 Apply insulation, vapour barriers and insulation finishes in strict accordance with 
manufacturer's recommendations. 

.3 Do not cover equipment nameplates with insulation. 

.4 Coordinate related work with other Divisions.

END OF SECTION
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PART 1 - GENERAL

1.1. WORK INCLUDED

.1 Comply with Division 01 - General Requirements and Division 20 – Mechanical 
General Requirements. 

.2 Provide all labour, materials, products, equipment, and services to supply and install 
all fans indicated on the Drawings and specified herein.

1.2. SUBMITTALS

.1 Product Data: Provide wiring diagrams with electrical characteristics and connection 
requirements.

.2 Manufacturer's Installation Instructions: indicate setting, mechanical connections, 
lubrication, and wiring instructions.

.3 Submit manufacturer's performance data including dimensional drawings, power 
circuit diagrams, installation and maintenance manuals, warranty description, VSD's 
FLA rating, certification agency file numbers and catalogue information.

.4 The specification lists the minimum VSD performance requirements for this project. 
Each supplier shall list any exceptions to the specification. If no departures from the 
specification are identified, the supplier shall be bound by the specification.

.5 Harmonic filtering. The seller shall, with the aid of the buyer's electrical power single 
line diagram, providing the data required by IEEE-519, perform an analysis to initially 
demonstrate the supplied equipment will met the IEEE standards after installation. If, 
as a result of the analysis, it is determined that additional filter equipment is required 
to meet the IEEE recommendations, then the cost of such equipment shall be 
included in the bid. A harmonic analysis shall be submitted with the approval 
drawings to verify compliance with the latest version of IEEE-519 voltage and current 
distortion limits as shown in table 10.2 and 10.3 at the point of common coupling 
(PCC). The PCC shall be defined as the consumer-utility interface or primary side of 
the main distribution transformer.

1.3. QUALITY ASSURANCE

.1 Conform to Ontario Electrical Safety Code.

.2 Provide certificate of compliance from authority having jurisdiction indicating approval 
of variable speed drives.

.3 All optional features shall be functionally tested at the factory for proper operation.

1.4. REGULATORY REQUIREMENTS

.1 Conform to Ontario Electrical Safety Code.
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.2 Provide certificate of compliance from authority having jurisdiction indicating approval 
of variable speed drives.

.3 Products Requiring Electrical Connection: Listed and classified by CSA or testing 
firm acceptable to the authority having jurisdiction as suitable for the purpose 
specified and indicated.

1.5. DELIVERY, STORAGE AND PROTECTION

.1 Protect variable speed drives stored on site from weather and moisture by 
maintaining factory covers and suitable weather-proof covering.

1.6. WARRANTY

.1 Provide extended coverage five year warranty for variable speed drives.

PART 2 - PRODUCTS

2.1. MANUFACTURES

.1 Provide Danfoss Graham VLT6000 Variable Speed Drives.

.2 Acceptable alternates, subject to shop drawing review.

.1 ABB

.2 Allen Bradley

2.2. VARIABLE SPEED DRIVES

.1 Furnish complete VSDs as specified herein for the fans and pumps designated on 
the drawing schedules to be variable speed. All standard and optional features shall 
be included within the VSD enclosure, unless otherwise specified. VSD shall be 
housed in a metal NEMA 1 enclosure, The VSD's UL listing shall allow mounting in 
plenum or other air handling compartments.  The drive efficiency shall be 96% or 
better at full speed and load.

.2 The VSD shall convert incoming fixed frequency three-phase AC power into a 
variable frequency and voltage for controlling the speed of three-phase AC motors. 
The motor current shall closely approximate a sine wave. Motor voltage shall be 
varied with frequency to maintain desired motor magnetization current suitable for 
centrifugal pump and fan control and to eliminate the need for motor de-rating.

.3 With the motor's rated voltage applied to the VSD input, the VSD shall allow the 
motor to produce full rated power at rated amps, RMS fundamental volts, and speed 
without using the motor's service factor. VSDs utilizing sine weighted/coded 
modulation (with or without 3rd harmonic injection) must provide data verifying that 
the motors will not draw more than full load current during full load and full speed 
operation.

.4 The VSD shall include an input full-wave bridge rectifier and maintain a fundamental 
power factor near unity regardless of speed or load.
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.5 The VSD and options shall be tested to ANSI/UL Standard 508. The complete VSD, 
including all specified options, shall be assembled by the manufacturer, which shall 
be UL-508 certified for the building and assembly of option panels. Assembly of the 
option panels by a third-party panel shop is not acceptable. The appropriate CSA or 
C-UL stickers shall be applied to both the VSD and option panel, in the case where 
these are not contained in one panel. Both VSD and option panel shall be 
manufactured in ISO 9001 certified facilities.

.6 The VSD shall have DC link reactors on both the positive and negative rails of the 
DC bus to minimize power line harmonics. VSDs without DC link reactors shall 
provide a minimum 3% impedance line reactor.

.7 The VSD's full load amp rating shall meet or exceed NEC Table 430-150. The VSD 
shall be able to provide full rated output current continuously, 110% of rated current 
for 60 seconds and 160% of rated current for up to 0.5 second while starting.

.8 The VSD shall be able to provide full torque at any selected frequency from 28Hz to 
base speed to allow driving direct drive fans without de-rating.

.9 An automatic energy optimization selection feature shall be provided standard in the 
VSD. This feature shall automatically and continually monitor the motor's speed and 
load and adjust the applied voltage to maximize energy savings and provide up to an 
additional 3% to 10% energy savings.

.10 Input and output power circuit switching shall be able to be accomplished without 
interlocks or damage to the VSD. Switching rate may be up to 1 time per minute on 
the input and unlimited on the output.

.11 An automatic motor adaptation test algorithm shall measure motor stator resistance 
and reactance to optimize performance and efficiency. It shall not be necessary to 
run the motor or de-couple the motor from the load to run the test.

.12 Galvanic and/or optical isolation shall be provided between the VSD's power circuitry 
and control circuitry to ensure operator safety and to protect connected electronic 
control equipment from damage caused by voltage spikes, current surges, and 
ground loop currents. VSDs not including either galvanic or optical isolation on both 
analogue I/O and discrete I/O shall include additional isolation modules.

.13 VSD power components to be designed for 575VAC. Components designed for 
480VAC are not acceptable.

.14 VSD shall minimize the audible motor noise through the use of an adjustable carrier 
frequency. The carrier frequency shall be automatically adjusted to optimize motor 
and VSD efficiencies while reducing motor noise.

.15 VSD's operating motors not designed to meet NEMA MG1 Part 31 should include 
Output Load reactors.

2.3. PROTECTIVE FEATURES
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.1 A minimum of Class 20 I2t electronic motor overload protection for single motor 
applications and thermal-mechanical overloads for multiple motor applications shall 
be provided.

.2 Protection against input transients, loss of AC line phase, output short circuit, output 
ground fault, over-voltage, under-voltage, VSD over-temperature and motor over-
temperature. The VSD shall display all faults in plain English. Codes are not 
acceptable.

.3 Protect VSD from sustained power or phase loss. The VSD shall provide full rated 
output with an input voltage as low as 90% of the nominal.

.4 The VSD shall incorporate a motor preheat circuit to keep the motor warm and 
prevent condensation build up in the stator.

.5 To prevent breakdown of the motor winding insulation, the VSD shall be designed to 
comply with IEC Part 34-17. Motors shall have inverter rated insulation (1600V).

.6 VSD shall include a "signal loss detection" circuit to sense the loss of an analogue 
input signal such as 4 to 20mA or 2 to 10VDC and shall be programmable to react as 
desired in such an instance.

.7 VSD shall function normally when the keypad is removed while the VSD is running 
and continue to follow remote commands. No warnings or alarms shall be issued as 
a result of removing the keypad.

.8 VSD shall catch a rotating motor operating forward or reverse up to full speed.

.9 VSD shall be rated for 100,000amp interrupting capacity (AIC).

.10 VSD shall include current sensors on all three output phases to detect and report 
phase loss to the motor. The VSD will identify which of the output phases is low or 
lost.

.11 VSD shall continue to operate without faulting until input voltage reaches 300VAC on 
208/230volt VSDs, 539VAC on 460volt VSDs, and 701VAC on 575volt VSDs.

2.4. INTERFACE FEATURES

.1 Hand/Start, Off/Stop and Auto/Start selector switches shall be provided to start and 
stop the VSD and determine the speed reference.

.2 The VSD shall be able to be programmed to provide a 24VDC output signal to 
indicate that the VSD is in Auto/Remote mode.

.3 The VSD shall provide digital manual speed control. Potentiometers are not 
acceptable.

.4 Lockable, alphanumeric backlit display keypad can be remotely mounted up to 10feet 
(3m) away using standard 9-pin cable.

.5 The keypads for all sizes of VSDs shall be identical and interchangeable.
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.6 To set up multiple VSDs, it shall be possible to upload all setup parameters to the 
VSD's keypad, place that keypad on all other VSs in turn and download the setup 
parameters to each VSD. To facilitate setting up VSDs of various sizes, it shall be 
possible to download from the keypad only size independent parameters.

.7 Display shall be programmable to display in 9 languages including English, Spanish 
and French.

.8 The display shall have four lines, with 20 characters on three lines and eight large 
characters on one line.

.9 A red FAULT light, a yellow WARNING light and a green POWER-ON light shall be 
provided.  These indications shall be visible both on the keypad and on the VSD 
when the keypad is removed.

.10 A quick setup menu with factory pre-set typical HVAC parameters shall be provided 
on the VSD eliminating the need for macros.

.11 The VSD shall include a standard RS-485 communications port and capabilities to be 
connected at a future date to a Johnson Controls N2, Siemens FLN, or Lonworks. 
The connection shall be software selectable by the user.

.12 As a minimum, the following points shall be controlled and/or accessible:

.1 VSD Start/Stop, Speed reference, Fault diagnostics, and Meter points as follows;

.2 Motor power in HP, Motor power in kW, Motor kW-hr, Motor current, Motor 
voltage, Hours run, Feedback signal #1, Feedback signal #2, DC link voltage, 
Thermal load on motor, and Thermal load on VSD, heat sink temperature.

.13 Four additional Form C 230volt programmable relays shall be available for factory or 
field installation within the VSD.

.14 Two set-point control interface (PID control) shall be standard in the unit. VSD shall 
be able to look at two feedback signals, compare with two set-points and make 
various process control decisions.

.15 Floating point control interface shall be provided to increase/decrease speed in 
response to contact closures.

.16 Four simultaneous displays shall be available. They shall include frequency or 
speed, run time, output amps and output power. VSDs unable to show these four 
displays simultaneously shall provide panel meters..

.17 Sleep mode shall be provided to automatically stop the VSD when its speed drops 
below set "sleep" level for a specified time. The VSD shall automatically restart when 
the speed command exceeds the set "wake" level.

.18 The sleep mode shall be functional in both follower mode and PID mode.

.19 Run permissive circuit shall be provided to accept a "system ready" signal to ensure 
that the VSD does not start until dampers or other auxiliary equipment are in the 
proper state for VSD operation.  The run permissive circuit shall also be capable of 
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sending an output signal as a start command to actuate external equipment before 
allowing the VSD to start.

.20 The following displays shall be accessible from the control panel in actual units: 
Reference Signal Value in actual units, Output Frequency in Hz or percent, Output 
Amps, Motor HP, Motor kW, kWhr, Output Voltage, DC Bus Voltage, VSD 
Temperature in degrees, and Motor Speed in engineering units per application (in 
GPM, CFM, etc.). VSD will read out the selected engineering unit either in a linear, 
square or cubed relationship to output frequency as appropriate to the unit chosen.

.21 The display shall be programmed to read in inches of water column (in-wg) (Pa) for 
an air handler application, pressure per square inch (psi) (kPa) for a pump 
application, and temperature (F)(C) for a cooling tower application.

.22 VSD shall be able to be programmed to sense the loss of load and signal a no 
load/broken belt warning or fault.

.23 If the temperature of the VSD's heat sink rises to 176F (80C), the VSD shall 
automatically reduce its carrier frequency to reduce the heat sink temperature. If the 
temperature of the heat sink continues to rise the VSD shall automatically reduce its 
output frequency to the motor. As the VSD's heat sink temperature returns to normal, 
the VSD shall automatically increase the output frequency to the motor and return 
the carrier frequency to its normal switching speed.

.24 The VSD shall have temperature controlled cooling fans for quiet operation and 
minimized losses.

.25 The VSD shall store in memory the last 10 faults and related operational data.

.26 Eight programmable digital inputs shall be provided for interfacing with the systems 
control and safety interlock circuitry.

.27 Two programmable relay outputs, one Form C 240VAC, one Form A 30VAC, shall be 
provided for remote indication of VSD status.

.28 Three programmable analog inputs shall be provided and shall accept a direct-or-
reverse acting signal. Analog reference inputs accepted shall include two voltage (0 
to 10VDC, 2 to 10VDC) and one current (0 to 20mA, 4 to 20mA) input.

.29 Two programmable 0 to 20mA analog outputs shall be provided for indication of VSD 
status. These outputs shall be programmable for output speed, frequency, current 
and power. They shall also be programmable to provide a selected 24VDC status 
indication.

.30 Under fire mode conditions, the VSD shall be able to be programmed to 
automatically default to a preset speed.

2.5. ADJUSTMENTS

.1 VSD shall have an adjustable carrier frequency in steps of not less than 0.1kHz to 
allow tuning the VSD to the motor.

.2 Sixteen pre-set speeds shall be provided.
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.3 Four acceleration and four deceleration ramps shall be provided. Acceleration and 
deceleration time shall be adjustable over the range from 0 to 3,600 seconds to base 
speed. The shape of these curves shall be automatically contoured to ensure no-trip 
acceleration and deceleration.

.4 Four current limit settings shall be provided.

.5 If the VSD trips on one of the following conditions, the VSD shall be programmable 
for automatic or manual reset: under voltage, overvoltage, current limit and inverter 
overload.

.6 The number of restart attempts shall be selectable from 0 through 20 or infinitely and 
the time between attempts shall be adjustable from 0 through 600 seconds.

.7 An automatic "on delay" may be selected from 0 to 120 seconds.

2.6. BYPASS

.1 Provide a manual 3-contactor bypass, were indicated in schedules, consisting of a 
door interlocked main fused disconnect pad lockable in the off position, a built-in 
motor starter and a four position DRIVE/OFF/BYPASS/TEST switch controlling three 
contactors. In the DRIVE position, the motor is operated at an adjustable speed from 
the VSD. In the OFF position, the motor and VSD are disconnected. In the BYPASS 
position, the motor is operated at full speed from the AC power line and power is 
disconnected from the VSD so that service can be performed. In the TEST position, 
the motor is operated at full speed from the AC line power while power is applied to 
the input of the VSD. This allows the VSD to be given an operational test while 
continuing to run the motor at full speed in bypass. In case of an external safety fault, 
a customer supplied normally closed dry contact shall be able to stop the motor 
whether in DRIVE or BYPASS mode.

.2 Service personnel shall be able to defeat the main power disconnect and open the 
bypass enclosure without disconnecting power. This shall be accomplished through 
the use of a specially designed tool and mechanism while meeting all local and 
national code requirements for safety.

2.7. SERVICE CONDITIONS

.1 Ambient temperature, 14 to 104F (-10 to 40C).

.2 0 to 95% relative humidity, non-condensing.

.3 Elevation to 3,300feet (1006m) without de-rating.

.4 AC line voltage variation, -10 to +10% of nominal with full output.

.5 No side clearance shall be required for cooling of any units. All power and control 
wiring shall be done from the bottom.

PART 3 - EXECUTION

3.1. START UP SERVICE
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.1 The manufacturer shall provide start-up commissioning of the VSD and its optional 
circuits by a factory certified service technician who is experienced in start-up and 
repair services. Sales personnel and other agents who are not factory certified shall 
not be acceptable as commissioning agents. Start-up services shall include checking 
for verification of proper operation and installation for the VSD, its options and its 
interface wiring to the building automation system.

3.2. WARRANTY 

.1 The VSD shall be warranted by the manufacturer for a period of 5 years from date of 
Substantial Performance.  Install tags with corrosion resistant chain.

.2 The warranty shall include parts, labour, travel costs and living expenses incurred by 
the manufacturer to provide factory authorized on-site service.

3.3. EXAMINATION

.1 Contractor to verify that job site conditions for installation meet factory recommended 
and code required conditions for VSD installation prior to start-up, including 
clearance spacing, temperature, contamination, dust, and moisture of the 
environment. Separate conduit installation of the motor wiring, power wiring, and 
control wiring, and installation per the manufacturer's recommendations shall be 
verified.

.2 The VSD is to be covered and protected from installation dust and contamination 
until the environment is cleaned and ready for operation. The VSD shall not be 
operated while the unit is covered.

END OF SECTION
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PART 1 - GENERAL

1.1. WORK INCLUDED

.1 Comply with Division 01 - General Requirements and Division 20 – Mechanical 
General Requirements. 

.2 Provide all labour, materials, products, equipment, and services to supply and install 
all fans indicated on the Drawings and specified herein.

1.2. REFERENCES

.1 ASME A13.1 - Scheme for the Identification of Piping Systems.

1.3. SUBMITTALS

.1 Submit list of wording, symbols, letter size, and colour coding for mechanical 
identification.

.2 Submit valve chart and schedule, including valve tag number, location, function, and 
valve manufacturer's name and model number.

.3 Product Data: Provide manufacturers catalogue literature for each product required.

.4 Manufacturer's Installation Instructions: Indicate special procedures, and installation.

PART 2 - PRODUCTS

2.1. NAMEPLATES

.1 Do verification requirements in accordance with Section [01 47 17 - Sustainable 
Requirements: Contractor's Verification]. 

.2 Fasten nameplates securely in a conspicuous place. Where nameplates cannot be 
mounted on cool surface, provide standoffs.

.3 Identify equipment type and number and service of areas or zone of building served.

.4 For each item of equipment which may be started automatically or remotely, add a 
red lamacoid plate, 2-1/2" x 9" (60 x 230 mm), reading: "WARNING. THIS 
EQUIPMENT IS AUTOMATICALLY CONTROLLED AND MAY START AT ANY 
TIME."

2.2. TAGS

.1 Plastic Tags: Laminated three-layer plastic with engraved black letters on light 
contrasting background colour. Tag size minimum 1-1/2" (40mm) diameter.

.2 Chart: Typewritten letter size list in anodized aluminum frame.

2.3. STENCILS
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.1 Stencils: With clean cut symbols and letters of following size:

.2 3/4"-1-1/4" (20-30mm) Outside Diameter of Insulation or Pipe: 8" (200mm) long 
colour field, 1/2" (15mm) high letters.

.3 1-1/2"-2" (40-50mm) Outside Diameter of Insulation or Pipe: 8" (200mm) long colour 
field, 3/4" (20mm) high letters.

.4 2-1/2"-6" (65-150mm) Outside Diameter of Insulation or Pipe: 12" (300mm) long 
colour field, 1-1/4" (30 mm) high letters.

.5 8" - 10" (200-250mm) Outside Diameter of Insulation or Pipe: 24" (600mm) long 
colour field, 2-1/2" (65 mm) high letters.

.6 Over 10" (250 mm) Outside Diameter of Insulation or Pipe: 32" (800mm) long colour 
field, 3-1/2" (90mm) high letters.

.7 Ductwork and Equipment: 2-1/2" (65mm) high letters.

2.4. SELF ADHESIVE PIPE MARKERS

.1 Vinyl: Factory fabricated vinyl, 0.13 mm (5 mil) thick, preformed to fit around pipe or 
pipe covering.

.2 Polyester: Factory fabricated polyester, 0.05 mm (2 mil) thick, coated with acrylic 
adhesive.

.3 Plastic: Factory fabricated plastic film, roll formed, clear laminated to protect lettering

PART 3 - EXECUTION

3.1. PREPARATION

.1 Degrease and clean surfaces to receive adhesive for identification materials.

.2 Prepare surfaces for stencil painting.

3.2. INSTALLATION 

.1 Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive. 
Apply with sufficient adhesive to ensure permanent adhesion and seal with clear 
lacquer (VOC content not to exceed 680g/L).

.2 Install tags with corrosion resistant chain.

.3 Comply with standard detail drawing plate, "Detail of Piping Identification".

.4 Apply stencil markings on all covered piping.

.5 Install plastic tape pipe markers complete around bare pipe to manufacturer's 
instructions.

.6 Identify natural gas piping in accordance with CAN1-B149.1
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.7 Label piping that is heat traced or equipped with heating cable "HEAT TRACED" in 
addition to other identification. Locate such labels adjacent to other identifications.

.8 Install underground plastic pipe markers 6"-8" (150-200mm) below finished grade, 
directly above buried pipe.

.9 Identify air handling units, fans, pumps, heat transfer equipment, tanks, and water 
treatment devices with plastic nameplates. Small devices, such as in-line pumps, 
may be identified with tags.

.10 Identify control panels and major control components outside panels with plastic 
nameplates.

.11 Identify thermostats relating to terminal boxes or valves with nameplates.

.12 Identify valves in main and branch piping with tags. Consecutively number valves in 
each system.

.13 Identify air terminal units and radiator valves with numbered tags.

.14 Tag automatic controls, instruments, and relays. Key to control schematic.

.15 Identify piping, concealed or exposed, with stencilled painting and plastic tape pipe 
markers.  Identify service, flow direction, and pressure. Install in clear view and align 
with axis of piping.  Locate identification not to exceed 6m on straight runs including 
risers and drops, adjacent to each valve and Tee, at each side of penetration of 
structure or enclosure, and at each obstruction.

.16 Identify covered ductwork with stencilled painting and bare ductwork with plastic tape 
duct markers. Identify ductwork with air handling unit identification number and area 
served. Locate identification at air handling unit, at each side of penetration of 
structure or enclosure, and at each obstruction.

.17 For each item of equipment which may be started automatically or remotely, add a 
red lamacoid plate, 2-3/8" x 9" (60 x 230mm), reading: "WARNING. THIS 
EQUIPMENT IS AUTOMATICALLY CONTROLLED. IT MAY START AT ANY TIME."

.18 Provide colour coded self-adhesive dots to locate valves or dampers above T-bar 
type panel ceilings. Locate in corner of panel closest to equipment.

3.3. SCHEDULES

.1 Consult with the Client and identify piping, ductwork and equipment as directed.

.1 conforming to the Client's existing identification practices, or

.2 conforming to the following Pipe and Valve Identification Table:

Valve Primary SecondaryPipe Marker Legend

Tag Legend Colour Colour

Glycol Heating Supply GHS Yellow Black
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Glycol Heating Return GHR Yellow Black

Hot Water Heating Supply HWS Yellow Black

Hot Water Heating Return HWR Yellow Black

Refrigerant Liquid REFL Yellow Black

Refrigerant Suction REFS Yellow Black

.2 The above lists are to be used as a guideline for colour coding only and is not intended 
to supersede lists of other authorities or agencies.  (i.e. Ministry of Environment; 
Ministry of Government Services, Canadian Government Standards Board).

3.4. MANUFACTURE’S NAMEPLATE

.1 Provide metal nameplates on each piece of equipment, mechanically fastened with 
raised or recessed letters.

.2 Include registration plates, Underwriters' Laboratories and CSA approval, as required 
by respective agency and as specified. Indicate size, equipment model, 
manufacturer's name, serial number, voltage, cycle, phase and power of motors, all 
factory supplied.

.3 Locate nameplates so that they are easily read. Do not insulate or paint over plates.

3.5. FLOW DIAGRAMS AND DIRECTORIES

.1 Provide Consultant with six identification flow diagrams of approved size for each 
system. Include tag schedule, designating number, service, function, and location of 
each tagged item and normal operating position of valves.

.2 Install where agreed with the Owner one copy of each flow diagram and valve 
schedule mounted in glazed frame. Provide one copy of each in Operation and 
Maintenance Manual.

END OF SECTION
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PART 1 - GENERAL

1.1. WORK INCLUDED

.1 Comply with the requirements of Division 01 – General Requirements and to Division 
20 – Mechanical General Requirements.

.2 Provide labour, materials, products, equipment, and services required to complete the 
demolition work specified herein. 

.3 Refer to Drawings for extent of demolition work.  The drawings indicate the 
approximate locations of services as far as these are known.  

.4 Dispose, off site, of all debris in accordance with the jurisdictional authorities.

.5 Removal and storage of salvageable items as directed by this specification section 
and the Client of their representative.

.6 During the course of this work, suspected hazardous or contaminated materials will 
probably be encountered. 

.7 Mechanical demolition work associated with this building is indicated on the demolition 
drawings and generally consists of the following:

.1 Plumbing and Drainage

.2 HVAC systems and equipment

.3 Building Control Systems

1.2. REFERENCE STANDARDS

.1 Meet the requirements and recommendations of all Municipal, Provincial and Federal 
Bylaws and Ordinances.

.2 Execute this work in accordance with the latest edition of the following codes and 
standards.

.1 CAN/CSA-S350-M1980 - Code of Practice for Safety in Demolition of 
Structures.

.2 Ontario Building Code.

.3 Occupational Health and Safety Act.

.4 Regulations for Construction Projects.

.5 Ontario Fire Code.

.6 Regulations under Fire Marshals Act.

1.3. QUALITY ASSURANCE
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.1 All work shall be performed by a firm having adequate equipment and skilled labour 
and being able to provide written evidence of satisfactorily completed work, similar to 
that specified during the past immediate five (5) years.

.2 Removal from site and disposal of debris shall be carried out in accordance with the 
requirements of the local jurisdictional authorities.

.3 Arrange and pay for all permits, notices, and inspections necessary for the proper 
execution and completion of the demolition work.

PART 2 - PRODUCTS

2.1. DISPOSAL OF MATERIALS

.1 All materials which have not been designated for salvage from the demolition shall 
become the property of the Contractor.  Remove all material and debris from the site 
as quickly as possible and dispose of legally.  Burning of debris or selling of materials 
on the site will not be permitted.

.2 Present to the Client existing equipment removed but not identified for salvage on site.  
Acceptance of removed equipment is at the discretion of the Client.  Remove such 
items from site when deemed unsuitable.

.3 Conform to requirements of municipality’s Works Department regarding disposal of 
waste materials.

.4 Materials prohibited from municipality waste management facilities shall be removed 
from site and disposed to recycling companies specializing in recyclable materials.

PART 3 - EXECUTION

3.1. GENERAL INSTRUCTIONS

.1 At the end of each work shift, leave work in a safe condition.

.2 Patch fire rated partitions and floors to maintain rating upon removal of mechanical 
services originally spanning fire rated assembly.

.3 Demolish work into sections of practical size for removal without alteration or damage 
to existing building.

3.2. STORAGE OF MATERIALS

.1 Store materials only in areas designated by the Client and as permitted by the local 
jurisdictional authorities.

.2 Materials and debris shall not be stacked in building to the extent that overloading of 
any part of the structure will occur.

3.3. PROTECTION OF CLIENT’S PREMISES

.1 Adhere strictly to the Client’s requirements.
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.2 Confer with the Client concerning schedule, dust and noise control prior to 
commencing work in or adjacent to existing facilities where such work might affect 
either those facilities or their occupants.

.3 Execute work with least possible interference or disturbance to occupants, public and 
normal use of premises.

.4 Provide temporary means to maintain security when security has been reduced by 
Division 20.

.5 Only elevators, dumbwaiters, conveyors, or escalators assigned for Contractor’s use 
may be used for moving men and material within building.  Protect walls of passenger 
elevators, to approval of Client prior to use.  Accept liability for damage, safety of 
equipment and overloading of existing equipment.

.6 Provide temporary dust screens, barriers, warning signs in locations where 
renovations and alternation work is adjacent to areas which will be operative during 
work.

.7 Protect all mechanical systems, indicated to remain, from damage.

.8 Provide and maintain ready access to firefighting equipment at all times.

.9 Provide and maintain proper and suitable fire extinguishers throughout the duration of 
the work.

.10 The drawings indicate the approximate locations of services as far as these are known.  
Should any mechanical or electrical service line be broken, or disrupted by operations 
specified under this contract, repair service lines, and make good all damage due to 
the disruption or break, at no expense to the Client.  Notify the Client immediately 
whenever any service line is broken or damaged.

.11 The drawings indicate the approximate locations of services as far as these are known. 
Immediately advise Consultant in writing when unknown services are encountered.

.12 Accept liability for costs incurred by the Client in repairing and cleaning equipment, 
etc., resulting from failure to comply with the above requirements.

3.4. RESTRICTIONS ON USE OF PREMISES

.1 Use only those existing entrances and stairs designated by the Client for access to 
and egress from the existing buildings and various floors where work of this contract 
is to be carried out.  No traffic through other areas of the building will be permitted 
without the prior consent of the Client. 

.2 Keep stairs and corridors clear and open as required by Fire Marshall for exit purposes 
in case of fire, and as required for use by the Client’s personnel.

.3 Client will designate which toilet facilities may be used.

3.5. PREPARATION

.1 Notify the consultant a minimum of 48 hours prior to commencing this work.
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.2 Prior to commencing this work arrange to have the appropriate trades concerned 
present for the disconnection of all utility services.

.3 Ensure that all existing services designated to remain are adequately protected.

3.6. TERMINATION OF EXISTING SERVICES

.1 Arrange and pay for the disconnection, capping and for plugging of gas, water, sewer, 
storm and other services to the building to be demolished.  In each case the utility 
company involved shall be notified in advance and its approval obtained before 
commencing that portion of the work.  Disconnect and cap services at the locations 
indicated by the Consultant.

3.7. INTERRUPTION OF EXISTING SERVICES

.1 Arrange, schedule, and perform work with minimum disturbance to existing facilities 
and services.

.2 Submit a complete schedule of service interruptions and changeovers with 
approximate dates required, durations and times of day, for approval before 
proceeding.

.3 Notify Client in writing at least 72 hours in advance of planned interruption to existing 
services.

.4 Interruption of service must occur at the times and for the duration stipulated by the 
Client.

.5 Keep service interruption duration to an absolute minimum.  Carry out all preparatory 
work, measurements, etc., without interruption of existing services.

.6 If service interruptions are required by the Client during the night or on weekends, etc., 
premium time shall be included at the Contract Price.  No extra charges will be allowed 
at a later date for failure to include same.

END OF SECTION
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PART 1 - GENERAL

1.1. WORK INCLUDED

.1 Comply with Division 1 - General Requirements and Division 20 – Mechanical General 
Requirements.

.2 Provide all labour, materials, products, equipment, and services to supply and install 
the plumbing and drainage inside the building to point of connection outside the 
exterior building wall as indicated on the Drawings and specified in this Section of the 
Specifications.

PART 2 - PRODUCTS

2.1. PIPE AND FITTINGS

.1 Condensate Drainage

.1 Above Ground

.1 Sizes 2-1/2” (65mm) and smaller:  DWV copper pipe with drainage   
fittings and 95/5 tin/antimony solder joints.

PART 3 - EXECUTION

3.1. VERIFICATION OF INVERTS

.1 Verify all field service conditions immediately after award of Contract to ensure that 
drainage runs can meet the inverts of the site services. 

.2 Give notification immediately of any apparent difficulties or discrepancies. 

.3 No extra will be paid at a later date for rerouting of drains because site inverts cannot 
be met.

3.2. TESTING

.1 Carry out not less than the following tests:

.1 Ball test drains. 

.2 Perform water tests on all soil, waste, vent, and rainwater systems when 
rough-in of the system, or section thereof including fittings, branches, 
cleanouts and traps except fixture traps.  When the system or section is filled, 
shut off the water, and allow to stand for one hour.  There shall be no loss by 
leakage during this time. 

.2 Conduct additional tests required by the authorities having jurisdiction. 

.3 If tests are required by an authority having jurisdiction, perform tests in the presence 
of each governing authority's authorized inspector, and obtain certification. 
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.4 Certify tests not required by the authorities having jurisdiction.  

.5 Perform tests before piping, drains or vents are covered or concealed. 

.6 Remove all components which will not withstand test pressure and replace after tests. 

.7 Eliminate leaks or remove and refit defective parts.  Caulking of threaded or welded 
joints will not be permitted. 

.8 Repeat tests as often as necessary to obtain certification. 

END OF SECTION
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PART 1 - GENERAL

1.1. WORK INCLUDED

.1 Comply with Division 01 - General Requirements and Division 20 – Mechanical 
General Requirements. 

.2 Provide all labour, materials, products, equipment, and services to supply, install and 
test complete plumbing specialties indicated on the drawings and specified in this 
section of the Specifications.

PART 2 - PRODUCTS

2.1. CLEANOUTS

.1 Stack cleanouts shall be Watts CO-460-RD cast iron stack cleanout with gasketed 
brass countersunk plug, stainless steel access cover, vandal proof stainless steel 
screw, and no hub connections.

.2 Line cleanouts shall be Watts CO-380-RD cast iron wall cleanout with gasketed 
brass countersunk plug, vandal proof stainless steel screw, and no hub connection.

.3 Provide custom access doors to line cleanouts which require access through 
washroom tiled walls.  Access door shall be stainless steel with friction fit door and 
have a recessed top to accept tile size used in washroom.   Acudor Series 
UF5000SS.

.4 Floor cleanouts shall be Watts CO-100-C-R epoxy coated cast iron cleanout with 
anchor flange, reversible membrane clamp, adjustable combined access cover and 
plug with gasket seal. Tops shall be round, heavy duty, scoriated nickel bronze, 
adjustable to finished floor. Cleanouts shall be complete with nickel bronze recessed 
tops where required to suit floor finishes.

PART 3 - EXECUTION

3.1. INSTALLATION

.1 Install all plumbing specialties in accordance with the manufacturer’s requirements 
and local authorities’ requirements.

3.2. PROTECTION

.1 Provide each floor drain with {0.15mm} [6 mil] polyethylene under strainer to prevent 
dirt from entering the system during construction.  Remove polyethylene from all 
drains immediately prior to Substantial Performance of the Work. 

3.3. COORDINATION

.1 Coordinate all drain and clean out provisions with final construction. 
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END OF SECTION
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PART 1 - GENERAL

1.1. WORK INCLUDED

.1 Comply with Division 01 - General Requirements and Division 20 – Mechanical 
General Requirements.

.2 Provide all labour, materials, products, equipment and services to supply and install 
the sound and vibration control devices indicated on the Drawings and specified in 
this Section of the Specification.

1.2. QUALITY ASSURANCE

.1 Provide vibration isolation and duct attenuators from a single sound and vibration 
control manufacturer, whose responsibilities shall include, but not be limited to: 

.1 supply of all vibration and sound isolation equipment necessary to meet the 
performance requirements 

.2 coordination throughout the project with all provided equipment to ensure 
adherence to performance criteria 

.3 determination of equipment, pipe and duct mounting arrangements 

.4 field supervision and inspection to assure proper installation and 
performance 

.5 allowance for expansion and contraction when selecting and applying 
isolation materials 

.6 coordination of any silencer provisions with sound power levels of fans 
specified elsewhere in this Specification 

.2 Ensure the provision of adequate vibration and sound control equipment for all fans, 
pumps, ducts, pipes, chillers, boilers, cooling towers, air handling units and other 
mechanical equipment. 

.3 Ensure that no ducts and pipe installation transmit vibration to the walls and floors 
through which they pass. 

.4 Provide equipment, pipe and duct mountings non-resonant with equipment operating 
and building structure natural frequencies. 

.5 Sound and vibration control manufacturer shall be Vibro-Acoustics Limited. 

1.3. SUBMITTAL REQUIREMENTS

.1 Supply to the sound and vibration control manufacturer, a copy of certified Shop 
Drawings of equipment to be isolated and sound power levels of equipment requiring 
sound attenuators. 
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.2 Submit Shop Drawings of sound and vibration control components including all 
calculations.  For each piece of equipment to be isolated, identify on the shop 
drawings the equipment’s lowest operating speed, it’s weight, band, and the type and 
location of isolators.

.3 Submit Shop Drawings showing adequate concrete reinforcing steel details and 
templates for all concrete foundations and supports, all bases including necessary 
concrete and steel work and vibration isolation devices, and all required hanger bolts 
and other appurtenances necessary for proper installation of the equipment.

1.4. VIBRATION ISOLATION PERFORMANCE

.1 For each piece of equipment to be isolated, select the vibration isolation mounts on 
the basis of 98% vibration isolation efficiency at the lowest operating speed.  That is, 
the natural frequency of each vibration isolation system shall be no higher than 1/10 
of the lowest excitation frequency of the rotating machinery, whenever practicable, 
but in no case greater than 1/7.

.2 Where structural floor deflection will exceed 1/10 of the determined static deflection 
of the isolator, increase the isolator static deflection to maintain this minimum ratio of 
the floor to isolator deflection.

.3 Static deflections shown on the drawings, specified, or scheduled are a guide only.  
Actual isolators are to achieve the required static deflection under load, with at least 
50% reserve deflection.

PART 2 - PRODUCTS

2.1. BASES

.1 The sound and vibration control manufacturer shall designate before installation, 
which equipment mounts shall be bolted to the structure. 

.2 Use T shaped concrete inertia bases with horizontal pumps, extended to support 
base elbows. 

.3 Steel bases and concrete inertia bases shall clear the sub-bases by at least {25 mm} 
[1"] and {50 mm} [2"] respectively.  Bases shall be blocked and shimmed level so that 
duct and piping connections can be made to a rigid system at operating level before 
isolator adjustment. 

.4 Refer to the Isolation Schedule to determine which of the following types of bases 
shall be used: 

.1 Type S: Integral steel fan and motor bases, complete with motor slide rails 
welded in place, shall have minimum vertical sections as follows:

Horsepower (HP) Vertical Section Size

Up to {2.25 kW} [3 hp]

Up to {5.6 kW} [ 7 ½ hp]

{75 mm} [3”]

{100 mm} [4”]
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.2 Type SS:  Slung steel bases of structural members with gusset plates welded 
to the ends.  Construction shall be similar to Type S integral steel fan and 
motor bases. 

.3 Type C:  Reinforced concrete inertia bases shall have full depth perimeter 
structural channel frames, and reinforcing rods welded in place.  Spring 
mounts shall carry load by means of gusseted brackets, welded to the steel 
channel sides.  Concrete strength shall be {17,500 kPa} [2500 psi].  Refer to 
Schedule for depth of bases. 

2.2. ISOLATORS

.1 All spring isolators shall be complete with levelling devices, {6 mm} [1/4"] thick ribbed 
neoprene sound pads and completely stable, colour coded springs. 

.2 Select springs to operate at no greater than 2/3 solid deflection.

.3 Paint all hardware with zinc chromate.  For applications subject to outdoor or high 
humidity conditions, neoprene coat springs, and paint mounts with two coats of rust 
resisting paint.  Use neoprene instead of rubber when pads may be affected by 
outside weather conditions or oil contamination.

.4 Piping connections to air compressors shall be isolated with FPM Metal Hoses. 

.5 Support equipment with one of the following types of isolator, as scheduled: 

.1 Type CM:  closed spring mounts with top and bottom housing separated with 
neoprene rubber stabilizers.

.2 Type FS:  Open spring mounts having extra stable iso-stiff springs. 
(Horizontal stiffness shall be equal to vertical stiffness). 

.3 Type CSR:  Free standing restrained mounts with heavy rigid steel base 
frame, built-in limit stops and removable spacer plates.  Springs shall be iso-
stiff with a minimum horizontal to vertical stiffness (Kx/Ky of 1.0).  The 
clearance around the bolt holes must be a minimum {12 mm} [½"] such that a 
+/-3 degree rotational misalignment may be tolerated.  As an alternative 
provide rubber sleeve of minimum {3 mm} [1/8"] thick, not more than 60 
Durometer hardness for limit stop bolts so that shortening would not be 
possible. 

.4 Type HCS:  Similar to Type SH, suitable for horizontal installation to limit 
horizontal movement of isolated equipment. 

.5 Type MD:  Elastomer rubber mount with threaded insert and hold down bolt 
holes.

.6 Type R:  Waffle pads shall be 50 durometer natural rubber {14,000 kPa} 
[2000 psi] tensile, a minimum of {12 mm} [½"] thick and selected for an 
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optimum loading of {420 kPa} [60 psi].  When pads are built into spring 
isolators or hangers 50 durometer {21,000 kPa} [3000 psi] tensile pads are 
acceptable with an optimum loading of {630 kPa} [90 psi]. 

.7 Type N:  Waffle pads shall be 30 durometer neoprene, {12,600 kPa} [1800 
psi] tensile, minimum of {12 mm} [½"] thick and selected for an operating load 
of {630 kPa} [90 psi]. 

.8 Type RSR:  Rubber-steel-rubber pads shall consist of two layers of {12 mm} 
[½"] thick Type R pad, as specified above, bonded to each side of {6 mm} 
[1/4"] steel plate.  All holes to be sleeved and complete with an isolation 
washer. 

.9 Type NSN (special):  Neoprene-steel-neoprene pads shall consist of two 
layers of {12 mm} [½"] thick Type N pad, as specified above, bonded to each 
side of {1.6 mm} [1/4"] steel plate.  All holes to be sleeved and complete with 
isolation washers. 

.10 Type KIP:  Kinetic precompressed moulded fibreglass pads shall be coated 
with a flexible moisture impervious elastomeric membrane.  Glass fibres, 
produced by the multiple flame attenuation process shall have a diameter not 
exceeding {.0045 mm} [.00018"]. 

2.3. SPRING HANGERS

.1 Select springs to operate at not greater than 2/3 solid deflection.  Paint all hardware 
with zinc chromate primer. 

.2 Spring hangers shall be Type SH or Type SHR with completely stable, colour coded 
springs. 

.3 The spring and cup washer assembly shall have a single stable position under load. 

.4 All hangers must be capable of tolerating a vertical misalignment of +/-15 degrees 
without loss of stability. 

.5 Ensure that there is no physical contact between pipes and sleeves or pipes and 
structure. 

.6 Type SH:  Shall have fabricated steel housing with one coat anti-rust paint, and be 
complete with a colour coded stable spring, retaining cups and acoustic washer. 

.7 Type SHR:  shall be as for Type SH above, but shall have a {25 mm} [1"] elastomeric 
element in lieu of acoustic washer. 

.8 Attach top of hanger frame rigidly to the structure.  However, do not install spring 
hangers in concealed locations. 

.9 Suspend piping connected to isolated equipment with Type SHR spring hangers as 
follows: 

.1 Up to {100 mm} [4"] pipe - at first 3 points of support. 
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.2 {125 mm to 200 mm} [5" to 8"] - at first 4 points of support. 

.3 {250 mm} [10"] and larger - at first 6 points of support. 

.10 The first point of support shall have a static deflection of twice the deflection of the 
isolated equipment. 

.11 If, due to space restrictions, it is impossible to use at least two spring hangers, 
provide rubber hose to provide flexibility.  Flexible metal hose may only be used 
when pressure rated rubber hose is not available.  Provide control cables in lieu of 
control rods where alignment is required. 

.12 Ensure that there is no physical contact between pipes and sleeves, or pipes and 
structure.

PART 3 - EXECUTION

3.1. FLOOR MOUNTED EQUIPMENT

.1 Erect floor mounted equipment on {100 mm} [4”] high concrete pads over complete 
floor area of equipment.  Mount vibration eliminating devices and concrete inertia 
blocks on {100 mm} [4"] high housekeeping pads. 

3.2. VIBRATION ISOLATION SYSTEMS

.1 Have vibration isolator manufacturer determine mounting sizes.  Install in accordance 
with manufacturer's instructions. 

.2 Installed vibration isolation system for each floor or ceiling supported equipment shall 
have a maximum lateral motion under equipment startup or shut down conditions of 
{6 mm} [1/4"].  Restrain excess motions by approved mountings. 

3.3. MOUNTING SYSTEMS EXPOSED

.1 Protect mounting systems exposed to weather and other corrosive environments with 
factory corrosion resistant coatings.  Hot dip galvanized metal parts of mountings 
(except springs and hardware).  Cadmium plate and neoprene coat springs.  
Cadmium plate nuts and bolts. 

3.4. PACKAGED AIR HANDLING UNITS MOUNTING

.1 Mount packaged air handling units which are not internally isolated directly on stable 
bare steel spring isolators.  Where units to be mounted are furnished with internal 
structural frames and external lugs (both of suitable strength and rigidity), or without 
any severe overhangs, no additional structural frame provided beneath unit.  
Integrally mount motor on slide rails. 

3.5. PIPE SUPPORT

.1 Support piping as follows: 

.1 Resiliently support all suspended piping connected to isolated equipment. 
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.2 Provide resilient diagonal mountings or other approved devices to limit piping 
motion due to equipment startup or shutdown, to a maximum deflection of {3 
mm} [1/8"]. 

3.6. EXPANSION AND CONTRACTION

.1 Allow for expansion and contraction when selecting and applying isolation materials. 

3.7. NOISE LEVELS

.1 Isolate equipment to attain acceptable noise criteria (NC) levels in occupied areas, 
using terms of reference set out by ASHRAE.

.2 After systems have been balanced, take sound measurements throughout the 
complete range of audible frequencies from 63 Hz through 8000 Hz, in each 
occupied area above, below and beside each Mechanical Equipment Room and 
where directed.  Plot readings on noise criteria NC curves. 

.3 Modify, as required and at no additional cost to the Owner, the fan distribution and 
other mechanical systems to achieve the specified noise criteria.  

.4 Submit a report, including sound curves, to substantiate that equipment has been 
isolated adequately, and that acceptable noise levels have been attained.  Provide a 
list to indicate equipment in operation at time of readings taken. Certify report by 
Professional Engineer of Ontario.  

.5 Make sound measurements in accordance with the American Standard Method for 
the Physical Measurement of Sound, ANSI S1.2. 

.6 Sound measuring equipment shall be Type 2 Class I in accordance with ANSI 
Standards S1.4 or S1.11d.

END OF SECTION
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PART 1 - GENERAL

1.1. WORK INCLUDED

.1 Comply with Division 01 - General Requirements and Division 20 – Mechanical 
General Requirements.

.2 Provide all labour, materials, products, equipment, and services to clean all existing 
to be reused rigid ductwork located within the areas of work.

1.2. REFERENCE DOCUMENTS

.1 Obtain and pay for, a complete set of Mechanical Drawings and Specifications.

PART 2 - PRODUCTS

.1 Not Used.

PART 3 - EXECUTION

3.1. SCOPE OF WORK 

.1 Scope: This section defines the minimum requirements necessary to render HVAC 
components clean, and to verify the cleanliness through inspection and/or testing in 
accordance with items specified herein and applicable NADCA Standards.

.2 The Contractor shall be responsible for the removal of visible surface contaminants 
and deposits from within the HVAC system in strict accordance with these 
specifications.

3.2. HVAC SYSTEM INSPECTIONS AND SITE PREPARATIONS

.1 HVAC System Evaluation: Prior to the commencement of any cleaning work, the 
HVAC system cleaning contractor shall perform a visual inspection of the HVAC 
system to determine appropriate methods, tools, and equipment required to 
satisfactorily complete this project.

.2 Site Evaluation and Preparations: Contractor shall conduct a site evaluation, and 
establish a specific, coordinated plan which details how each area of the building will 
be protected during the various phases of the project.

3.3. GENERAL HVAC SYSTEM CLEANING REQUIREMENTS

.1 Contaminant: Debris removed during cleaning shall be collected and precautions must 
be taken to ensure that Debris is not otherwise dispersed outside the HVAC system 
during the cleaning process.

.2 Particulate Collection: Where the Particulate Collection Equipment is exhausting inside 
the building, HEPA filtration with 99.97% collection efficiency for 0.3 micron size (or 
greater) particles shall be used.  When the Particulate Collection Equipment is 
exhausting outside the building, mechanical Cleaning operations shall be undertaken 
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only with Particulate Collection Equipment in place, including adequate filtration to 
contain Debris removed from the HVAC system.  When the Particulate Collection 
Equipment is exhausting outside the building, precautions shall be taken to locate the 
equipment down wind and away from all air intakes and other points of entry into the 
building.

.3 Controlling Odours: All reasonable measures shall be taken to control offensive odours 
and/or mist vapours during the cleaning process.

.4 Component Cleaning: Cleaning methods shall be employed such that all HVAC system 
components must be Visibly Clean as defined in applicable standards (see NADCA 
Standards).  Upon completion, all components must be returned to those settings 
recorded just prior to cleaning operations.

.5 Air Volume Control Devices: Dampers and any air-directional mechanical devices 
inside the HVAC system must have their position marked prior to cleaning and, upon 
completion, must be restored to their marked position.

.6 Service Openings: The contractors hall utilize service openings, as required for proper 
cleaning, at various points of the HVAC system for physical and mechanical entry, and 
inspection:

.1 Contractor shall utilize the existing service openings already installed in the 
HVAC system where possible.

.2 Other openings shall be created where needed and they must be created so 
they can be sealed in accordance with industry codes and standards.

.3 Closures must not significantly hinder, restrict, or alter the air-flow within the 
system.

.4 Openings must not compromise the structural integrity of the system.

.5 Construction techniques used in the creation of openings should conform to 
requirements of applicable building and fire codes, and applicable NFPA, 
SMACNA and NADCA Standards.

.6 Cutting service openings into flexible duct is not permitted.  Flexible duct shall 
be disconnected at the ends as needed for proper cleaning and inspection.

.7 Rigid fibre glass duct board duct systems shall be resealed in accordance with 
NAIMA recommended practices.  Only closure techniques which comply with 
UL Standard 181 and UL Standard 181a are suitable for fibre glass duct 
system closures.

.8 All service openings capable of being reopened for future inspection or 
remediation shall be clearly marked and shall have their location reported to 
the owner in project report documents.

.7 Air distribution devices (registers, grilles & diffusers): The contractor shall clean all air 
distribution devices.
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.8 Air handling units, terminal units (VAV, Dual duct boxes, etc.), blowers and exhaust 
fans: The contractor shall insure that supply, return and exhaust fans and blowers are 
thoroughly cleaned.  Areas to be cleaned include blowers, fan housings, plenums 
(except ceiling supply and return plenums), scrolls, blades, or vanes, shafts, baffles, 
dampers, and drive assemblies.  All visible surface contamination deposits shall be 
removed in accordance with NADCA Standards.  Contractor shall:

.1 Assure that a suitable operative drainage system is in place prior to beginning 
wash down procedures.

.9 Duct Systems: Contractor shall:

.1 Create service openings in the system as necessary in order to accommodate 
cleaning of otherwise inaccessible areas.

.2 Mechanically clean all duct systems to remove all visible contaminants, such 
that the systems are capable of passing Cleaning Verification Testings (see 
NADCA Standards).

3.4. HEALTH AND SAFETY

.1 Safety Standards: Cleaning contractors shall comply with all applicable federal, state, 
and local requirements for protecting the safety of the contractors’ employees, building 
occupants, and the environment.  In particular, all applicable standards of the 
Occupational Safety and Health Administration (OSHA) shall be followed when 
working in accordance with this specification.

.2 Occupant Safety: No processes or materials shall be employed in such a manner that 
they will introduce additional hazards into occupied spaces.

.3 Disposal of Debris: All debris removed from the HVAC System shall be disposed of in 
accordance with applicable codes, standards, and local requirements.

3.5. MECHANICAL CLEANING METHODOLOGY

.1 Source Removal Cleaning Methods: The HVAC system shall be cleaned using Source 
Removal mechanical cleaning methods designed to extract contaminants from within 
the HVAC system and safely remove contaminants from the facility.  It is the 
contractor’s responsibility to select Source Removal methods which will render the 
HVAC System Visibly Clean and capable of passing cleaning verification methods (see 
applicable NADCA Standards) and other specified tests, in accordance with all general 
requirements.  No cleaning method, or combination of methods, shall be used which 
could potentially damage components of the HVAC System or negatively alter the 
integrity of the system:

.1 All methods used shall incorporate the use of vacuum collection devices that 
are operated continuously during cleaning.  A vacuum device shall be 
connected to the downstream end of the section being cleaned through a 
predetermined opening.  The vacuum collection device must be of sufficient 
power to render all areas being cleaned under negative pressure, such that 
containment of debris and the protection of the indoor environment is assured.
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.2 All vacuum devices exhausting air inside the building shall be equipped with 
HEPA filters (minimum efficiency), including hand-held vacuums and wet-
vacuums.

.3 All vacuum devices exhausting air outside the facility shall be equipped with 
Particulate Collection including adequate filtration to contain Debris removed 
from the HVAC system.  Such devices shall exhaust in a manner that will not 
allow contaminants to re-enter the facility.  Release of debris outdoors must 
not violate any outdoor environmental standards, codes or regulations.

.4 All methods require mechanical agitation devices to dislodge debris adhered 
to interior HVAC system surfaces, such that debris may be safely conveyed to 
vacuum collection devices.  Acceptable methods will include those which will 
not potentially damage the integrity of the ductwork, nor damage porous 
surface materials such as liners inside the ductwork or system components.

.2 Methods of Cleaning Fibrous Glass Insulated Components:

.1 Fibrous glass thermal or acoustical insulation elements present in any 
equipment or ductwork shall be thoroughly cleaned with HEPA vacuuming 
equipment, while the HVAC system is under constant negative pressure, and 
not permitted to get wet in accordance with applicable NADCA and NAIMA 
standards and recommendations.

.2 Cleaning methods used shall not cause damage to fibrous glass components 
and will render the system capable of passing Cleaning Verification Tests (see 
NADCA Standards).

.3 Damaged Fibrous Glass Materials:

.1 If there is any evidence of damage, deterioration, delamination, friable 
material, mould or fungus growth, or moisture such that fibrous glass materials 
cannot be restored by cleaning or resurfacing with an acceptable insulation 
repair coating, they shall be identified for replacement.

.2 When requested or specified, Contractor must be capable of remediating 
exposed damaged insulation in air handlers and/or ductwork requiring 
replacement.

.4 Cleaning of Coils:

.1 Any cleaning method may be used which will render the Coil Visibly Clean and 
capable of passing Coil Cleaning Verification (see applicable NADCA 
Standards).  Coil drain pans shall be subject to Non-Porous Surfaces Cleaning 
Verification.  The drain for the condensate drain pan shall be operational.  
Cleaning methods shall not cause any appreciable damage to, displacement 
of, inhibit heat transfer, or erosion of the coil surface or fins, and shall conform 
to coil manufacturer recommendations when available.  Coils shall be 
thoroughly rinsed with clean water to remove any latent residues.

.5 Biocidal Agents and Coatings:
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.1 Biocidal agents shall only be applied if active fungal growth is reasonably 
suspected, or where unacceptable levels of fungal contamination have been 
verified through testing.

.2 Application of any biocidal agents used to control the growth of fungal or 
bacteriological contaminants shall be performed after the removal of surface 
deposits and debris.

.3 Only biocidal agents registered by the US Environmental Protection Agency 
(EPA) specifically for use within HVAC system shall be used.

.4 Biocidal agents shall be applied in strict accordance with manufacturer’s 
instructions.

.5 Biocidal coating products for both porous and non-porous surfaces shall be 
EPA registered water soluble solutions with supporting efficacy data and 
MSDA records.

.6 Biocidal coatings shall be applied according to manufacturer’s instructions.  
Coatings shall be sprayed directly onto interior ductwork surfaces, rather than 
“fogged” downstream onto surfaces.  A continuous film must be achieved on 
the surface to be treated by the coating application.  Application of any biocidal 
coating shall be in strict accordance with manufacturer’s minimum millage 
surface application rate standards for effectiveness.

3.6. CLEANLINESS VERIFICATION

.1 General: Verification of HVAC system cleanliness will be determined after mechanical 
cleaning and before the application of any treatment or introduction of any treatment-
related substance to the HVAC system, including biocidal agents and coatings.

.2 Visual Inspection: The HVAC system shall be inspected visually to ensure that no 
visible contaminants are present:

.1 If no contaminants are evident through visual inspection, the HVAC system 
shall be considered clean; however, the owner reserves the right to further 
verify system cleanliness through gravimetric or wipe testing analysis testing.

.2 If visible contaminants are evident through visual inspection, those portions of 
the system where contaminants are visible shall be re-cleaned and subject to 
reinspection for cleanliness.

3.7. POST-PROJECT REPORT

.1 At the conclusion of the project, the Contractor shall provide a report to the owner 
indicating the following:

.1 Success of the cleaning project, as verified through visual inspection and/or 
gravimetric analysis.

.2 Areas of the system found to be damaged and/or in need of repair.

3.8. APPLICABLE STANDARDS AND PUBLICATIONS
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.1 The following current standards and publications of the issues currently in effect form 
a part of this specification to the extent indicated by any reference thereto:

.1 National Air Duct Cleaners Association (NADCA): “Mechanical Cleaning of 
Non-Porous Air Conveyance System Components”.

.2 National Air Duct Cleaners Association (NADCA): “Understanding Microbial 
Contamination in HVAC Systems” .

.3 National Air Duct Cleaners Association (NADCA): “Introduction to HVAC 
System Cleaning Services”.

.4 National Air Duct Cleaners Association (NADCA): NADCA Standard 05 
“Requirements for the Installation of Service Openings in HVAC Systems”.

.5 Underwriters Laboratories (UL): UL Standard 181.

.6 American Society of Heating, Refrigerating and Air Conditioning Engineers 
(ASHRAE): Standard 62-89, “Ventilation for Acceptable Indoor Air Quality”.

.7 Environmental Protection Agency (EPA): “Building Air Quality” December 
1991.

.8 Sheet Metal and Air Conditioning Contractors’ National Association 
(SMACNA): “HVAC Duct Construction Standards - Metal and Flexible”.

.9 North American Insulation Manufacturers Association (NAIMA): “Cleaning 
Fibrous Glass Insulated Air Duct Systems”.

END OF SECTION
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PART 1 - GENERAL

1.1. WORK INCLUDED

.1 Comply with Division 01 - General Requirements and Division 20 – Mechanical 
General Requirements.

.2 Provide all labour, materials, products, equipment, and services to test, adjust, and 
balance all air and hydronic systems to verify conformance to specified quantities 
and to the design intent of the mechanical system. 

.3 The following systems and/or equipment are included in the Scope of Work:

.1 Air Systems:

.1 Supply Fan AHU

.2 Exhaust Fans

.3 Zone Branch and Main Ducts

.4 Diffusers, Registers and Grilles

.2 Hydronic Systems:

.1 Pumps

.2 System Mains and Branches

.3 Heat Exchangers

.4 Terminal Units

1.2. QUALIFICATIONS

.1 The TAB Agency shall be a current member in good standing with either the 
Associated Air Balance Council, National Environmental Balancing Bureau or 
National Building Comfort Testing Association. 

1.3. SUBMITTAL REQUIREMENTS

.1 Submit the following information with the Bid Form: 

.1 List of proposed equipment to be used for this project. 

.2 Proof of membership in the Associated Air Balance Council (AABC), National 
Environmental Balancing Bureau (NEBB) or National Building Comfort 
Testing Association (NBCTA).

.3 The names and qualifications of all personnel who will be assigned to this 
project.  Use of other personnel will be grounds for contract termination. 
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.4 A listing of references including project names, Consultant, Contractor and 
Owner references with telephone numbers. 

1.4. REFERENCE STANDARDS:

.1 All work shall be in accordance with the latest edition of the AABC or NEBB National 
Standards.  If these contract documents set forth more stringent requirements than 
the Reference Standards, these contract documents shall prevail.

1.5. REFERENCE DOCUMENTS:

.1 Obtain and pay for, a complete set of reviewed Shop Drawings of pumps, fans and 
control systems.

.2 Obtain and pay for, a complete set of Mechanical Drawings and Specifications.

PART 2 - PRODUCTS

2.1. TEST EQUIPMENT

.1 When requested by the Consultant, provide current calibration certificates for test 
equipment.

PART 3 - EXECUTION

3.1. GENERAL

.1 The specified systems shall be reviewed and inspected for conformance to design 
documents.  Testing, adjusting, and balancing on each identified system shall be 
performed.  The accuracy of measurements shall be in accordance with AABC or 
NEBB Standards or "5%, whichever is more stringent.

.2 Any deficiencies in the installation or performance of a system or component shall be 
reported in writing to the Contractor and Consultant.

.3 Equipment settings, including manual damper quadrant positions, manual valve 
indicators, fan speed control levers, and similar controls and devices shall be 
physically marked to show final settings.

3.2. JOB SITE INSPECTION

.1 Inspect the installation of the systems to be tested at least twice during the 
construction period.  Ensure specified devices and components required for testing 
and balancing functions have been installed according to the manufacturer’s 
recommendations.

.2 Ensure all required balancing dampers are installed, functional, and accessible for 
use in testing and balancing procedures.

.3 Provide a written report of inspection to the Contractor and Consultant identifying 
specific concerns and deficiencies affecting the testing and balancing procedures.

3.3. FANS AND AIR HANDLING SYSTEMS
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.1 Verify that all ductwork, dampers, grilles, registers, and diffusers have been installed 
per design.

.2 Balance air handling systems at minimum outdoor air quantities.  On completion of 
TAB procedures, retest at maximum outdoor air quantities.

.3 Test and adjust fan RPM to achieve design flow.

.4 Test and record motor voltage and amperage.  Compare data with nameplate limits.

.5 Perform pitot tube traverse at all main and branch ducts.  Compare traverse total with 
measured outlet total to determine actual duct leakage.

.6 Test and adjust minimum outdoor and relief air volumes.

.7 Test and record system static pressure profile of each air handling system at 
minimum outdoor air volume.  Note coil (i.e. wet/dry) and filter condition of time of 
testing.

.8 Test and record entering and leaving air conditions for each heat transfer coil and 
device.  Simulate conditions to achieve winter or summer design parameters.

.9 Test and record settings of motor thermal overload devices.  Adjust settings where 
required.

3.4. AIR DISTRIBUTION AND TERMINALS

.1 Adjust duct distribution to obtain specified air quantities.  At least one zone balancing 
damper shall be completely open.  Multi diffuser/grille branch ducts shall have at 
least one volume damper completely open.

.2 Test and adjust each air terminal to obtain specified flow.  Adjust deflectors and 
pattern controllers to eliminate drafts.

3.5. VARIABLE AIR VOLUME SYSTEMS

.1 Set air terminal control units to maximum and minimum flow.  Test and record 
amplified velocity pressure signal and inlet static pressure.

.2 Cooperate with the Automatic Controls Trade in testing and recording:

.1 Accurate supply and return fan tracking by total air flow measurements at 
33%, 66% and 100% of maximum flow.

.2 Establish required system static pressure reference for satisfactory operation 
of system.

3.6. HYDRONIC PUMPS

.1 Test and adjust pumps to achieve design flows.  Pumps shall be free of cavitation 
and vibration.

.2 Confirm impeller size by dead head testing.
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.3 Plot, on the manufacturer’s performance curve, the final operating point.  Where 
pump balancing valves are used to obtain specified water flow, indicate balancing 
valve final position and recommend impeller size change where applicable.

.4 Test and record motor voltage and amperage.  Compare data with  nameplate limits.

.5 Test and record system operating pressure at strainer inlet, pump inlet and pump 
discharge.

.6 Test and record settings of motor thermal overload devices.  Adjust settings where 
required.

3.7. HYDRONIC EQUIPMENT

.1 Test and adjust water flow to devices such as coils, chillers, heat exchangers and 
cooling towers to obtain the specified flow.  Compare actual equipment water side 
pressure drops with manufacturer’s published data.

.2 Where equipment is used in heat transfer (i.e. Air/Water Coils), measure entering 
and leaving liquid/gas conditions and compare to manufacturer’s published data.

.3 Where possible, simulate design conditions for testing.  If simulation is not practical, 
perform seasonal testing when design conditions can be achieved.

3.8. HYDRONIC PIPING AND DISTRIBUTION

.1 Adjust water flow in distribution system to obtain specified flows.

.2 Test and record flow and differential pressure systems to establish references for 
satisfactory operation.

.3 Test and adjust system feeders to ensure adequate system static pressure is 
available under all operating conditions.

.4 Test and adjust hydronic terminals to obtain specified flow.

3.9. PRELIMINARY TESTING

.1 In the event preliminary testing reveals a deficiency in the system which cannot be 
corrected through the balancing process, advise the Contractor and Consultant in 
writing describing the conditions and suggested corrective action.

3.10. REPORTS

.1 Provide one (1) electronic copy in PDF format of the TAB report for Consultant 
review.

.2 Summarize all testing into logical sections, tabulated and summarized.

.3 Identify system terminals and distribution on legible plan or schematic drawings 
depicting actual system arrangement.  Label pitot tube traverse locations, terminal 
identification, and equipment identification in a manner consistent with the contract 
documents.
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3.11. REPORT VERIFICATION

.1 Cooperate with the Consultant in field verification of the final reported valves.

.2 Specific and random verifications will be performed using the same procedures used 
in preparation of the reports.

.3 Sufficient verifications will be performed to satisfy the Consultant that the reports 
accurately represent the actual system conditions.

3.12. GUARANTEE

.1 Provide AABC National Project Performance Guaranty or NEBB Performance Bond 
for the work.

.2 Include a copy of the guarantee in each copy of the Testing and Balancing Report.

END OF SECTION
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PART 1 - GENERAL

1.1. WORK INCLUDED

.1 Comply with Division 01 - General Requirements and Division 20 – Mechanical 
General Requirements.

.2 Provide all labour, materials, products, equipment, and services to supply, install and 
test the heated water piping systems indicated on the Drawings and specified in this 
Section of the Specifications.

.3 Install all piping in accordance with CSA B214.07, Installation Code for Hydronic 
Heating systems.

PART 2 - PRODUCTS

2.1. PIPING, JOINTS, AND FITTINGS

.1 Meet the following pipe requirements: 

.1 Pipe: {20 mm} [3/4"] to {50 mm} [2"]: ASTM A53, Standard wall steel electric 
resistance weld for internal pressure up to {4100 kPa} [600 psi] and ASTM 
A106 where pressure exceeds {4100 kPa} [600psi]. Fittings and couplings 
shall be threaded malleable iron meeting ASA B16.3 for pressure classes 
{1035 kPa} [150 psi] and {2068kPa} [300psi]. Use cast iron meeting ASA 
B16.4 for pressures classes of {1206 kPa} [175 psi] or {2758 kPa} [400psi]. 

.2 Pipe: {65 mm} [2-1/2"] and larger:  Pipe as above, ends bevelled for welding. 
Fittings and line joints wrought steel meeting ASA B16.9 for welding, or 
flanged fittings and slip on flanges meeting ASA B16.5. Select pressure 
classification to meet system working pressures. 

.2 Meet Section 20 05 00 requirements for pipe installation and equipment connection 
including union and flange provision. 

.3 Provide ASA B16.18, Type L copper take-offs from risers, runouts, and horizontal 
distribution systems.

.4 Compression and grooved type fittings will not be accepted.

2.2. VALVES

.1 For pipe sizes {50 mm} [2"] and smaller, provide ball valves with brass or bronze 
body, chrome plated solid ball, PTFE seats and seals and full port:

.1 soldered - Kitz Figure 59

.2 screwed - Kitz Figure 58

.2 Check valves shall be non-slam type, selected for system operating pressures and 
temperatures.
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.3 Butterfly valves shall be DeZurik manufacture, full lug body style, with stainless steel 
shaft, supported by 3 bearings (top, bottom, and actuator), replaceable EPDM seat to 
the following schedule.  All flanges shall be ANSI rated, weld neck.  Install spool 
pieces between valves and adjacent equipment.  Equip valves to {100 mm} [4"] with 
10 position lever operator.  Equip valves {150 mm} [6"] and larger with gear box and 
handwheel operator.  Each valve type shall hold line pressure with downstream 
flange removed to the full shutoff rating of the valve.

.4 Provide DeZurik plug valves for balancing applications except where circuit balancing 
valves are specified.

.5 To {1225 kPa} [175 psig] provide Series 425/118 eccentric plug valve.  Equip sizes 
{12 mm to 100 mm} [½" to 4"] with memory stop and drip cap.  Equip valves over 
{100 mm} [4"] with handwheel gear. 

.6 Provide ball drain valves with cap and chain at base of all hydronic risers.  Valve 
rating- {1750 kPa} [250 psi] at {121ºC} [250ºF]. 

2.3. CIRCUIT BALANCING VALVES

.1 Provide Armstrong Model CBV circuit balancing valves: 

.1 where shown on the Drawings 

.2 For valves to {50 mm} [2"] provide Model CBVI, Y pattern style, all metal, with 
soldered or screwed connections, built-in drain connection with shut off valve and 
protective caps, and integral valve insulation. 

.3 Provide, for each valve:

.1 vernier type handwheel settings for precision flow balancing 

.2 positive shut off valve with no drip seat and plug type stem with teflon disc 

.3 tamper proof hidden memory feature 

.4 positive shut off metering valves with connections for portable meter 

.4 Select circuit balancing valve size to give a pressure drop at 100% open between 
{3.0 kPa} [1 ft] and {21 kPa} [7 ft].  Select valves located remote from the pumps in 
the circuit near minimum pressure drop and those located near the pumps at higher 
pressure drops.

2.4. SAFETY AND RELIEF VALVES

.1 Provide safety and relief valves for all closed water systems.  Pipe relief to nearest 
floor drain. 

.2 Provide Watts 174A valves rated at {1035 kPa} [150 psig] at {99oC} [210oF] ASTM 
rated, cast iron body bronze disc and seat, steel spindle assembly, carbon steel 
spring.

2.5. AIR VENTS
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.1 Select air vents to suit system operating pressures. 

.2 Provide automatic air vents, Spirax Type 13W to {1035 kPa} [150 psi] and 13WH to 
{2070 kPa} [300 psi] complete with isolating gate valves at all high points where 
mains are trapped, where shown in the Drawings and where shown on Typical Detail 
Sheets.  Pipe outlet from each vent to a service sink, drip pan or floor drain.

.3 Provide manual air vents, screwdriver or key type at each unit heater, cabinet unit 
heater, convector, wall fin section and fan coil unit.

2.6. DIAPHRAGM TYPE EXPANSION TANKS

.1 Provide a diaphragm type expansion tank, suitable for the system operating pressures, 
for each closed circulation system.  Each tank shall have an EPDM rubber diaphragm 
suitable for the heated medium.  Refer to Schedules for capacity and size information.

.2 Stamp each expansion tank with ASME pressure rating.

PART 3 - EXECUTION

3.1. INSTALLATION

.1 Meet Section 20 05 00 requirements. 

.2 Use valves and strainers of the same size as pipe in which it is installed, unless 
otherwise indicated. 

.3 Provide circuit balancing valves for throttling or controlling flow in accordance with 
article 2.2.

.4 Provide ball valves for shutoff in accordance with article 2.2.

.5 Install reducing fittings so as not to trap air. 

.6 Provide long radius elbows. 

.7 Provide flanges or unions at connections to all equipment. 

.8 Provide screwed or flanged joints only in accessible locations.  Provide access doors 
as required.

.9 Do not use field fabricated fittings. 

.10 Equip low points with {20 mm} [3/4"] drain valve piped to floor drain.  Provide, at high 
points on lines and on equipment connections, collection chambers and high 
capacity float operated automatic air vents. 

.11 The first hanger on branch take off piping from a riser shall be spring hung to reduce 
stress on riser and branch.

.12 Connect branch pipe runouts to top of main distribution pipe.  

3.2. TESTING
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.1 Meet testing requirements of all authorities having jurisdiction.  Obtain certification 
and certify tests not required by authorities.  Perform not less than the following tests. 

.2 Prove hydronic piping tight under a hydrostatic test of 150% of design working 
pressure but not less than {700 kPa} [100 psi].  Test without pressure drop for a 
period of not less than 4 hours. 

.3 Perform tests before piping is covered or concealed.

.4 Remove all components which will not withstand test pressure and replace after 
tests. 

.5 Eliminate leaks or remove and refit defective parts.  Do not caulk threaded or welded 
joints. 

.6 After work is completed, adjust, and put all parts of the system into proper working 
order.  Adjust all valves to achieve specified heating capacities.  Leave the complete 
job ready for regular operation, all to the satisfaction of the Consultant. 

.7 After the testing period, drain the system, and before water treatment is introduced 
into the system, clean out all dirt pockets and strainers. 

.8 Provide lubricating oils, packing, and other accessories, for proper operation of the 
system. 

.9 The final test and acceptance shall not be made until the work is finally completed. 

3.3. INSTALLATION OF CONTROL DEVICES AND INSTRUMENTATION

.1 Install all control devices and instrumentation for the hydronic systems as shown on 
the drawings for items supplied by the controls supplier.

END OF SECTION
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PART 1 - GENERAL

1.1. WORK INCLUDED

.1 Comply with Division 01 - General Requirements and Division 20 – Mechanical 
General Requirements.

.2 Provide all labour, materials, products, equipment, and services to supply and install 
all pumps for the heating, ventilating and air conditioning systems indicated on the 
Drawings, and specified in this Section of the Specifications.

1.2. REFERENCE PRODUCTS

.1 Refer to pump schedule for duty and capacity. 

1.3. SELECTION STANDARDS

.1 Scheduled motor horse powers and pump efficiencies are minimum acceptable.  
Select motor to ensure non overloading on any part of the pump curve.

.2 Select pumps so that impeller is no greater than 85% of minimum inside casing 
diameter. 

.3 Select pumps so that design exit velocity does not exceed {5.5 m/s} [18 fps].

.4 Select pumps for {1225 kPa} [175 psig] or {1750 kPa} [250 psig] working pressure at 
maximum operating temperature or as shown on schedule.

1.4. SUBMITTALS

.1 Product Data: Provide certified pump curves showing performance characteristics 
with pump and system operating point plotted. Include NPSH curve when applicable. 
Include electrical characteristics and connection requirements.

.2 Manufacturer's Installation Instructions: Indicate hanging and support requirements 
and recommendations.

.3 Millwright's Certificate: Certify that base mounted pumps have been aligned.

1.5. QUALITY ASSURANCE

.1 Manufacturer: Company specializing in manufacture, assembly, and field 
performance of pumps with minimum three years’ experience.

.2 Alignment: Align base mounted pumps by qualified millwright.

1.6. REGULATORY REQUIREMENTS

.1 Products Requiring Electrical Connection: Listed and classified by UL as suitable for 
the purpose specified and indicated.

1.7. PERFORMANCE REQUIREMENTS
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.1 Ensure pumps operate at specified system fluid temperatures without vapour binding 
and cavitations, are non-overloading in parallel or individual operation, and operate 
within 25% of midpoint of published maximum efficiency curve.

1.8. EXTRA MATERIALS

.1 Provide one set of mechanical seals for each pumps. 

.2 Provide 2 sets of cartridges for each side-stream filter.

PART 2 - PRODUCTS

2.1. MANUFACTURER

1. Contractor shall furnish and install new end suction closed coupled pumps as 
indicated on the drawings. Pumps shall meet types, sizes, capacities, and 
characteristics as scheduled on the Equipment Schedule drawings.

2.2. END SUCTION CLOSED COUPLED PUMP 

.1 The pumps shall be close coupled, foot mounted, single stage, end suction, vertical 
split case design, in stainless steel fitted construction specifically designed for quiet 
operation. Suitable standard operations at 225 F and 175 PSIG working pressure. 
The pump internals shall be capable of being services without disturbing piping 
connections. 

.2 The pumps shall have a solid SAE1144 steel shaft that is integral to the motor. A 
non-ferrous shaft sleeve shall be employed to completely cover the wetted area 
under the seal. 

.3 The motor bearings shall support the shaft via heavy-duty grease lubricated ball 
bearings. 

.4 Pump shall be equipped with an internally flushed mechanical seal assembly 
installed in an enlarged tapered seal chamber. Seal assembly shall have a brass 
housing, Buna bellows and seat gasket, stainless steel spring, and be of a carbon 
ceramic design with the carbon face rotating against a stationary ceramic face. 

.5 Pump shaft shall connect to a stainless steel impeller. Impeller shall be hydraulically 
and dynamically balanced, keyed to the shaft and secured by a stainless steel 
locking cap screw or nut. 

.6 Pump should be designed to allow for true back pull-out access to the pump’s 
working components for ease of maintenance. 

.7 Pump volute shall be of a cast iron design for heating systems (or cast bronze for 
domestic water systems) with integrally cast pedestal volute support, rated for 175 
PSIG with integral cast iron flanges drilled for 125# ANSI companion flanges. Volute 
shall include gauge ports at nozzles, and vent and drain ports. 

.8 Motors shall meet scheduled horsepower, speed, voltage, and enclosure design. 
Motors shall have heavy-duty grease lubricated ball bearings to offset the additional 
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bearing loads associated with the closed coupled pump design. Motors shall be non-
overloading at any point on the pump curve and shall meet NEMA specifications. 

.9 Pumps shall conform to ANSI/HI 9.6.3.1 standard for Preferred Operating Region 
(POR) unless otherwise approved by the engineer. The pump NPSH shall conform to 
the ANSI/HI 9.6.1-1997 standards for Centrifugal and Vertical Pumps for NPSH 
Margin. 

.10 Pump shall be of a maintainable design and for ease of maintenance should use 
machine fit parts and not press fit components. 

.11 Pump manufacturer shall be ISO-9001 certified. 

.12 Each pump shall be factory tested and name-plated before shipment. 

.13 Pump and motor must meet minimum Department of Energy requirements and have 
a PEICL value less than 1.

2.3. ACCESSORIES:

.1 Where noted on schedule pumps shall be provided with all iron construction including 
cast iron impeller, stainless steel shaft sleeve, and a stainless steel seal assembly 
housing. 

.2 Where noted on schedule pumps shall be provided with internal bronze casing wear 
rings or modifications for special vertical mounting requirements. 

.3 Where noted on schedule an EPT Tungsten/Carbide seal (250F maximum operating 
temperature), FKM seal, or Teflon seal should be used in lieu of the Buna standard 
seal (225F maximum operating temperature). 

.4 Where noted on schedule a stuffing box designed may be used in lieu of the 
traditional internally flushed mechanical seal design. Pump shall be flushed single 
seal, flushed double seal, or packing gland type seal arrangements. 

.5 Where noted on schedule pumping equipment may require one or all of the following 
tests: Certified Lab tests (unwitnessed), Hydraulic Institute Level B tests, or 
Witnessed Tests. 

.6 Where noted on schedule Sediment Separator shall be furnished for installation on 
the flushing line between the pump discharge flange and the seal area. The sediment 
separator is installed to increase the overall life expectancy of the seal, on inherently 
dirty systems. The separator shall remove dissolved solids from the flushing media 
before the fluid enters the seal area where it can damage and shorten the life of the 
seal. 

.7 Where noted on schedule a Plate Heat Exchanger Kit shall be furnished for 
installation on the flushing line between the pump discharge flange and the seal 
area. The heat exchanger is installed to increase the overall life expectancy of the 
seal, on high temperature systems (greater than 225F). The kit shall decrease the 
temperature of the flushing water being provided to the seal area as a flushing media 
to a temperature less than 225F. Flushing temperatures higher than 225F can 
damage and shorten the life of the seal.
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PART 3 - EXECUTION

3.1. FACTORY BENCH TESTS

.1 Provide results of factory bench tests and incorporate data into operating and 
maintenance manuals.

3.2. FIELD ALIGNMENT

.1 Align pumps and motors in the field according to manufacturer's instructions.  Have 
manufacturer check alignment.  Realign as necessary to meet manufacturer's 
requirements.  

3.3. START UP

.1 Have pump manufacturer review site installation before pump start up.

3.4. INSTALLATION

.1 Provide a {300 mm} [12"] long spacer section or increaser from the pump discharge 
to the Flotrex valve connection.

END OF SECTION
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PART 1 - GENERAL

1.1. WORK INCLUDED

.1 Comply with Division 01 - General Requirements and Division 20 – Mechanical 
General Requirements.

.2 Provide all labour, materials, products, equipment, and services to supply and install 
refrigerant piping systems as indicated on the Drawings and specified in this Section 
of the Specifications. 

.3 Installation shall be designed and installed by refrigerant piping system specialists.

1.2. SUBMITTAL DATA

.1 Submit Shop Drawings of refrigerant piping systems and control systems for review 
prior to commencement of installation. 

.2 Drawings shall include the following: 

.1 An isometric layout of refrigerant piping showing all piping and components 
required for the satisfactory operation and maintenance of systems, including 
but not limited to charging valves, isolating valves, sight glasses, strainers, 
driers, thermostatic expansion valves, solenoid valves, receivers, relief 
valves, mufflers, traps, oil separators, and water regulating valves. 

.2 Control wiring interconnecting air conditioning equipment and refrigerant 
piping system components. 

.3 A description of the sequence of operation of the refrigerant piping system. 

1.3. REFERENCE STANDARDS

.1 Meet Division 26 requirements for wiring methods and materials. 

.2 Refrigerant piping design and installation shall conform to the recommendations and 
requirements of the following: 

.3 CSA Standard B52 - Mechanical Refrigeration Code 

.4 Ontario Building Code 

.5 Air Conditioning and Refrigeration Institute 

.6 Air Conditioning Equipment Manufacturer

PART 2 - PRODUCTS

2.1. PIPING, JOINTS, AND FITTINGS

.1 Select pipe, fittings, and components to suit systems test and operating pressures. 
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.2 Refrigerant piping shall be factory cleaned and sealed, type ACR seamless copper 
piping.  Use only silver brazed joints. 

.3 Use only long radius elbows. 

.4 Size refrigerant piping to attain air conditioning equipment manufacturer's listed 
cooling capacities.

PART 3 - EXECUTION

3.1. PIPING AND WIRING INSTALLATION

.1 Keep piping runs and number of elbows and fittings to a minimum. 

.2 Reduce the effect of piping vibration with the use of flexible metal hose. 

3.2. DEHYDRATION AND CHARGING

.1 After installation of piping, a minimum test pressure of {2100 kPa} [300 psi] on the 
high-pressure side and {1050 kPa} [150 psi] on the low pressure side shall be placed 
on the piping system with nitrogen.  Pressures shall be maintained without loss for 
not less than four (4) hours.  Repair or replace defective joints. 

.2 After joints have been proven tight under test pressures, achieve a vacuum of not 
less than {95 kPa} [28" Hg] using a separate vacuum pump.  Maintain vacuum 
without change in pressure for at least twelve (12) hours. 

.3 System shall then be charged with dry refrigerant. 

.4 After charging, recheck all joints with a halide leak detector.  Replace any joints 
found to leak and repeat the above dehydration testing and charging procedures. 

3.3. START UP AND ADJUSTMENT

.1 Provide necessary instruments, gauges and testing equipment required. 

.2 Adjust thermostats, valves and controls and demonstrate that design requirements 
and equipment manufacturer's ratings have been met. 

.3 Test and record equipment voltage and amperes and compare with motor nameplate 
data. 

.4 Set and adjust controls to achieve required sequence of operation. 

3.4. GUARANTEE

.1 Replace any refrigerant and oil lost during the warranty period.

END OF SECTION
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PART 1 - GENERAL

1.1. WORK INCLUDED

.1 Comply with Division 01 - General Requirements and Division 20 – Mechanical 
General Requirements.

.2 Provide labour, materials, products, equipment, and services to supply and install 
heating, ventilating, and air conditioning (HVAC) water treatment systems indicated 
on the Drawings and specified in this Section.

1.2. SUBMITTALS

.1 Submit with Shop Drawings a complete list of the equipment, quantity of chemicals 
and products to be supplied, as well as complete written operating instructions 
including chemical limits and test procedures to be followed by Owner's operating 
staff.

.2 Submit, with Shop Drawings, sample Report Forms and upper and lower limits of 
acceptable chemical, pH levels, contaminants and maximum levels of impurities 
allowed in systems.

.3 Submit, with Shop Drawings, a complete power and control wiring diagram of the 
control cabinet.

1.3. QUALIFICATIONS

.1 Perform cleaning and water treatment services under the supervision of a Water 
Treatment Specialist who shall have a minimum of five (5) years continuous local 
experience in the supply and installation of water treatment systems.

1.4. PERFORMANCE REQUIREMENTS

.1 Provide chemicals and chemical levels to limit corrosion rates to less than the 
following:

Mild Steel Copper

Closed Systems {.005 mmpy} [0.2 mpy] {.0025 mmpy} [0.1 mpy]

{mmpy = mm per year}  [mpy = mils per year]

.2 Maintain chemical levels such that fouling of condensers of refrigeration machines 
does not allow greater than a {1oC} [2oF] rise above the normal temperature 
difference between condenser water leaving temperature and liquid refrigerant 
leaving temperature. The following table is a guideline to water quality.

Property of Water Recommended Level

pH 6.5 – 8.5*    (*Passivation, see below)
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Hardness as CaCo3 30 - 750 ppm

Alkalinity as CaCo3 500 ppm maximum

Total Dissolved Solids 1500 ppm maximum

Conductivity 2400 micromhos

Chlorides
250 ppm maximum as Cl

410 ppm maximum as NaCl

Sulfates 250 ppm maximum

Silica 150 ppm maximum

* Passivation of galvanized steel surfaces is recommended fo maximize corrosion 
protection. The pH of the circulated water should be kept between 7.0 and 8.2 for a 
four-to-eight-week period after start up, or until new zinc surfaces turn dark grey. If 
white powdery oxide surface forms on the galvanized surface after passivation, it 
may be necessary to repeat the passivation process.

.3 Ensure that cooling and heating coils are kept free of deposits.

.4 The water treatment program shall meet the specified requirements within two (2) 
months of substantial completion.

PART 2 - PRODUCTS

2.1. CHEMICAL CLEANERS

.1 Utilize low foaming chemical detergents which shall not adversely affect system 
components. 

.2 For each {5000 L} [1320 USGALLONS] of system capacity, provide cleaner 
consisting of: 

.1 {11.5 kg} [25 lbs] of tri-sodium phosphate 

.2 {11.5 kg} [25 lbs] of sodium carbonate 

.3 {100 grams} [3.5 oz] of a low foaming surfactant.

2.2. GLYCOL PIPING SYSTEMS

.1 Provide glycol loop with by-pass chemical feeder.  Pipe across pump headers and 
locate not more than 3 ft.  above floor.

.2 To compensate for initial losses of chemicals and water during start-up of systems, 
provide twice as much corrosion inhibitor and biocide as are necessary to treat 
systems.
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.3 An acceptable glycol closed system treatment shall be of the boron nitrite type where 
the nitrite levels are maintained between 800 and 1000 ppm.  A suitable biocide shall 
be added to the system in order to prevent the formation of bacteria.

.4 Provide each glycol loop system with a micron filter sized for a capacity of 2.5 to 5% 
of the maximum recirculation rate across the pump headers.  Do not exceed 30 
micron size for the media.  Install each filter across the pump headers with isolating 
ball valves, pressure gauges, unions, air vents and pipe to a visible drain.  Supply 12 
sets of filter cartridges minimum for each filter.

2.3. GLYCOL MAKEUP EQUIPMENT

.1 Provide and install on each glycol system, an automatic glycol feed system 
consisting of:

.1 One polyethylene tank, complete with stand and pump shelf.

.2 One motor-driven glycol feed pump, with a capacity of 2.0 gph fed from the 
tank for each system.

.3 A control panel consisting of:

.1 HOA switch for each glycol pump

.2 Indicator lights

.3 Power switch and light

.4 Low-level switch for pump protection.

.4 One pressure switch installed on the glycol system to activate the glycol feed 
panel.

.2 Provide sufficient glycol to fill the glycol feed tank after the systems are charged 
(40% propylene glycol) formulated for HVAC systems.  Automotive glycol is not 
acceptable.

2.4. CLOSED HEATED WATER SYSTEMS

.1 Provide each closed system with a {7.6 Litre} [2 US gallon] capacity by-pass 
chemical feeder.  Pipe across pump headers and locate not more than (1m) [3 ft.] 
above floor.  Pipe to floor drain, using {20 mm} [3/4"] pipe and ball valves.  Provide 
feeders with pressure rating suitable for the system working pressure.

.2 To compensate for initial losses of chemicals and water during startup of systems, 
provide twice as much corrosion inhibitor and biocide as are necessary to treat 
systems.

.3 An acceptable closed system treatment shall be of the boron nitrite type where the 
nitrite levels are maintained between 1000 and 1200 ppm.  A suitable biocide shall 
be added to the system in order to prevent the formation of bacteria.  The product 
shall contain no heavy metals.
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.4 Provide each closed system with a micron filter sized for 2.5 to 5% of the maximum 
primary pump recirculation rate across the pump headers.  Do not exceed 30 micron 
size for the filter media.  Install each filter across the pump headers with isolating ball 
valves, pressure gauges, unions, air vents and pipe to a visible drain.  Supply 12 sets 
of filter tubes for each filter.

2.5. TEST EQUIPMENT AND PROCEDURES

.1 The chemical tests of each of the following systems shall be carried out at the 
frequency shown.  The results of these tests shall be recorded and retained for at 
least 2 years.

.2 The following tests shall be carried out:

.3 Closed Systems

.1 Total Nitrite - daily until stabilized, then weekly

.2 Total Alkalinity and Specific Conductance – weekly.

PART 3 - EXECUTION

3.1. FLUSHING OF SYSTEMS

.1 Clean all new piping internally by flushing with clean water prior to the application of 
pressure tests, and the start of the chemical cleaning.

.2 Block off or isolate all systems that may be adversely affected by the accumulations 
of dirt, weld or other foreign matter.

.3 Thoroughly flush all piping clear of all loose foreign matter and following the flushing 
clean all strainers and check all low points to ensure complete removal of all loose 
dirt.

.4 Isolate and bypass any equipment that may be damaged during the flushing 
procedure.

3.2. CHEMICAL CLEANOUT OF SYSTEMS

.1 After completion of flush cleaning and pressure testing, chemically clean internally 
each water system.

.2 Submit a written report, including water analysis, on the condition of each system 
following completion of chemical cleanout. 

.3 Provide temporary connections with valves to fill the piping and remaining equipment 
with water and cleaner for the purpose of draining piping and equipment after 
completion of the chemical cleanout procedure. 

.4 Provide temporary piping connections, valves, strainers, bypasses and blank 
connections where required to clean out systems.  Line each strainer basket with a 
fine mesh nylon screen and replace the screens at the end of each day's circulation 
until each system is thoroughly cleaned. 
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.5 Isolate any portion of the system which may be adversely affected by chemical 
cleanout.  Provide temporary blind flanges and/or caps to isolate the piping and 
equipment noted herein. 

.6 Ensure that corrosion coupon racks and chemical feed systems are operational prior 
to proceeding with system cleaning. 

.7 Cleaning Procedure for all Systems:

.1 Fill each system with domestic water, start circulation pump and vent high 
points manually until all air is released from the system. 

.2 Fill and flush all new recirculating water systems, both open and closed, with 
a solution of chemical cleaner.  Introduce the chemical solution into the 
system by means of a bypass feeder across the circulating pump headers.  
Circulate the solution for a minimum of forty-eight (48) hours.  Then drain and 
flush to remove all traces of phosphate and alkalinity.  Repeat this procedure 
until all oil is removed.  Refill with fresh water and add corrosion inhibitor at a 
feedrate that is one half the normal maintenance feedrate and circulate for at 
least twenty-four (24) hours.  Flush the system.  Repeat this refill procedure 
until all contaminants are removed.  Place the micron filters in service during 
the final rinse.  Retain removed cartridges for inspection and analysis.

.3 Certify when clean and top up the corrosion inhibitor level to normal 
maintenance levels.  Circulate treated water uniformly throughout all systems 
sections for twenty-four (24) hours.  Retest for contamination.  If a system is 
left drained or filled with untreated water for more than three days, clean that 
system again.

.4 While the water is being heated and circulated, open each drain connection 
for a short flow.  Repeat at hourly intervals.  Replace any water drained 
during blow down with chemical solution as required until air is eliminated 
from the system. 

.5 At the conclusion of the chemical cleanout period, remove temporary 
equipment and strainers and replace items previously removed.  Inspect and 
clean bypass filters.

.8 Before any new system is connected to a cleaned and treated system, the new 
system shall be separately cleaned by the specified method, inspected and certified, 
and chemically treated to the specified level before allowing the systems to mix.  The 
mixing of clean and unclean systems will result in the entire system requiring 
recleaning.  Ensure that treatment programs are compatible before connection to 
existing piping. 

3.3. MAINTENANCE

.1 Maintain chemical levels from the time the system is filled after cleaning, up to 
Substantial Performance of the Contract. 

.2 The Water Treatment Specialist shall supply all necessary supervision during 
installation and shall check the systems during construction to ensure proper 
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treatment is maintained during construction up to Substantial Completion.  Provide 
reports on the condition of each system.  Provide one copy to the Consultant and 
leave one at the site.

.3 Provide a service program from a specialist with the water treatment 
supplier/contractor for a period of one year from Substantial Completion.  Include 
initial water analysis and recommendations, service start up training of operating 
personnel and laboratory and technical assistance. 

.4 Provide service visits as required to stabilize and commission the systems and a 
minimum of one visit per month by the Water Treatment Specialist for the year 
following Substantial Completion to ensure that a proper treatment program is 
maintained.  Perform corrosion tests to verify performance requirements are being 
achieved.  Document recommendations and submit a written report to the Owner 
after each visit.

END OF SECTION
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PART 1 - GENERAL

1.1. WORK INCLUDED

.1 Comply with Division 01 - General Requirements and Division 20 – Mechanical 
General Requirements.

.2 Provide all labour, materials, products, equipment, and services to supply and install 
the sheet metal and ductwork systems as indicated on the Drawings and specified in 
this Section of the Specifications. 

1.2. REFERENCE STANDARDS

.1 Meet Standards described in the latest Edition of HVAC Duct Construction Standards 
handbook from Sheet Metal and Air Conditioning Contractors National Association 
(SMACNA).

.2 Duct dimensions shown on Drawings are net, inside insulation and acoustic duct 
lining. 

.3 Combination fire and smoke dampers and fire dampers shall be ULC listed and 
labelled and meet requirements of Ontario Fire Marshall and NFPA-90A.

PART 2 - PRODUCTS

2.1. DUCTWORK

.1 Fabricate ductwork from galvanized sheet metal with a minimum coating of {1.83 
grams/m2} [0.60 oz/sq.ft.] (G60coating) unless other materials are specifically 
named.  Duct installation shall conform to the following: 

.1 Ductwork shall be smooth on the inside and free of obstructions, vibration, 
and rattle. 

.2 Fabricate ductwork, except as described in the next item, according to the 
following classifications:

.1 Class 1: All ducting subject to positive or negative static pressure of 
{250 Pa} [1 in w.g.] or less with maximum velocities of {13 m/s} [2500 
fpm] shall be constructed in accordance with SMACNA construction 
standards for {250 Pa} [1 in w.g.] duct.

.2 Class 2: All ducting subject to positive or negative static pressure of 
more than {250 Pa} [1 in w.g.] up to {500 Pa} [2 in w.g.] with 
maximum velocity of {13 m/s} [2500 fpm] shall be constructed in 
accordance with SMACNA construction standards for {500 Pa} [2 in 
w.g.] duct.

.3 Class 3: All ducting subject to positive or negative static pressure of 
greater than {500 Pa} [2 in w.g.] up to {750 Pa} [3 in w.g.] with 
maximum velocity of {20 m/s} [4000 fpm] shall be constructed in 
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accordance with SMACNA construction standards for {750 Pa} [3 in 
w.g.] duct.

.4 Class 4: All ducting subject to positive pressure greater than {750 Pa} 
[3" w.g.] up to {1000 Pa} [4 in w.g.] with maximum velocity of {20 m/s} 
[4000 fpm] shall be constructed in accordance with SMACNA 
construction standards for {1000 Pa} [4 in w.g.] duct.

.5 Class 6: All ducting subject to positive pressure greater than {1000 
Pa} [4 in w.g.] up to {1500 Pa} [6 in w.g.] with maximum velocity of 
{20 m/s} [4000 fpm] shall be constructed in accordance with 
SMACNA construction standards for {1500 Pa} [6 in w.g.] duct.

.3 Provide duct transformation with expansion fittings having slopes not 
exceeding 1 to 7 and contraction fittings having slopes not exceeding 1 to 4. 

.4 Provide full radius tees, bends, and elbows for changes in direction except 
where square elbows are required due to space restrictions.  Provide 
DuroDyne double thickness {0.8 mm} [24 gauge] turning vanes assembled in 
top and bottom rails in square elbows. 

.5 Provide balancing dampers free to move in either direction without binding 
and rattling.  Construct dampers in ductwork from {1.2 mm} [18 gauge] 
galvanized sheet metal.  Use manual quadrants on small ducts.  On dampers 
longer than {375 mm} [15"] use push rods with DuroDyne Model SRP ball 
joints.  Use two push rods on ducts wider than {600 mm} [24"].  Provide OBD 
balancing dampers where shown on the drawings.

.6 Isolate equipment with DuroDyne neoprene {0.8 mm} [0.032"] thick flexible 
connectors with finished fabric width not less than {150 mm} [6"].

.7 Provide {50 mm} [2"] insulated sheet metal blank off panels behind unused 
portions of exterior louvers. 

.8 Seal all joints in low, medium and high pressure ductwork with 
Transcontinental MP for low and medium pressure or DuroDyne S2 duct 
sealer for high pressure.  Joints shall be sealed to conform to SMACNA 
standards as follows:

Seal Class Sealing Required Static Pressure

Construction Class

A All transverse joints, longitudinal seams, and 

duct wall penetrations.

{1000 Pa} [4" w.g. and up]

B All transverse joints and longitudinal seams. {500-750 Pa} [2" - 3" w.g.]

C Transverse joints Up to {500 Pa} [2" w.g.]

.9 Seal joints in exhaust ducting where fan intake is further than {25 m} [82 ft] 
from furthest intake in accordance with seal Class A.  
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.2 Construct round ductwork to meet high pressure duct standards and as follows:

.1 Provide welded slip joint construction round duct fittings.  Wipe pipe and 
fittings with DuroDyne S-2 duct sealer before assembly.  Secure joints with 
self-tapping screws, and then brush again with thick coat of duct sealer. 

.2 Provide die formed round elbows through {200 mm} [8"] dia. constructed from 
{1.1 mm} [20 gauge] galvanized steel.  Provide 5 section construction for 
larger elbows.

.3 Provide conical round tees.

.3 Flexible Ductwork:

.1 Provide Flexmaster Triple Lock Aluminum, flexible ductwork upstream and 
downstream of air terminal control units and/or other locations indicated on 
the Drawings. 

.2 Construct ductwork from a tape of soft annealed aluminum sheet, spiral 
wound into a tube and spiral corrugated to provide strength and flexibility.  
Provide a triple mechanical lock to form a continuous secure air joint without 
the use of adhesives for pressures up to {3000 Pa} [12"]. 

.3 Conform to the requirements of NFPA 90 and Underwriters Laboratories 
classification for round duct to specification UL 181.

.4 Flexible ductwork shall not exceed 1500mm (5’-0”) in length.

.4 Provide flat-oval ducts for low pressure classification where shown on Drawings.  

.1 Construct ducts from galvanized steel conforming to ASTM A-527-67.  Ducts 
shall be fabricated as Spiral duct through {500 mm} [20"] minor axis.  For 
ducts with {550 mm} [22"] or larger minor axis provide longitudinal seam 
construction.  Manufacture all fittings with continuous weld.  

.2 Construct ducts as follows:

.1 Spiral Ducts Construction:

MAJOR AXIS DUCT GAUGE

up to {600 mm} [24"]
{675 to 1150 mm} [27" to 46"]

{1225 to 1500 mm} [29" to 60"]
{1775 mm} and over [71"]

{0.71 mm} [24"]

{0.89 mm} [22"]
{1.1 mm} [20"]
{1.2 mm} [18"]

.3 Longitudinal Seam Construction:

MAJOR AXIS DUCT GAUGE
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up to {900 mm} [36"]          
{925 mm to 1250 mm} [37" to 50"]

{1275 mm} and over [51"]

{1.1 mm} [20"]
{1.2 mm} [18"]
{1.5 mm} [16]

.4 Fittings:

MAJOR AXIS DUCT GAUGE

up to {900 mm} [36"]          
{925 mm to 1250 mm} [37" to 50"]

{1275 mm} and over [51"]

{1.1 mm} [20"]
{1.2 mm} [18"]
{1.5 mm} [16]

2.2. ACCESS DOORS

.1 Provide access doors for galvanized ductwork using {0.7 mm} [24 gauge] galvanized 
material with galvanized mounting frame and {25 mm} [1"] rigid insulation between 
panels.  Provide fastening devices to give tight closure. 

.2 Provide access doors and removable panels in plenums and casings of {1.31 mm} 
[18 gauge] galvanized material with {50 mm} [2"] thickness fiberglass insulation.  
Equip doors with handles and hinges to open from either side (without risk of injury) 
as follows: 

.1 for removable panels:

.1 sash locks - DuroDyne SL-1 

.2 gaskets - DuroDyne GN-22 

.3 Construct all access doors with double panels. 

.4 Provide neoprene gaskets securely formed into door frames around the periphery of 
all duct access doors.

.5 Provide access doors at all fire dampers.

2.3. ACOUSTIC DUCT LINING

.1 Provide {25 mm} [1"] thick acoustic duct liner where shown on drawings and as 
follows:

.1 Rectangular Duct Liner:  Permacote Linacoustic meeting ASTM C 1071 with 
air surface coated with acrylic coating treated with EPA registered anti-
microbial agent proven to resist microbial growth as determined by ASTM G 
21 and G 22.
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.1 Noise Reduction Coefficient:  .70 or higher based on “Type A 
mounting” and tested in accordance to ASTM C 423.

.2 Adhesive:  meeting ASTM C 916.

.3 Fasteners:  Duct liner galvanized steel pins, welded or mechanically 
fastened.

2.4. FIRE DAMPERS

.1 Provide Ruskin curtain or parallel blade type dampers to maintain fire rating integrity 
of membrane being pierced.  Minimum rating to be 1-1/2 hours with {100oC} [212oF] 
fusible link.  Provide multiple dampers where sizes exceed code limitation.

.2 Provide models as follows, to suit application:

Model No. Application

IBD-2, Style B or C Normal duct application (2 hrs.)

IBD-20 Style G Behind grilles (2 hrs.)

IBDT       In doors or thin separations (2 hrs.)

IBD-23       In fire walls (4 hrs.)

FSF          Behind outlets in fire rated floor (roof) and ceiling 

assemblies

FD-35        Combination fire and balancing damper

(2 hrs.)

.3 Select dampers with air flow resistance not exceeding {13 Pa} [0.05 in. w.g.] at 
design flow rates.

2.5. BACKDRAFT DAMPERS 

.1 Provide Ruskin Model CBD2 counter-balanced backdraft dampers suitable for use in 
temperatures from {-40oC to 93oC} [-40oF to 200oF]. 

.2 Frames shall be 6063T5 extruded aluminum {2.3 mm} [.090"] wall thickness.  Blades 
shall be formed aluminum, {.63 mm} [.025"] wall thickness.  Bearings shall be molded 
synthetic and linkage {12 mm} [1/2"] tie bars.  Blade edge seals shall be extruded 
vinyl.  Dampers shall be equipped with adjustable counter-balance weights attached 
to rear of blades. 

.3 Refer to Drawings for locations, mounting direction and air flow direction.

PART 3 - EXECUTION

3.1. SHEET METAL INSTALLATION
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.1 Provide acoustic insulation on supply air ductwork from discharge side of air handling 
units, mechanical air volume control boxes and attenuators as follows:

.1 {3000 mm} [10 ft.] for straight duct run box or

.2 {1500 mm} [5 ft.] downstream of 1st elbow or

.3 {1500 mm} [5 ft.] for each branch downstream of 1st tee. 

.2 Frame and install motorized dampers.  Unless shown otherwise, attach each 
motorized damper module to the channel framing. 

.3 Provide frames in ductwork for airflow stations. 

.4 Provide DuroDyne IP-1 or IP-2 test openings in all ducts entering and leaving air 
handling equipment.  Install test openings at {150 mm} [6"] intervals across the long 
dimension of rectangular ducts, and at 90 degree intervals around circular ducts.  In 
insulated surfaces, provide extension to suit insulation thickness.  Provide additional 
Model IP-4 test ports in ductwork where required for air balancing.  Submit drawings 
to indicate proposed locations. 

.5 Make provisions in ductwork and plenums for installation of duct type smoke 
detectors and other control devices. 

.6 Provide neoprene isolation gaskets and nylon bolts at connections required for 
dissimilar metals. 

.7 Seal watertight bottom and sides of intake and exhaust ducts connected to exterior 
louvers as follows:

.1 Intake - from Louvre to air handling unit. 

.2 Exhaust - from Louvre to {2 metres} [6'-6"] upstream of Louvre.

3.2. ACOUSTIC DUCT LINING INSTALLATION

.1 Seal all leading and trailing edges and repair all rips or tears of acoustic duct liner 
with a suitable sealing compound similar to Johns-Manville Superseal.

.2 Provide a tapered sheet metal nose piece to hold the leading edge of acoustic duct 
liner and direct the air over the edge.

3.3. TESTING

.1 Pressure test all ductwork in accordance with the outlines and classification 
described in the SMACNA, HVAC Duct Leakage Test manual.

.2 The leakage amount shall not exceed the allotted amount for the pressure class.  
The test pressures shall be based on the static pressure for each fan.

Duct Construction Class Leakage Class

{2500 Pa} [10" w.g.] 3
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{1500 Pa} [6" w.g.] 6

{1000 Pa} [4" w.g.] 6

{750 Pa} [3" w.g.] 12

up to {500 Pa} [2" w.g.] 12

.3 Repair duct and retest where air leakage exceeds the specified limits.

.4 Make good all audible leakage, whether test is within limit specified or not.

.5 Provide calibrated tester, connection hoses, temporary plugs, etc., as required.

3.4. INSTALLATION OF FIRE DAMPERS

.1 Install dampers in approved manner suitably anchored to building structure in 
locations indicated on the Drawings. 

.2 Install fire dampers complete with sleeve and full perimeter steel angle on both sides 
of barrier being pierced.  Provide manufacturers recommended minimum clearance 
between masonry or non-combustible frame and sleeve.  Sleeve shall accept actual 
size of damper with blades pocketed outside of air stream.

.3 Divide openings into smaller openings using fire resistant structures where openings 
to be protected require dampers larger than maximum UL listed sizes. 

3.5. CLEAN UP

.1 Vacuum clean the inside of all air handling systems, including fans, plenums, ducts, 
coils, and terminal units to ensure that they are free from debris and dust

END OF SECTION
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PART 1 - GENERAL

1.1. WORK INCLUDED

.1 Comply with Division 01 - General Requirements and Division 20 – Mechanical 
General Requirements.

.2 Provide all labour, materials, products, equipment and services to supply, install 
positive seal motorized dampers indicated on the Drawings and Schedules, and 
specified in this Section of the Specifications.

PART 2 - PRODUCTS

2.1. POSITIVE SEAL MOTORIZED DAMPERS

.1 Provide rotating disc type dampers with linear stroke operators, complete with 
actuators supplied complete with pilot positioners where modulation is required. 

.2 Arrange dampers in modules as required to suit minimum fresh air and total air 
quantities.  Factory fabricate in multiple modules with modules either {915 mm 
square}, {610 mm square} or {300 mm square}.  Provide a separate factory mounted 
operator for each module.  Select operator spring ranges to provide sequenced 
operation of modules that would increase control as well as promote better mixing. 

.3 Leakage factor in the closed position shall not exceed 0.001% of the normal rated 
airflow at {1.0 kPa} [4 in w.g.] static pressure differential across the damper.  Straight 
blade type dampers are not acceptable. 

.4 Do not exceed {25 Pa} [0.1 in w.g.] pressure drop through fully opened damper at 
maximum air quantity.

.5 Provide field replaceable extruded neoprene gaskets to seal all mating surfaces. 

.6 Construct damper discs and frames from formed galvanized steel.  Provide 
galvanized steel and aluminum linkage components and stainless steel shafts with 
the exception of actuator shafts.  Protect critical rotating surfaces with nylon 
bushings. 

.7 Sequence the pilot positioner or booster relay to open the fresh air dampers well 
before the recirculation dampers start to close. 

.8 Connect minimum fresh air modules separately from the main fresh air intake system 
to the control panel. 

.9 Provide {55 to 90 kPa} [8 to 13 psi] spring range on large multi damper installation.  
Provide {70 to 110 kPa} [10 to 16 psi] spring range for two position dampers.

PART 3 - EXECUTION

3.1. INSTALLATION
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.1 Prepare and submit for review detailed Shop Drawings of motorized damper 
assemblies showing modular arrangement of dampers. 

.2 Field assemble dampers in ducts or plenums using ULC listed non-transparent 
silicon sealant meeting NFPA #90A, for smoke development and flame spread 
between modules.  Bolt modules together at maximum {150 mm} [6"] centres.  
Independently support each damper assembly from structure. 

.3 Provide fasteners, shimplates, stiffeners and sealant required per the manufacturer's 
installation instructions. 

.4 Prior to installation or start-up of dampers, have damper supplier certify that 
installation is in accordance with his stated requirements, and that each unit operates 
satisfactorily.

END OF SECTION
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PART 1 - GENERAL

1.1. WORK INCLUDED

.1 Comply with Division 01 - General Requirements and Division 20 – Mechanical 
General Requirements.

.2 Provide all labour, materials, products, equipment, and services to supply and install 
all fans indicated on the Drawings and specified herein. 

1.2. REFERENCE STANDARDS

.1 Fans to be standard products, selected from published literature of manufacturer. 

.2 Ratings to AMCA for sound and air delivery performance.  Provide AMCA seal on 
each fan. 

.3 Fans shall be factory balanced, statically and dynamically to AMCA Standards. 

1.3. SUBMITTAL DATA

.1 Provide sound and air delivery performance ratings for fans where inlet vanes are 
provided.  Include sound and power data at 100%, 66% and 33% capacity.

1.4. PERFORMANCE REQUIREMENTS

.1 Refer to Fan Schedule and Drawings for fan sizes, arrangements and capacities. 

1.5. GENERAL REQUIREMENTS

.1 Provide V-belt drives, unless noted otherwise, selected for 200% service factor, 
based on motor nameplate data.  Provide variable pitch motor pulley for motors up to 
{3.7 kW} [5 HP].  For motors larger than {3.7 kW} [5 HP] provide for at least one drive 
change to adjust fan speed for site conditions.

.2 Equip exhaust fans with backdraft dampers unless motorized dampers are provided.

PART 2 - PRODUCTS

2.1. ROOF EXHAUST FANS

.1 Product Requirements: 

.1 Performance Ratings: Conform to AMCA 210 and bear the AMCA Certified 
Rating Seal. 

.2 Sound Ratings: AMCA 301, tested to AMCA 300, and bear AMCA Certified 
Sound Rating Seal. 

.3 Fabrication: Conform to AMCA 99. 

.2 Performance: as scheduled on drawings 
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.1 Fan Unit: V-belt or direct driven as indicated, with spun aluminum housing; 
resilient mounted motor; 1/2" (13mm) mesh, .08" (2mm) 16ga. aluminum bird 
screen; square base to suit roof curb with continuous curb gaskets. 

.2 Roof Curb: 14" (350mm) high self-flashing of aluminum with continuously 
welded seams, built in cant strips, and factory installed nailer strip. 

.3 Electrical Characteristics and Components 

.1 Electrical Characteristics: as scheduled 

.2 Wiring Terminations: Provide terminal lugs to match branch circuit conductor 
quantities, sizes, and materials indicated. Enclose terminal lugs in terminal 
box sized to code. 

.3 Disconnect Switch: Factory wired, non-fusible, in housing for thermal 
overload protected motor. 

.4 Back Draft Damper: Gravity actuated, aluminum multiple blade construction, felt 
edged with nylon bearings. 

.5 Sheaves: Cast iron or steel, dynamically balanced, bored to fit shafts and keyed; 
variable and adjustable pitch motor sheave selected so required rpm is obtained with 
sheaves set at mid-position; fan shaft with self-aligning pre-lubricated ball bearings.

2.2. IN-LINE CENTRIFUGAL

.1 Product Requirements: 

.1 Performance Ratings: Conform to AMCA 210 and bear the AMCA Certified 
Rating Seal. 

.2 Sound Ratings: AMCA 301, tested to AMCA 300 and bear AMCA Certified 
Sound Rating Seal. 

.3 Fabrication: Conform to AMCA 99. 

.2 Performance: as scheduled on drawings 

.3 Fan Unit: duct mounted; belt driven; heavy gauge formed steel housing; fan 
construction shall include two removable access panels located perpendicular to the 
motor mounting panel and sufficient in size to permit easy access to all interior 
components; belt and pillow block ball bearings protected from the airstream by an 
enclosure; shaft keyed to both the wheel and pulley; isolators and brackets sized to 
match the weight of the fan; fan inlet spun venturi throat overlapped by backward 
inclined centrifugal wheel with spun cone for maximum performance; insulated fan 
housing spring hanging isolators; galvanized steel combination motor cover and belt 
guard.

.4 Electrical Characteristics and Components 

.1 Electrical Characteristics: as scheduled 
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.2 Wiring Terminations: Provide terminal lugs to match branch circuit conductor 
quantities, sizes, and materials indicated. Enclose terminal lugs in terminal 
box sized to code. 

.5 Sheaves: Cast iron or steel, dynamically balanced, bored to fit shafts and keyed; 
variable and adjustable pitch motor sheave selected so required rpm is obtained with 
sheaves set at mid-position; fan shaft with self-aligning pre-lubricated ball bearings.

2.3. CEILING/IN-LINE CENTRIFUGAL

.1 Product Requirements:

.1 Performance Ratings: Conform to AMCA 210 and bear the AMCA Certified 
Rating Seal.

.2 Sound Ratings: AMCA 301, tested to AMCA 300 and bear AMCA Certified 
Sound Rating Seal.

.3 Fabrication: Conform to AMCA 99.

.2 Performance: as scheduled on drawings

.3 Fan Unit: Direct driven, with spun acoustically insulated galvanized steel housing; 
resilient mounted motor; either an egg-grate grille with an 85% free area or a TDA 
panel; vibration isolation hangers, flexible inlet and/or outlet connections, non-chatter 
back draft damper and a roof wall termination as indicated.

.4 Electrical Characteristics and Components

.1 Electrical Characteristics: as scheduled

.2 Wiring Terminations: Provide terminal lugs to match branch circuit conductor 
quantities, sizes, and materials indicated. Enclose terminal lugs in terminal 
box sized to code.

.3 Disconnect Switch: Factory wired, non-fusible, in housing for thermal 
overload protected motor.

PART 3 - EXECUTION

3.1. INSTALLATION

.1 Install fans in accordance with manufacturer's instructions. 

.2 Provide flexible duct connections between each fan and ductwork. Ensure metal 
bands of connectors are parallel with minimum 1" (25mm) flex between ductwork and 
fan while running. 

.3 Provide sheaves as required for final air balance. 

.4 Do not operate fans for any purpose until ductwork is clean, filters are in place, 
bearings lubricated, and fan has been test run under observation.
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3.2. STARTUP AND TESTING

.1 Have manufacturers check out installed equipment for proper alignment and 
lubrication at time of start-up.

END OF SECTION
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PART 1 - GENERAL

1.1. WORK INCLUDED

.1 Comply with Division 01 - General Requirements and Division 20 – Mechanical 
General Requirements.

1.2. WORK PERFORMED BY THIS SECTION

.1 Provide a complete installation of all equipment related to the dust collector and 
existing Owner’s equipment.

1.3. QUALITY ASSURANCE

.1 Execute work of this section only by skilled tradesmen regularly employed in the 
manufacture and installation of sheet metal ductwork and air handling equipment.

PART 2 - PRODUCTS

2.1. DUST COLLECTOR

.1 Dust Collector Filter housing shall be bolted and welded construction of 7 & 10 gauge 
steel and is rated for minimum -20" w.g.  

.2 Filter envelopes shall be from non-woven polyester material suspended from a 
shaker support rack. Filter shall contain a total of 906 sq.ft., for an air to media ratio 
of 6.62:1 CFM/sq.ft. with an airflow of 6,000 CFM.  

.3 Hopper Inlet shall include an impingement plate to direct the dust down into the 
hopper to protect the filters.

.4 Top Outlet Flange shall allow for top mounting of the fan.

.5 Explosion Vent shall be installed on the side wall of the dust collector and be 
complete with a weather cover, flame deflector and burst indicator. Vent shall be 
designed in accordance with NFPA68 - 2018 and sized for a dust with a KST value of 
199 bar-m/sec., a P-max of 8 Bar while venting outdoors.

.6 Collected dust shall be discharged through two steep slope hoppers. 

.7 Drum Lid Clamp Mechanism shall be provided to offer a solid connection between 
the drum and the hopper

.8 Two (2) 55-gallon drums are to be factory supplied.

.9 Dust Level Indicators to be installed in the top of each drum.

.10 Drum Dollies shall be provided beneath each drum for ease of removal.
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.11 Filter Cleaning is to be accomplished by the shaking mechanism utilizing with a 
1.0HP, 208/3/60 TEFC motor and speed reducer. Cleaning on and off time is to be 
controlled by timer mounted in the control panel. 

.12 Structural Support shall be provided by formed steel legs with cross bracing and is 
rated for 100 MPH wind load and Seismic Zone 4.

.13 Paint System shall be a phosphate wash and powder paint finish.

.14 Eurovac Model PDC-900 or equal subject to shop drawing review.

2.2. EXHAUST FAN

.1 Exhaust Fan shall have a capacity of 6,100 CFM at 14” total static pressure.

.2 Exhaust Fans shall include the following:

.1 AMCA performance certification

.2 ACMA B spark proof construction

.3 Arrangement #4 direct drive with vertical shaft

.4 Steel housing and aluminum wheel

.5 Flanged inlet & flanged outlet

.6 Direct drive coupling of motor and fan 

.7 25 HP, 208/3/60, 3500 RPM, TEFC Motor

.3 Exhaust Silencer shall be provided to reduce noise levels to less than 80 dBA @ 3 
feet from the discharge of the silencer. Silencer to be self-supported by the use of 
brackets supplied by the manufacturer. 

.4 Acoustical Weather Cover shall be provided to protect the fan from the weather and 
also reduce radiated noise levels through the use of internal sound adsorbing 
acoustical cladding. Access door is to be provided for ease of access to electrical 
connection box on the motor.

.5 New York Blower, and Cincinnati Fan or equal subject to shop drawing review.

2.3. INLET ISOLATION VALVES

.1 Rated for the dust KST of up to 300 bar-m/sec.

.2 ATEX certified device to be installed ~ 17 feet in front of the dust collector. All ducting 
between dust collector and inlet valve is to be 10 gauge welded.

.3 Heavy duty welded construction with flanged inlet/outlet. 

.4 Inspection/access door. 

.5 Grounding lug. 
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.6 Locking mechanism with proximity switch. 

.7 Dust level indicator. 

.8 Intrinsically safe relay for dust level indicator with separate control panel

.9 VigiFlap, and Fike or equal subject to shop drawing review.

2.4. HEAVY DUTY BAROMETRIC DAMPER

.1 Heavy duty galvanized steel construction with adjustable counterweight and safety 
chain, removeable inspection door, and flared ends.

.2 ECOBoss EB-BDHD or equal, subject to shop drawing review.

2.5. VARIABLE SPEED DRIVE

.1 The dust collector shall include a variable speed drive complete with pressure sensor 
to modulate fan speed to overcome high filter pressure drop in the dust collector.

.2 Refer Variable Frequency Drive specifications

2.6. CONTROL PANEL

.1 Pre-wired, 208/3/60, NEMA 4/12 rated main electrical control panel containing fan 
and rotary air lock motor starters, step-down transformer for control circuits, and 
digital display for alarm, timing functions and a programmable logic controller (PLC).  
All timing, alarm and logic functions shall be performed by the PLC; 
electromechanical relays are not acceptable. 

.2 PLC shall be heavy-duty industrial type and have a minimum 512 megabytes 
instruction memory and a flash card memory back up. The main control shall include 
touch screen operator interface screens. The operator screen enclosure shall display 
total run hours, run hours between service intervals and current system pressure 
level. 

.3 Panel enclosure shall be equipped with a lockout/tag-out type disconnect switch. The 
panel cover shall include a positive action, red, emergency stop button with oversize 
head. 

.4 A white pilot light to indicate power to panel. The panel shall be UL, ULC, CSA or 
ETL listed with approval labels. 

.5 Circuit breakers shall protect all motors and the motor starter shall contain overload 
protection in all ungrounded conductors. 

.6 A single CAD generated system wiring diagram showing all internal panel wiring, 
external wiring between components, wire sizes and colors and breaker rating and 
terminal designations shall be provided. 

.7 Labeled terminal strips shall be provided for all external control wiring and shall 
correspond to terminal numbers on the CAD system drawing. Nameplates shall be 
placard engraved lettering
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.8 Provide a remote enclosure for the intrinsically safe relay to control the inlet isolation 
damper, per local electrical codes.

.9 Provide controls and status indicators on the main control panel to shut down the 
dust collector system under the following conditions:

.1 Explosion vent burst indicator activated

.2 Inlet Isolation Damper high dust level is activated

.3 Inlet Isolation Damper proximity switch is activated

.4 Building fire alarm is activated

.5 Dirty cartridge filter indication

.6 Bin Full Indicator high level in drum or hopper is activated If selected)

.10 The existing wood shop equipment shall be modified to include a dust collector 
interlock to prevent each piece of equipment from being enabled without the dust 
collector being enabled.

.11 A maximum of eight (8) existing wood shop pieces of equipment shall be permitted to 
operate simultaneously. Equipment beyond this shall remain disabled until other 
equipment has been manually disabled by the user.

2.7. AUTOMATIC SLIDE/BLAST GATES

.1 Provide galvanized steel automatic slide gates as shown in drawings to control air 
volume at each piece of equipment. Each gate shall be interlocked with the 
equipment served. The equipment shall not be energized if the gate is not in the 
open position. Upon deactivation of the equipment the gate shall return to the closed 
position.

.2 Complete with 120 VAC solenoids (24 VDC available) to control compressed air 
supply to the pneumatic cylinders which opens or closes the slide gate. Modification 
and extension of the existing compressed air system(s) are the responsibility of this 
Contractor. Shop drawings of the proposed compressed air modifications shall be 
submitted for review prior to commencing work and shall include the following:

.1 Existing system source.

.2 Existing operating pressure.

.3 Shop drawings sealed by a Professional Engineer licensed in the Province of 
Ontario.

.4 Wiring diagram(s).

.5 Pressure regulator(s).

.6 Isolation valves.



HVAC Retrofit Upgrades Section 23 35 13
E. L. Crossley High School Saw Dust Collection System
350 Highway 20 West, Fonthill, ON

.3 Provide reed switches on each slide gate to indicate the open or closed position of 
each gate.

.4 Provide pushbutton stations with indicating lights to initiate opening and closing of 
certain areas of the ducting.

.5 PLC control panel shall provide all required logic to control the slide gates and 
pushbutton stations to maintain a minimum of 4000 FPM in all open duct branches.

.6 Nordfab Ducting Systems or equal subject to shop drawing review.

PART 3 - EXECUTION

3.1. INSTALLATION

.1 Install the complete dust collector systems to manufacturer’s recommendations and 
on the concrete supports.

.2 Dust collector to be grounded to NFPA standards including grounding straps for all 
flexible ductwork at each piece of equipment.

.3 Install exhaust systems in accordance with manufacturer’s recommendations.

.4 Balance the complete system to the air quantities specified.  Unit manufacturer shall 
provide replacement sheaves and belts to the air balancing contractor, if necessary, 
to obtain the required flow rate at the fan.

END OF SECTION
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PART 1 - GENERAL

1.1. WORK INCLUDED

.1 Comply with Division 01 - General Requirements and Division 20 – Mechanical 
General Requirements.

.2 Provide all labour, materials, products, equipment, and services to provide air 
terminals as indicated on the Drawings and specified in this Section of the 
Specifications.

1.2. REFERENCE STANDARDS

.1 Provide equipment performance rated in accordance with ADC (Air Diffusion Council) 
Equipment Test Code 1062GRD 84, 1S0 Standard 5135 and 1S0 Standard 5219. 

.2 Meet the noise criteria levels specified in Division 20. 

1.3. SHOP DRAWINGS

.1 As part of air terminal shop drawing submittal, submit a light troffer shop drawing 
showing method of connection and compatibility with the light fixture.

1.4. SAMPLES

.1 Submit air terminal samples when requested by Consultant

PART 2 - PRODUCTS

2.1. MANUFACTURERS

.1 Unless otherwise specified, provide all grilles, registers, and diffusers from one (1) 
manufacturer.

.2 Acceptable manufacturers include Krueger, E.H. Price, Nailor, and Titus.

2.2. GRILLES, REGISTERS & DIFFUSERS

.1 Refer to the air terminal device schedules for descriptions of terminal types, sizes, 
materials of construction and finishes.

.2 Equip each supply air terminal with a volume control damper. 

.3 Provide mitred corners and end borders for linear diffusers’ terminations, except 
those that terminate flush with walls and partitions, in which case provide flush-fitting 
end caps.

PART 3 - EXECUTION

3.1. INSTALLATION
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.1 Provide air terminals in strict accordance with manufacturer's recommendations and 
final reflected ceiling plans. 

.2 Suspend air boots independently from structure at 2 points.

.3 Provide plaster frames for units installed in plaster finishes.  Fit frames tightly to 
prevent leakage and smudging.

END OF SECTION
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PART 1 - GENERAL

1.1. WORK INCLUDED

.1 Comply with Division 01 - General Requirements and Division 20 – Mechanical 
General Requirements.

.2 Provide all labour, materials, products, equipment, and services to supply and install 
louvres indicated on the drawings and specified in this Section of the Specifications.

1.2. REFERENCE STANDARDS

.1 Louvres shall bear AMCA Seal and be tested in accordance with AMCA Standard 
500.

.2 AMCA certification shall apply to air performance and water penetration ratings.

1.3. COORDINATION

.1 Provide louvres required for mechanical systems where shown on the drawings.  
Coordinate louvre requirements with the work of other trades.

.2 Submit a minimum of sixteen (16) standard colour selections with shop drawings for 
approval.

PART 2 - PRODUCTS

2.1. FIXED BLADE STORMPROOF LOUVRES

.1 Provide Ventex 100mm (4”) deep storm-proof louvre, model 2425.  Louvres shall be 
storm-proof pattern {2.1 mm} [0.08"] thick, extruded aluminum blades constructed 
from 6063-T5 alloy.  Maximum blade length shall be {1829 mm} [72”].  Water 
penetration shall be less than {3.25 millilitre/sq.m.} [.01 oz./sq. ft.] free area with air 
entering at {2.8 m/s} [548 fpm] for {100 mm} [4"] deep louvres.

.2 Provide a {2.1 mm} [0.0.08 “] extruded aluminum frame, head, sill and jamb 
constructed of 6063-T5 alloy with approved caulking slot integral to unit.

.3 Grind all joints flush and smooth.

.4 Provide hidden mullions at {1500 mm} [5 ft.] maximum centres.

.5 Provide {13 mm} [1/2"], 19ga., diameter mesh, aluminum bird screen on inside face 
of each louvre in a formed U frame and 18x14 insect screen.

.6 Provide stainless steel sleeve bearings, nuts, and washers with resilient neoprene 
washers to separate dissimilar materials.

.7 Pressure drop through louvre shall not exceed {15 Pa} [0.06 in.} at a maximum face 
velocity of {2.8 m/s} [548 fpm] through free area.  Louvre free area shall be not less 
than 50.8%.
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.8 Factory apply a baked enamel colour to match colour selected by Architect.

PART 3 - EXECUTION

3.1. INSTALLATION

.1 Ensure that louvre is compatible with wall construction before installation.  
Coordinate installation with General Trades.

.2 Place louvre in wall opening and fasten to building structure.  Caulk all joints with a 
silicone caulking material.

.3 Secure bird screen and frame to louvre interior prior to ductwork connections.

.4 Install electric motor, linkage and wiring for operable louvres.

END OF SECTION
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PART 1 - GENERAL

1.1. WORK INCLUDED

.1 Comply with Division 01 - General Requirements and Section 26 05 00 – Electrical 
Work General Instructions.

1.2. REFERENCE STANDARDS

.1 Design and construction shall be in accordance with requirements of.

PART 2 - PRODUCTS

2.1. PLATE AND FRAME HEAT EXCHANGER

.1 Provide plate and frame heat exchanger to meet the performance listed on the 
drawings. 

.2 Provide the heat exchangers with the following:

.1 Plates:  Type 304 stainless steel 

.2 Gaskets:  Base selection on suitability for operating conditions, resistance to 
water treatment chemicals, and ease of gasket removal and replacement. 

.3 Frame:  Steel, surface coated or painted for rust prevention. 

.4 Bolted flanges equal to or exceeding rated pressure capacity. 

.3 Do not exceed the specified pressure losses which are total across the heat 
exchangers including nozzle losses. 

.4 Provide frame to accommodate 20% additional plates.

.5 Stamp all heat exchanger connections to show clearly, directions of flow and duty.

PART 3 - EXECUTION

3.1. INSTALLATION

.1 Meet manufacturer's installation requirements.

.2 Provide all accessories such as expansion chambers, relief valves, drains, vents, 
support and automatic system fill.

END OF SECTION
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PART 1 - GENERAL

1.1. WORK INCLUDED

.1 Comply with Division 01 - General Requirements and Section 20 04 00 – Mechanical 
Provisions.

1.2. REFERENCE STANDARDS

.1 Air handling units shall be standard products, selected from published literature of 
manufacturer. 

.2 Provide fan ratings based on tests meeting ASHRAE and AMCA procedures and 
provide only fans carrying the AMCA seals.  No fan will be accepted which has a point 
of rating not listed in the published data or which is not rated for air and sound 
performance.

.3 Fans shall be factory balanced, statically and dynamically to AMCA Standards. 

.4 Units shall be designed and constructed to meet the following standards:

.1 Air handling fans shall be rated in accordance with AHRI Standard 430ANSI 
Standard 221.47

.2 Air handling coils shall be rated in accordance with AHRI Standard 410. Units shall be provided wi

.3 CGA, ETLC, CSA or UL/ULC certified for prewired equipment

.4 NRCA Standard for Roof Curbs

.5 NFPA 90A for flame and smoke spread for adhesives

.6 ASHRAE 90.1 - 1989 Standard for energy efficient design of new buildings.

1.3. SUBMITTALS

.1 In addition to the requirements of Section 20, submittals shall meet the following 
standards:

.1 All electrical, piping, and ductwork requirements, including sizes, connection locations, and con

.2 Each component of the unit shall be identified, and mechanical specifications shall be provided

.3 All performance data, including capacities and airside and waterside pressure drops, for compon

.4 Fan curves shall be provided for fans with the design operating points indicated. Data shall be co

.5 For units utilizing multiple fans in a fan section, a fan curve shall be provided showing the performance

.6 A filter schedule must be provided for each air handling unit supplied by the air handling unit manu

.7 A schedule detailing necessary trap height shall be provided for each air handling unit.  Schedu
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.8 A coil valve coordination schedule shall be provided for each air handling unit supplied by the ai

.9 An electrical MCA - MOP schedule shall be provided for each electrical circuit to which field-power must 

.10 Sound data shall be provided using AHRI 260 test methods.  Unit discharge, inlet, and radiated sou

.11 Product data shall include dimensions, weights, capacities, certifications, 
component performance, electrical characteristics, casing construction details, 
wiring interconnections, gauges and finishes of materials.

.12 Submit manufacturer's recommended installation instructions.

1.4. HANDLING AND DELIVERY

.1 All materials and components used in manufacturing of air conditioning units shall be 
new, protected and shall arrive free of rust.

.2 Provide adequate protection for equipment during shipment.  Repair any damage to 
satisfaction of consultant.

.3 All equipment shall be FOB job site. 

.4 Units shall ship fully assembled up to practical shipping and rigging limitations.  Units not shipped fully assembled

1.5. FACTORY LEAK TESTING

.1 Unit manufacturer shall pressure test air handling unit to ensure the leakage rate of 
the casing does not exceed 1.5% of the unit air flow at 1.5 times the minimum 
calculated internal positive static pressure.

.2 Test shall be conducted in accordance with SMACNA duct construction manual.  A 
calibrated orifice shall be used to measure leakage airflow.

.3 An officer of the manufacturer shall certify test results.  Forward copies of certified test 
results to the consultant.

1.6. PERFORMANCE REQUIREMENTS

.1 Refer to the Schedules for equipment sizes, arrangements, acoustic performance, and 
capacities.

.2 Air conditioning units shall be built to the level of quality as herein specified to ensure 
the performance of the Air Conditioning Unit based on operating parameters outlined 
herein.

1.7. START-UP AND OPERATING REQUIREMENTS

.1 Do not operate units for any purpose, temporary or permanent, until ductwork is clean, 
filters in place, bearings lubricated (if applicable), condensate properly trapped, piping 
connections verified and leak-tested, belts aligned and tensioned, all shipping braces 
removed, bearing set screws torqued, and fan has been test run under observation.

1.8. WARRANTY
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.1 AHU manufacturer shall provide, at no additional cost, a standard parts warranty that 
covers a period of one year from substantial performance or 18 months from shipment, 
whichever occurs first.  This warrants that all products are free from defects in material 
and workmanship and shall meet the capacities and ratings set forth in the equipment 
manufacturer's catalogue and bulletins.

PART 2 - PRODUCTS

2.1. GENERAL

.1 Unit layout and configuration shall be as defined in project plans and schedule.

.2 Manufacturer to provide a full perimeter integral base frame for support and raise all sections of the unit for proper trappi

2.2. UNIT CASING

.1 Unit manufacturer shall ship unit in segments as specified for ease of installation in 
tight spaces. The entire air handler shall be constructed of galvanized steel. Casing 
finished to meet ASTM B117 250-hour salt-spray test. The removal of access panels 
or access doors shall not affect the structural integrity of the unit. All removable panels 
shall be gasketed. All doors shall have gasketing around full perimeter to prevent air 
leakage. Contractor shall be responsible to provide connection flanges and all other 
framework that is needed to properly support the unit.

.2 Casing performance - Casing air leakage shall not exceed leak class 6 (CL = 6) per 
ASHRAE 111 at specified casing pressure, where maximum casing leakage (cfm/100 
ft2 of casing surface area) = CL X P0.65.

.3 Air leakage shall be determined at 1.00 times maximum casing static pressure up to 8 
inches w.g. Specified air leakage shall be accomplished without the use of caulk.  Total 
estimated air leakage shall be reported for each unit in CFM, as a percentage of supply 
air, and as an ASHRAE 111 Leakage Class.

.4 Under 55F supply air temperature and design conditions on the exterior of the unit of 
81F dry bulb and 73F wet bulb, condensation shall not form on the casing exterior. The 
AHU manufacturer shall provide tested casing thermal performance for the scheduled 
supply air temperature plotted on a psychrometric chart. The design condition on the 
exterior of the unit shall also be plotted on the chart. If tested casing thermal data is 
not available, AHU manufacturer shall provide, in writing to the Engineer and Owner, 
a guarantee against condensation forming on the unit exterior at the stated design 
conditions above.  The guarantee shall note that the AHU manufacturer will cover all 
expenses associated with modifying units in the field should external condensate form 
on them.  In lieu of AHU manufacturer providing a written guarantee, the installing 
contractor must provide additional external insulation on AHU to prevent condensation.

.5 Unit casing (wall/floor/roof panels and doors) shall be able to withstand up to 1.5 times 
design static pressure, or 8 inches w.g., whichever is less, and shall not exceed 0.0042 
per inch of panel span (L/240).

.6 Floor panels shall be double-wall construction and designed to support a 300-lb load 
during maintenance activities and shall deflect no more than 0.0042 per inch of panel 
span.
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.7 Unit casing panels shall be double-wall construction, with solid galvanized exterior and 
solid  galvanized interior, to facilitate cleaning of unit interior.

.8 Unit casing panels (roof, walls,) and doors shall be provided with a minimum thermal 
resistance (R-value) of 13.

.9 Unit casing panels (roof, walls, floor) and external structural frame members shall be 
completely insulated filling the entire panel cavity in all directions so that no voids exist. 
Panel insulation shall comply with NFPA 90A.

.10 Casing panel inner liners must not extend to the exterior of the unit or contact the 
exterior frame.  A mid-span, no-through-metal, internal thermal break shall be provided 
for all unit casing panels.

.11 Access panels and/or access doors shall be provided in all sections to allow easy 
access to drain pan, coil(s), motor, drive components and bearings for cleaning, 
inspection, and maintenance.

.12 Access panels and doors shall be fully removable without the use of specialized tools 
to allow complete access of interior surfaces.

2.3. ACCESS DOORS

.1 Access door construction shall be same as main unit casing, including R value. All 
doors shall be provided with a thermal break construction of the door panel and frame. 
Full perimeter gasketing of the door shall be provided to prevent air leakage. Doors 
shall be provided with stainless steel hinges. Handle hardware shall be designed such 
as to prevent unintended closure. Doors shall be minimum 60-inches in height when 
sufficient unit height is available. If not available, door height shall be height of unit. 
Single handle door shall be provided for each door linking multiple latching points 
necessary to maintain the specified air leakage integrity of the unit.

.2 Door hardware shall be surface-mounted. Access doors shall be hinged and 
removable without the use of specialized tools. Hinges and handles shall be 
interchangeable to allow for alternating door swing in the field to minimize access 
interference due to unforeseen job site obstructions. Door handle hardware shall be 
adjustable and visually indicate locking position of the door latch external to the 
section.

2.4. PRIMARY DRAIN PANS

.1 All cooling coil sections shall be provided with an insulated, double-wall, galvanized 
drain pan.

.2 The drain pan shall be designed in accordance with ASHRAE 62.1 being of sufficient 
size to collect all condensation produced from the coil and sloped in two planes, 
pitched toward drain connections, promoting positive drainage to eliminate stagnant 
water conditions when unit is installed level and trapped per manufacturer's 
requirements.

.3 The outlet shall be located at the lowest point of the pan and shall be sufficient diameter 
to preclude drain pan overflow under any normally expected operating condition.
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.4 All drain pan threaded connections shall be visible external to the unit. Threaded 
connections under the unit floor shall not be accepted.

.5 Drain connections shall be of the same material as the primary drain pan and shall 
extend a minimum 2-1/2-inch beyond the base to ensure adequate room for field piping 
of condensate traps.

.6 The installing contractor is responsible to ensure the unit is installed level, trapped in 
accordance with the manufacturer's requirements, and visually inspected to ensure 
proper drainage of condensate.

.7 It is recommended that coil support members, drain pan, and coil casing shall be of 
the same material.

2.5. FANS

.1 Access to fan shall be through a hinged and latched access door on the drive side of 
the unit to allow inspection and maintenance of the fan, and motor.

.2 Provide fans of type and class as specified on the schedule.  All fans shall be statically 
and dynamically tested by the manufacturer for vibration and alignment as an 
assembly at the operating RPM to meet design specifications. All fans shall be capable 
of operating in a VAV system throughout the fans operating range without a resonance 
frequency issue. Fans operated with a frequency drive shall not have lockout 
frequencies inputted into a variable frequency drive in order to bypass resonant 
frequencies. If supplied in this manner by the unit manufacturer, the contractor will be 
responsible for rebalancing in the field after unit installation. Fans operating on a 
frequency inverter shall have a maintenance free, circumferential conductive micro 
fibre shaft grounding ring installed on the fan motor to discharge shaft currents to 
ground.

.3 Fans with integral frame motors, shall be mounted on isolation bases. Fans selected 
with isolation shall be internally isolated with spring isolators.  A flexible connection 
shall be installed between fan and unit casing to ensure complete isolation. Flexible 
connection shall comply with NFPA 90A and UL 181 requirements. If fans and motors 
are not internally isolated, then the entire unit shall be externally isolated from the 
building, including supply and return duct work, piping, and electrical connections. 
External isolation shall be furnished by the installing contractor in order to avoid 
transmission of noise and vibration through the ductwork and building structure.

.4 Direct drive plenum fans provided with ECM motors shall be balanced to a G6.3 per 
AMCA 204. No vibration isolation base required for these type fans. Motors for these 
fan types shall be included with an integral PID controller that will accept a 0-10VDC 
input signal for variable speed control.

2.6. MOTORS AND DRIVES

.1 Integral frame motors shall meet or exceed all NEMA Standards Publication MG 1 - 
2006 requirements and comply with NEMA Premium efficiency levels when applicable. 
Motors shall comply with applicable requirements of NEC and shall be UL Listed.
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.2 Direct driven fans utilizing integral frame motors shall use 4-pole (1800 rpm) motors, 
NEMA Design B, with Class B insulation capable to operate continuously at 104 deg 
F (40 deg C) without tripping overloads.

.3 Motors shall have a +/- 10 percent voltage utilization range to protect against voltage 
variation.

2.7. COILS

.1 Coils section header end panel shall be removable to allow for removal and 
replacement of coils without impacting the structural integrity of the unit.

.2 Install coils such that headers and return bends are enclosed by unit casing to ensure 
that if condensate forms on the header or return bends, it is captured by the drain pan 
under the coil.

.3 Coils shall be manufactured with plate fins to minimize water carryover and maximize 
airside thermal efficiency. Fin tube holes shall have drawn and belled collars to 
maintain consistent fin spacing to ensure performance and air pressure drop across 
the coil as scheduled. Tubes shall be mechanically expanded and bonded to fin collars 
for maximum thermal conductivity. Use of soldering or tinning during the fin-to-tube 
bonding process is not acceptable due to the inherent thermal stress and possible loss 
of bonding at that joint.

.4 Construct coil casings of galvanized steel. End supports and tube sheets shall have 
belled tube holes to minimize wear of the tube wall during thermal expansion and 
contraction of the tube.

.5 All coils shall be completely cleaned prior to installation into the air handling unit. 
Complete fin bundle in direction of airflow shall be degreased and steam cleaned to 
remove any lubricants used in the manufacturing of the fins, or dirt that may have 
accumulated, in order to minimize the chance for water carryover.

.6 When two or more cooling coils are stacked in the unit, an intermediate drain pan shall 
be installed between each coil.  The intermediate drain pan shall be designed being of 
sufficient size to collect all condensation produced from the coil and sloped to promote 
positive drainage to eliminate stagnant water conditions. The intermediate drain pan 
shall be constructed of the same material as the sections primary drain pan.

.7 The intermediate drain pan shall begin at the leading face of the water-producing 
device and be of sufficient length extending downstream to prevent condensate from 
passing through the air stream of the lower coil.

.8 Intermediate drain pan shall include downspouts to direct condensate to the primary 
drain pan.  The intermediate drain pan outlet shall be located at the lowest point of the 
pan and shall be sufficient diameter to preclude drain pan overflow under any normally 
expected operating condition.

2.8. Hydronic Coils

.1 Supply and return header connections shall be clearly labelled on unit exterior such 
that direction of coil water-flow is counter to direction of unit airflow.
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.2 Coils shall be proof-tested to 300 psig and leak-tested to 200 psig air pressure under 
water.

.3 Headers shall be constructed of round copper pipe or cast iron.

.4 Tubes shall be 5/8-inch .020 copper, with aluminum fins.

.5 Hydronic coils shall be supplied with factory installed drain and vent piping to the unit 
exterior.

2.9. Refrigerant Cooling Coils

.1 Refrigerant suction and liquid connections shall be clearly labelled on unit exterior.

.2 Coils shall be proof tested to 450 psig and leak tested to 300 psig air pressure under 
water.  After testing, insides of tubes shall be air dried, charged with dry nitrogen or 
dry air, and sealed to prevent contamination.

.3 Refrigerant suction and liquid headers shall be constructed of copper tubing. Suction 
and liquid connections shall penetrate unit casings to allow for sweat connections to 
refrigerant lines.

.4 Tubes shall be 1/2 inch O.D., minimum .016 inch thick copper. Fins shall be aluminum.

.5 Coils shall have equalizing type vertical distributors sized in conjunction with capacities 
of coils.

2.10. FILTERS

.1 Provide factory-fabricated filter section of the same construction and finish as unit 
casings.  Filter section shall have side access filter guides and access door(s) 
extending the full height of the casing to facilitate filter removal.  Provide fixed filter 
block-offs as required to prevent air bypass around filters.  Block-offs shall not need to 
be removed during filter replacement. Filters to be of size, and quantity needed to 
maximize filter face area of each particular unit size.

.2 Filter type, MERV rating, and arrangement shall be provided as defined in project plans 
and schedule

.3 Manufacturer shall provide one set of start-up filters.

2.11. DAMPERS

.1 All dampers shall be internally mounted. Dampers shall be premium ultra-low leak and 
located as indicated on the schedule and plans.  Blade arrangement (parallel or 
opposed) shall be provided as indicated on the schedule and drawings. Dampers shall 
be Ruskin CD60 double skin air foil design or equivalent for minimal air leakage and 
pressure drop. Leakage rate shall not exceed 3 CFM/square foot at one inch water 
gauge complying with ASHRAE 90.1 maximum damper leakage and shall be AMCA 
licensed for Class 1A.  All leakage testing and pressure ratings shall be based on 
AMCA Standard 500-D.  Manufacturer shall submit brand and model of damper(s) 
being furnished, if not Ruskin CD60.
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2.12. ACCESS SECTIONS

.1 Access sections shall be provided where indicated in the schedule and plans to allow 
additional access for inspection, cleaning, and maintenance of unit components.  The 
unit shall be installed for proper access.  Procedure for proper access, inspection and 
cleaning of the unit shall be provided in the AHU manufacturer's maintenance manual.

2.13. VARIABLE FREQUENCY DRIVES (VFDS)

.1 Variable frequency drives shall be provided, mounted, and wired by the AHU 
manufacturer as indicated on the schedule and drawings. All standard and optional 
features shall be included within the VFD enclosure, unless otherwise specified. The 
VFDs shall be UL listed. The listing shall allow mounting in plenum or other air handling 
compartments.

.2 The VFD shall convert incoming fixed frequency three-phase AC power into a variable 
frequency and voltage for controlling the speed of three-phase AC motors. The motor 
current shall closely approximate a sine wave. Motor voltage shall be varied with 
frequency to maintain desired motor magnetization current suitable for centrifugal 
pump and fan control and to eliminate the need for motor derating.

.3 With the motor's rated voltage applied to the VFD input, the VFD shall allow the motor 
to produce full rated power at rated amps, RMS fundamental volts, and speed without 
using the motor's service factor. VFDs utilizing sine weighted/coded modulation (with 
or without 3rd harmonic injection) must provide data verifying that the motors will not 
draw more than full load current during full load and full speed operation.

.4 The VFD shall include an input full-wave bridge rectifier and maintain a fundamental 
power factor near unity regardless of speed or load.

.5 The VFD and options shall be tested to ANSI/UL Standard 508. The complete VFD, 
including all specified options, shall be assembled by the manufacturer, which shall be 
UL 508 certified for the building and assembly of option panels. Assembly of separate 
panels with options by a third-party is not acceptable. The appropriate UL stickers shall 
be applied to both the VFD and option panel, in the case where these are not contained 
in one panel.

.6 The VFD shall have DC link reactors on both the positive and negative rails of the DC 
bus to minimize power line harmonics. VFDs without DC link reactors shall provide a 
minimum 3% impedance line reactor.

.7 The VFDs full load amp rating shall meet or exceed NEC Table 430-150. The VFD 
shall be able to provide full rated output current continuously, 110% of rated current 
for 60 seconds and 160% of rated current for up to 0.5 second while starting.

.8 The VFD shall be able to provide full torque at any selected frequency from 28 Hz to 
base speed to allow driving direct drive fans without derating.

.9 An automatic energy optimization selection feature shall be provided standard in the 
VFD. This feature shall automatically and continually monitor the motor’s speed and 
load and adjust the applied voltage to maximize energy savings and provide up to an 
additional 3% to 10% energy savings.



HVAC Retrofit Upgrades Section 23 75 00
E. L. Crossley High School Air Handling Units
350 Highway 20 West, Fonthill, ON

.10 Input and output power circuit switching shall be able to be accomplished without 
interlocks or damage to the VFD. Switching rate may be up to 1 time per minute on 
the input and unlimited on the output.

.11 An automatic motor adaptation test algorithm shall measure motor stator resistance 
and reactance to optimize performance and efficiency. It shall not be necessary to run 
the motor or de-couple the motor from the load to run the test.

.12 Galvanic and/or optical isolation shall be provided between the VFDs power circuitry 
and control circuitry to ensure operator safety and to protect connected electronic 
control equipment from damage caused by voltage spikes, current surges, and ground 
loop currents. VFDs not including either galvanic or optical isolation on both analogue 
I/O and discrete I/O shall include additional isolation modules.

.13 The VFD shall minimize the audible motor noise through the use of an adjustable 
carrier frequency. The carrier frequency shall be automatically adjusted to optimize 
motor and VFD efficiencies while reducing motor noise.

.14 Protective Features

.1 Protection shall be provided against input transients, loss of AC line phase, 
output short circuit, output ground fault, overvoltage, undervoltage, VFD 
overtemperature and motor overtemperature. The VFD shall display all faults 
as words. Codes are not acceptable.

.2 The VFD shall be protected from sustained power or phase loss. The VFD 
shall provide full rated output with an input voltage as low as 90% of the 
nominal. The VFD shall continue to operate with reduced output with an input 
voltage as low as 164 V AC for 208/230 volt units, 313 V AC for 460 volt units, 
and 394 volts for 600 volts units.

.3 The VFD shall incorporate a motor preheat circuit to keep the motor warm and 
prevent condensation build up in the stator.

.4 The VFD package shall include semi-conductor rated input fuses to protect 
power components.

.5 To prevent breakdown of the motor winding insulation, the VFD shall be 
designed to comply with IEC Part 34-17. Otherwise, the AHU manufacturer 
shall ensure that inverter rated motors are supplied.

.6 The VFD shall include a "signal loss detection" circuit to sense the loss of an 
analogue input signal such as 4 to 20 mA or 2 to 10 V DC and shall be 
programmable to react as desired in such an instance.

.7 The VFD shall function normally when the keypad is removed while the VFD 
is running and continue to follow remote commands. No warnings or alarms 
shall be issued as a result of removing the keypad.

.8 The VFD shall catch a rotating motor operating forward or reverse up to full 
speed.

.9 The VFD shall be rated for 100,000 amp interrupting capacity (AIC).
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.10 The VFD shall include current sensors on all three output phases to detect and 
report phase loss to the motor. The VFD shall identify which of the output 
phases is low or lost.

.11 The VFD shall continue to operate without faulting until input voltage reaches 
300 V AC on 208/230 volt units, 539 V AC on 460 volt units, and 690 volts on 
600 volt units.

.15 Interface Features

.1 Hand/Start, Off/Stop and Auto/Start selector switches shall be provided to start 
and stop the VFD and determine the speed reference. On units with bypass, a 
VFD/Off/Bypass selector switch shall be provided.

.2 The VFD shall be able to be programmed to provide a 24 V DC output signal 
to indicate that the VFD is in Auto/Remote mode.

.3 The VFD shall provide digital manual speed control. Potentiometers are not 
acceptable.

.4 A lockable, alphanumeric backlit display keypad shall be provided. The keypad 
shall be remotely mountable up to 10 feet away using standard 9-pin cable.

.5 The keypads for all sizes of VFDs shall be identical and interchangeable.

.6 To set up multiple VFDs, it shall be possible to upload all setup parameters to 
the VFDs keypad, place that keypad on all other VFDs in turn and download 
the setup parameters to each VFD. To facilitate setting up VFDs of various 
sizes, it shall be possible to download from the keypad only size independent 
parameters.

.7 The display shall be programmable to display in English, Spanish and French 
at a minimum.

.8 A red FAULT light, a yellow WARNING light and a green POWER-ON light 
shall be provided. These indications shall be visible both on the keypad and 
on the VFD when the keypad is removed.

.9 A quick setup menu with factory preset typical HVAC parameters shall be 
provided on the VFD eliminating the need for macros.

.10 The VFD shall include a standard EIA-485 communications port and 
capabilities to be connected at a future date to a Johnson Controls N2 Metasys 
or Siemens FLN system at no additional cost to the owner. The connection 
shall be software selectable by the user.

.11 At a minimum, the following points shall be controlled and/or accessible:

.12 Four additional Form C 230 volt programmable relays shall be available for 
field installation within the VFD

.13 LonWorks® communication shall be available for factory or field installation 
within the VFD.
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.14 Two set-point control interfaces (PID control) shall be standard in the unit. The 
VFD shall be able to look at two feedback signals, compare with two set-points 
and make various process control decisions.

.15 Floating point control interface shall be provided to increase/decrease speed 
in response to contact closures.

.16 Four simultaneous displays shall be available. They shall include frequency or 
speed, run time, output amps and output power. VFDs unable to show these 
four displays simultaneously shall provide panel meters.

.17 Sleep mode shall be provided to automatically stop the VFD when its speed 
drops below set sleep level for a specified time. The VFD shall automatically 
restart when the speed command exceeds the set wake level.

.18 The sleep mode shall be functional in both follower mode and PID mode.

.19 A run permissive circuit shall be provided to accept a system ready signal to 
ensure that the VFD does not start until dampers or other auxiliary equipment 
are in the proper state for VFD operation. The run permissive circuit shall also 
be capable of sending an output signal as a start command to actuate external 
equipment before allowing the VFD to start.

.20 The following displays shall be accessible from the control panel in actual units: 
Reference Signal Value, Output Frequency in Hz or percent, Output Amps, 
Motor HP, Motor kW, kWhr, Output Voltage, DC Bus Voltage, VFD 
Temperature in degrees, and unit CFM.

.21 The display shall be programmed to read in inches of water column (in-wg).

.22 The VFD shall be able to be programmed to sense the loss of load and signal 
a no load/broken belt warning or fault.

.23 If the temperature of the VFDs heat sink rises to 80°C, the VFD shall 
automatically reduce its carrier frequency to reduce the heat sink temperature. 
If the temperature of the heat sink continues to rise the VFD shall automatically 
reduce its output frequency to the motor. As the VFDs heat sink temperature 
returns to normal, the VFD shall automatically increase the output frequency 
to the motor and return the carrier frequency to its normal switching speed.

.24 The VFD shall have temperature controlled cooling fans for quiet operation and 
minimized losses.

.25 The VFD shall store in memory the last 10 faults and related operational data.

.26 Eight programmable digital inputs shall be provided for interfacing with the 
systems control and safety interlock circuitry.

.27 Two programmable relay outputs, one Form C 240 V AC, one Form A 30 V 
AC, shall be provided for remote indication of VFD status.

.28 Three programmable analog inputs shall be provided and shall accept a direct-
or-reverse acting signal. Analog reference inputs accepted shall include two 
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voltage (0 to 10 V DC, 2 to 10 V DC) and one current (0 to 20 mA, 4 to 20 mA) 
input.

.29 Two programmable 0 to 20 mA analogue outputs shall be provided for 
indication of VFD status. These outputs shall be programmable for output 
speed, frequency, current and power. They shall also be programmable to 
provide a selected 24V DC status indication.

.30 Under fire mode conditions, the VFD shall be able to be programmed to 
automatically default to a pre-set speed.

.16 Adjustments

.1 The VFD shall have an adjustable carrier frequency in steps of not less than 
0.1 kHz to allow tuning the VFD to the motor.

.2 A minimum of sixteen pre-set speeds shall be provided.

.3 Four acceleration and four deceleration ramps shall be provided. Accel and 
decel time shall be adjustable over the range from 0 to 3,600 seconds to base 
speed. The shape of these curves shall be automatically contoured to ensure 
no-trip acceleration and deceleration.

.4 Four current limit settings shall be provided.

.5 If the VFD trips on one of the following conditions, the VFD shall be 
programmable for automatic or manual reset: undervoltage, overvoltage, 
current limit, and inverter overload.

.6 The number of restart attempts shall be selectable from 0 through 20 or 
infinitely and the time between attempts shall be adjustable from 0 through 600 
seconds.

.7 An automatic on delay shall be selectable from 0 to 120 seconds.

.17 Service Conditions

.1 VFDs shall provide full output in an ambient temperature from -10 to 50°C (14 
to 104°F).

.2 VFDs shall provide full output in a relative humidity from 0 to 95%, non-
condensing.

.3 VFDs shall provide full output up to 3,300 feet elevation without derating.

.4 VFDs shall provide full output with an AC line voltage variation from -10 to 
+10% of nominal voltage.

.5 No side clearance shall be required for cooling of any units. All power and 
control wiring shall be done from the bottom.

.18 Warranty
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.1 The VFD shall be warranted by the manufacturer for a period of 42 months 
from date of shipment, or 36 months from start-up, whichever occurs first. The 
warranty shall include parts, labour, travel costs and living expenses incurred 
by the manufacturer to provide factory-authorized on-site service.

.19 Factory-Installed Motor Wire Termination, VFD, and Combination Starter/Disconnect 
Enclosures

.20 VFDs shall be factory mounted on the drive side of the fan section.  VFD may be 
mounted on the interior of the unit, accessible from the unit exterior through an access 
door, or on the casing exterior in a NEMA Type 1 enclosure for indoor units.  If not 
mounted on the fan section due to NEC disconnect height limitations or serviceability 
constraints in the mechanical equipment room, VFD may be mounted in another 
location other than the fan.

.21 Any welds shall be properly finished with no rough edges. Enclosures shall house 
circuit breaker disconnects, bypass circuitry, Drive-OFF-Bypass switches, manual 
speed controls, and control transformers. VFDs and starter/disconnects shall have 
an external disconnect located on the outside of the access door.

PART 3 - EXECUTION

3.1. INSTALLATION

.1 Rig and set the units in place.  Ensure that spreader bars are used and the unit is 
protected from the lifting cables.

.2 Entire air handling unit shall set on housekeeping pads or roof curbs and levelled.

.3 Provide traps for all drains with at least {25 mm} [1"] greater trap seal and {25 mm} [1"] 
greater trap head than the maximum static pressure created by unit and run all drains 
to funnel floor drains.

.4 Remove all internal hold-down bolts and shipping fasteners and install any parts which 
were shipped loose.  Level spring isolators.

.5 Check and re-align all access doors and dampers to ensure smooth operation through 
the entire range of travel.

.6 Upon start-up, fan motor is to be checked for fan rotation, and amp draw for each 
phase.  Amp readings are to be marked on the fan scroll.

.7 Re-adjust all belt drives for tension and alignment.

.8 Provide a drain valve on each coil drain fitting, and a vent valve on each coil vent.

.9 All pipe and conduit penetrations to the casing are to be thoroughly sealed and caulked 
to prevent air leakage.

.10 Any floor penetrations are to be thoroughly sealed to ensure the watertightness and 
integrity of the entire floor.
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.11 Take all necessary precautions including blanket filter media coverage over the entire 
filter installation for protection during construction and startup.

.12 Replace prefilter and final-filter media units immediately prior to acceptance.

.13 Provide field touchup painting of areas damaged during installation.

.14 Comply with the manufacturer's installation instructions.

.15 Arrange for manufacturer to certify installation and supervise start-up and 
commissioning of unit.

.16 Assemble units if shipped in sections.  Ensure that assembly conforms to 
manufacturer’s requirements.

.17 Provide 120V power in two circuits to the units for lights and power receptacle.  
Coordinate power source with Division 16.

3.2. STARTUP AND TESTING

.1 Include all costs for site review for factory technician of equipment installation and 
management of equipment startup operations, including:

.1 Provide a complete and thorough inspection and adjustment prior to startup.

.2 Remove all grease from bearings and recharge the bearings with the proper 
amount and type of lubricant.

.3 Check alignment of bearings, drives, motors and be responsible for all proper 
adjustments.  Notify Consultant to coordinate site visit at time of startup.

.2 Provide copy of startup log to Owner and demonstrate operation and maintenance to 
Owner's representative.  Include for two non-consecutive days of classroom training 
sessions which shall include presentations by equipment manufacturers' 
representatives..

END OF SECTION



HVAC Retrofit Upgrades Section 23 77 00
E. L. Crossley High School Direct Expansion Air Conditioners
350 Highway 20 West, Fonthill, ON

PART 1 - GENERAL

1.1. WORK INCLUDED

.1 Comply with Division 01 - General Requirements and Division 20 – Mechanical 
General Requirements.

.2 Provide all labour, materials, products, equipment and services to supply and install 
the direct expansion air conditioners indicated on the drawings and specified herein.

PART 2 - PRODUCTS

2.1. SPLIT AIR CONDITIONING SYSTEMS - DIRECT EXPANSION, AIR COOLED

.1 Provide split air conditioning system(s), each consisting of indoor package air 
handling unit and outdoor air-cooled compressor/condenser unit piped and wired to 
form complete air conditioning system. Refer to the Schedule on the drawings.

.2 Provide indoor package unit(s), outdoor air-cooled condensing unit(s), refrigerant 
piping, refrigerant filter drier(s), controls and all necessary components as 
recommended by manufacturer to give complete operating air conditioning 
system(s).  Indoor package unit(s) and air-cooled condensing unit(s) shall be 
supplied by the same manufacturer and matched for integral operation

.3 Provide outdoor fan relay(s) for control of remote condenser fans.

.4 Provide indoor unit(s) and outdoor unit(s) designed and built for variable air volume 
operation with automatic compressor capacity control and hot gas bypass.  Provide 
internal controls for discharge air temperature with adjustable setpoint.

.5 Provide short cycle timer circuit to prevent compressor short cycling.

.6 Provide winter start package(s) to allow compressor start and operation under low 
ambient conditions.  Include evaporator defrost thermostat and low refrigerant 
pressure cut-out switch bypass.

.7 Warranty compressor units for 5 years.

.8 Provide units which do not require licensed operators under the Operating Engineers 
Act.

PART 3 - EXECUTION

3.1. INSTALLATION

.1 Install indoor unit in accordance with manufacturer's installation instructions. Make all 
connections necessary. 

.2 Install outdoor unit plumb and level on concrete pad or wall mounted as required, 
making all necessary piping connections. 
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.3 Install refrigerant line kits in accordance with manufacturer's installation instructions. 

.4 Refrigeration Equipment: prepare system for start-up by having manufacturer's field 
engineer or factory trained representative supervise testing and charging of 
machines. 

.5 Testing: 

.1 Provide sufficient refrigerant, dry nitrogen and refrigeration oil for pressure 
and operational testing under manufacturer's supervision. 

.2 Prior to testing ensure that system is complete. Protect relief valves during 
test procedure. After completion of test, reconnect and make good piping 
connections and leak test entire system.

END OF SECTION
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PART 1 - GENERAL

1.1. WORK INCLUDED

.1 Comply with Division 01 - General Requirements and Section 20 – Mechanical 
General Requirements.

.2 Provide all labour, materials, products, equipment and services to provide wall-fin, 
convectors, unit heaters, element and enclosures and forced convector radiation 
units indicated on drawings and specified in this Section of the Specification.

1.2. DESIGN CRITERIA

.1 Select equipment capacities for the average water temperature and entering air 
temperature specified in the equipment schedule.  

.2 Refer to Drawings for piping and valve locations.

PART 2 - PRODUCTS

2.1. WALLFIN

.1 Provide Sigma bare elements and SWE-S enclosures as shown on Drawings. 
Enclosures as scheduled shall be finished with a factory baked enamel finish. Standard 
colour(s) shall be determined at the time of shop drawing review.

.2 All components including enclosures, covers, grilles, hangers, brackets, end caps, and 
trim strips shall be cleaned, phosphated and finished with a baked enamel finish.  Spot 
weld prior to painting.

.3 Provide end caps where required.

.4 Provide elements consisting of {32 mm} [1-1/4"] nominal dia. copper tube expanded 
with {100 mm x 100 mm} [4" x 4"] aluminum fins spaced at {157 per metre} [48 per ft].

.5 Provide operating, plastic lined cradle type element hangers providing unrestricted 
longitudinal movement on enclosure brackets, on {900 mm} [36"] centre maximum.

.6 Heat output of wall-fin elements as shown on Drawings.

.7 Provide access panels for access to balancing, control and manual valves and air 
vents.  Access panels shall be louvred, to match the enclosure, and a minimum of 
{450 mm} [18"] in length.  Each access panel shall be removable and shall have an 
individual enclosure bracket.  Each access panel shall have precise, hairline, butt 
joints with adjacent enclosure panels.

PART 3 - EXECUTION

3.1. INSTALLATION

.1 Install all hydronic terminal units to allow free air venting.
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.2 Field measure wall-to-wall wall-fin enclosures including millwork enclosures.

.3 Provide end panels and filler pieces for wall-fin to complete a neat, workmanlike 
installation.

.4 Provide gaskets at the rear of each wall-mounted hydronic terminal unit.

.5 Install all enclosures horizontal and level.

.6 Support units top and bottom, on wall mounted brackets.

.7 Wall-fin cabinets running wall-to-wall or column-to-column shall have each end 
screwed to a piece of {20 mm} [3/4"] plywood formed to the cabinet cross section and 
securely fastened to the wall.  Provide plywood.  Alternatively provide factory-
fabricated steel mounting brackets for the same purpose.

.8 Select unit heaters for required mounting height.

.9 Mount unit heater thermostats {1.5 m} [5 ft.] above floor level.

END OF SECTION
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PART 1 - GENERAL

1.1. WORK INCLUDED

.1 Comply with Division 01 - General Requirements and Division 20 – Mechanical 
General Requirements.

.2 Provide all labour, materials, products, equipment, and services to supply and install 
fan coil units as indicated on the Drawings and specified in this Section of the 
Specification. 

1.2. REFERENCE STANDARDS

.1 Units shall bear ARI labels certifying conformance to ARI-440. 

.2 NC levels of fan coil units shall not exceed NC40 at high fan speed or NC35 at 
medium fan speed, assuming a room effect not greater than 8 db. 

1.3. PROTECTION

.1 Factory equip fan coil units with protective covers which shall remain in place 
immediately after installation, prior to start-up, to protect coils, fans, bearings and 
motors from damage due to dust infiltration during construction

PART 2 - PRODUCTS

2.1. DIRECT DRIVE FAN COIL UNITS

.1 Provide Changeair Series by Systemair (Trane) in styles and capacities as indicated 
in the schedules.

.2 General Description:

.1 Each unit shall be a complete, factory finished complete with outdoor air 
dampers (intake), filter section, centrifugal supply fan, dampers, integral 
wiring to terminal strip, direct expansion cooling coil, hydronic heating coil, 
and drain pan.

.2 Individual heights to be confirmed on site prior to ordering. 

.3 Units shall be CSA, UL or ETL certified and labelled indicating that the 
equipment has been independently tested and meets the applicable safety 
standards required both in the United States and Canada. Units shall be 
manufactured in an ISO 9001 registered facility or by a company 
manufacturing ventilation equipment for at least ten years.

.4 Manufacturer shall provide sound data in accordance with AHRI Standard 
260 “Sound Rating of Ducted Air Moving and Conditioning Equipment”.

.5 Data to be collected in a qualified and accredited reverberant Laboratory.
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.6 Sound Ratings are to be in the form of Octave Band Sound Power Levels 
(dB) from 63 to 8000 Hz derived from One-Third Octave Band 
measurements.

.7 Data provided must meet or exceed minimum requirements for use within 
ANSI S12.60-2010 calculations.

.8 Unit sound ratings shall meet or exceed the data as Scheduled.

.3 Cabinet Construction:

.1 Cabinet construction shall be internal 16-gauge frame supports all internal 
metal pans and components. Exterior panels shall not support any internal 
components.

.2 Outer cabinet shall be made of 20-gauge steel with a powder coat baked 
enamel-textured finish to an appliance standard. Cabinet panels shall attach 
to the frame without visible screws, rivets, or fasteners. 

.3 Cabinet front shall incorporate two fully insulated full sized hinged panels 
held closed by no less than two tamper resistant cam lock in each panel. 
Manufacturer shall supply four, half turn adjustable, dual action cam 
fasteners operated with a removable key/tool. 

.4 Cabinet panels shall be thermally/acoustically insulated with 1” (2.54 cm) 
thick closed cell flexible insulation. Density to be a minimum of 1.5 lb/ft³. 
Insulation shall comply with 25/50 Flame Smoke requirement as per UL 
1995/ CSA 22.2 No. 236 standards in addition to UL94-HF-1 flame rating. 
Insulation with only UL94-HF-1 flame rating is not acceptable.

.5 Duct collar, 24” x 12”, is supplied with the unit ventilator for connection of 
ductwork. Ducting and ceiling diffusers should be sized to operate with the 
units at .25” ESP or less. All external ductwork and diffusers must be 
correctly sized, fabricated, and supplied by installer. Ducting must be 
insulated for the first 10 feet from the unit.

.6 Unit shall be supplied with punched return grille.

.4 Hot Water Heating Coils

.1 Enclose coil headers and return bends fully within unit casing. 

.2 Copper tubes mechanically expanded into evenly spaced aluminum fins.

.3 Coil performance shall be as per schedule.  Coil performance data shall be 
certified in accordance with ARI Standard 410 where applicable. 

.4 Coils are burst tested to 300psig and proof tested under water to 200psig.

.5 Refrigerant Cooling Coils:

.1 The drain pan shall be constructed from stainless steel metal and shall be 
coated with closed cell insulation.



HVAC Retrofit Upgrades Section 23 82 19
E. L. Crossley High School Fan Coil Units
350 Highway 20 West, Fonthill, ON

.2 Coil performance shall be as per schedule.  Coil performance data shall be 
certified in accordance with ARI Standard 410 where applicable. 

.6 Dampers and Damper Actuators:

.1 The outside air damper shall be a low leakage parallel blade design.  The 
frame and blades shall be constructed of extruded aluminum with blade 
design being Insulated airfoil construction, operated by zero maintenance, 
concealed linkage, ½” (13mm) axles bolted to the blades shall operate on 
bronze oilite bearings. Both blade edge and jamb seals shall be of the 
pressure sensitive type for low leakage. The return air damper shall be a 
single insulated galvanized steel blade operated by zero maintenance 
linkage, ½” nylon axles bolted to the blades.

.2 The dampers shall be equipped with a Belimo spring return damper actuator 
with a minimum torque of 18 in/lb.  The actuator must provide proportional 
damper control in response to input of 2 to 10 VDC. Actuators shall use a 
brushless DC motor controlled by a microprocessor and be protected from 
overload at all angles of rotation.  

.3 The damper actuator shall allow outside air to mix with return air, the volume 
of outside air during the occupied period to be fixed to a minimum outside air.

.7 Filter Section:

.1 Easily removed 50 mm (2 inch) thick pleated MERV 13 disposable filter. The 
location of the filter shall provide 100% filtration of both re-circulated and 
outside fresh air.

.8 Supply Fans and Motors: 

.1 Supply Motor and Fan Assembly shall consist of two fan bodies to supply the 
specified cfm.  Each fan body shall be a double inlet centrifugal type blower 
with the two fans driven by one electrically commutated motor (ECM). The 
ECM shall be programmed to deliver the specified airflow at a maximum 
external static pressure of .25”w.c. Standard permanent split capacitor (PSC) 
motors will not be acceptable.

.2 The supply fan shall be draw through both the heating and cooling coils 
before reaching the supply fan.

.9 Electrical: 

.1 Main power supply shall connect to the unit through a wire race way directly 
to either a terminal block or to the unfused disconnect provided by the unit 
manufacturer. 

.2 Each unit shall be supplied with a line voltage service disconnect and a door 
switch for control voltage interrupt to disable the mechanical components 
when the service panel is removed

.3 Each unit shall be supplied with a door switch for control voltage interrupt to 
disable the mechanical components when the service panel is removed.
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.4 Internal Protections

.1 120V Freeze stat, manual reset, shall be supplied and installed by 
Unit Ventilator manufacturer to shut down unit and close outdoor air 
damper.

.2 All internal functions must be fuse protected by a time delay fuse 
properly rated for the amperage load.

.10 Controls:

.1 BACnet Compatible DDC

.1 A native BACnet, BACnet Testing Laboratories certified, fully 
programmable, direct digital controller shall be supplied and installed 
by the factory.  The controller shall be programmed to operate the 
ventilator and be site ready to be connected to a BACnet compatible 
head end.

.2 The controller must also be able to run standalone and occupancy 
determined by an internal weekly and annual schedule.

.3 The controller must have a separate output to control wall fin 
radiation.

.4 The controller must also include Room Sensor that can be wall or unit 
mounted.  This sensor will sense the temperature in the room and 
provide an operator interface with limited programming adjustments 
and over-rides.

.2 Water Control Valves – Unit Ventilator: 

.1 Either a 2 way or 3 way modulating control valve, as indicated on the 
plans, with union and isolation valves, and circuit balancing valve 
shall be supplied and installed by manufacturer.  Control valve shall 
be globe valve or equal. Ball valve and rubber flapper control valves 
are not acceptable.

.2 Control valve shall be sized for no more than 1.0 PSIG pressure drop.

.3 Isolation ball valves shall be full port with solid brass ball and drain.

.4 Manual globe style balancing valve with memory stop.  

.3 Motor Speed Controller:

.1 The supply ECM fan control board shall accept either a direct 0-10 
VDC analogue control signal for full modulated control of the fan 
output or a 24 VAC digital signal for required fan output or a 0-10V 
signal for non-modulated control of the fan.

.11 Sound
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.1 Unit sound data shall be in accordance with the following schedule:

SCHEDULE 1 - UNIT VENTILATOR SOUND

FREQUENCY

CFM

ESP 

("W.C.)

OUTSIDE 

AIR

(CFM) 63 125 250 500 1000 2000 4000 8000 Lw LwA
OVERALL 

dBA

Lw-radiated 67.1 62.5 46.7 37.3 30.5 23.6 24 25.8 68.4 48.3 38.3
1200 0.25 400

Lw-discharge 78.1 74.8 69.9 68.5 67 65.5 62.7 56.7 80.9 72.3 62.3

.12 Accessories:

.1 As indicated on the contract drawings the unit manufacturer shall provide an 
outdoor air plenum assembly and shall be colour matched to the unit.  The 
plenum shall be lined with glass fibre insulation and shall be sized to suit 
ceiling height.

.2 As indicated on the contract drawings the unit manufacturer shall provide a 
colour matched top plenum extension for the unit, size to suite the ceiling 
height. The plenum shall have an internal perforated elbow and shall be 
acoustical lined.

PART 3 - EXECUTION

3.1. INSTALLATION

.1 Position units per manufacturer's requirements.  Provide flexible duct connections for 
ducted units.

END OF SECTION
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PART 1 - GENERAL

1.1. WORK INCLUDED

.1 Comply with Division 01 - General Requirements and Division 20 – Mechanical 
General Requirements.

.2 Provide Electric/Electronic Control and Monitoring system (ECMS) to serve the 
building mechanical systems. ECMS may also be referenced in the specifications or 
on the drawings as the Building Management System (BMS) or the Building 
Automation System (BAS).

.3 Provide labour, materials, tools, incidentals, equipment, and services to supply, 
install, and commission a complete electronic control and monitoring system to the 
Client’s standards.

1.2. GENERAL SYSTEM ARCHITECTURE

.1 Provide an Electronic Control and Monitoring System (ECMS) which uses a 
communication architecture consisting of at least two tiers. Each tier will utilize local 
area networks with totally open protocols based on industry leading standards.

.2 The first tier of the ECMS network (level 1) will be based on BACnet I/P 
communications, providing a high-speed local area network for reliable peer-to-peer 
communications. The operator workstations will also be supported on the high speed 
LAN level 1.

.3 The level 1 network shall provide communication to other third-party control systems 
via the ANSI/ASHRAE BACnet standard 135-1995 or via a web browser. BACnet 
devices on this network shall be Conformance Class 3, support the BACnet 
functional groups for change-of-value, event initiation and response, support the 
BACnet standard application services of Read Property, Write Property and support 
the standard BACnet object types of Analog Input, Analog Value, Binary Input, Binary 
Output and Binary Value at a minimum. The described functionality shall provide 
reading and writing of all analogue or digital inputs and outputs between BACnet 
devices on the network and provide for change-of-value initiation and reporting.

.4 The lower tiers of the ECMS network will be based on using open control networks 
which provide the interconnection of BACnet Building Controller B-BC and the 
BACnet Advanced Application Controllers (B-AAC) on a peer-to-peer open, ring bus, 
or star topology. Peer-to-peer means the units exist and speak equally on the same 
bus. Controllers can utilize each other’s’ data without assistance from the 
workstation. Plugging a portable terminal into any B-AAC allows access to any other 
B-AAC on the ECMS. Each B-AAC shall utilize direct digital control (DDC) and be 
LonMark compliant. DDC is defined to be where the B-AAC contains its own 
microprocessor and control algorithms to control the points without the need for 
communication with other panels.

.5 The intent of this specification is to provide a complete distributed direct digital 
control (DDC) system. The network controllers and individual local controllers shall 
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be selected so that each mechanical system operation is completely standalone. 
Each system operation, such as central chillers, air handling units, packaged cooling 
units or terminal devices such as VAV boxes and fan coil units, will be controlled by a 
single standalone DDC controller.

.6 The ECMS shall consist of modular microcomputer controllers providing distributed 
processing capability and allowing future expansion of both input/output points and 
processing control functions. The system shall have capabilities to expand and 
control a 25% increase in points without any degrading of system performance.

.7 In no circumstance shall multiple application controllers be employed to control a 
single piece of equipment.

.8 Provide network interface modules or connections to third party controllers which are 
supplied as part of their equipment (e.g., chillers) to achieve the level of interface 
specified in the control diagrams on the drawings. Provide interface software, 
coordinated with the third-party protocols, to achieve the specified interface 
communication across the full ECMS. Input and output with third party controllers 
shall have real time interoperability with ECMS software features such as control 
software, energy management, alarm management, historical data and trend 
analysis, totalization, and LAN communications.

.9 The ECMS shall effectively manage the facility and its activities to optimize the 
operation of HVAC systems to minimize energy consumption and extend equipment 
life during variations in occupancy, loads, schedules, and weather conditions.

.10 The ECMS shall operate on a management by exception concept, enabling 
automatic operation and requiring minimal manual intervention and supervision.

.11 The modular design of the system software and hardware shall ensure easy 
maintenance and repairability. Self-diagnostic programs shall report errors without 
the need for operator interrogation. Maintenance on one module shall not affect the 
operation of other system components.

.12 Backup and fail-safe criteria shall be inherent. Any failure shall not place the system 
in a hazardous condition. 

.13 Output current and historical data on energy, building loads, equipment operation 
and control status.

.14 Provide efficient interfaces (Workstations) between the Operator and ECMS. The 
interface shall be user friendly, so as to promote the training and turnover of the 
ECMS to the building owner and operators. It shall be possible to add 3 more 
workstations to the system if the owner so requires, without degrading the systems 
specified performance.

.15 Provide an operator interface based on the most current version of Microsoft 
Windows. The system shall be capable of multitasking to provide normal system 
monitoring while running simultaneously with other programs such as Microsoft Word 
or Microsoft Excel.
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.16 Provide communications software and hardware to allow offsite monitoring and 
control of the system. The offsite terminal shall appear to be locally connected and 
the modem shall appear transparent. With the correct password all system functions 
shall be available to the offsite operator.

.17 Provide English language operator interface using readily understood English 
language abbreviations and mnemonics.

.18 Provide a Windows based Graphic User Interface to manage all operator interfaces 
with the ECMS.

1.3. QUALITY ASSURANCE

.1 ECMS work shall be performed by one firm specializing in the manufacture and 
installation of control systems for building environmental control.

.2 Products referenced under this Section establish the minimum acceptable standards 
of product quality, features, and performance.

.3 The equipment and software provided by the supplier shall be the latest version 
currently in manufacture. No custom products shall be allowed. All products shall be 
supported for a minimum of 5 years, including spare parts, board repairs and 
software revisions.

1.4. RELATED WORK

.1 Provide all control devices and instrumentation, to meet the sequences shown on the 
drawings.

.2 Provide all damper operators, damper end switches, relays, etc. for interface with the 
Central Alarm and Control Facility (CACF). 

.3 Provide wells for immersion temperature sensors. Provide half couplings for 
installation of flow sensors.

.4 Coordinate the work of this Section with that of other Sections and Divisions. Avoid 
interference of this work with other work.

1.5. SHOP DRAWINGS

.1 Meet Section 01 requirements.

.2 Submit all shop drawings for review before proceeding with procurement or site-
specific software development and according to a schedule to be established with 
the consultant.

.3 Submit Shop Drawings for all equipment to be provided, including but not limited to:

.1 Software packages.

.2 Workstation central equipment.

.3 Specification data sheets of each hardware component or software module.
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.4 Schematic diagrams showing system configuration and interconnection of 
workstations and all field panels in accordance with the specified level 1 and 
level 2 networks.

.5 Schematic diagrams for all building systems showing control devices, 
instrumentation, product interconnection, panel wiring, interlocking and 
component tag identification as well as written sequence of operation. Show 
panel spare capacity.

.6 Descriptive data of all operating, user and application software including 
complete operator's manuals, programmer's manuals, and alphanumeric 
mnemonic point name convention sheet.

.7 Other drawings as appropriate. General advertising type literature is only 
acceptable as additional support information.

.4 Submit final as-built documentation including the above items and complete with 
troubleshooting procedures in electronic PDF format.

.5 Provide final documentation to serve the diverse needs of personnel concerned with 
instruction, operation, procurement, installation, and maintenance.

.6 Shop drawings and final documentation will be reviewed to ensure that such 
documents are in keeping with the intent of this specification and fully meet the 
requirements in terms of content and format. Make all required changes to this 
documentation at no additional cost.

.7 Delivery of the final approved documentation is required before the Certificate of 
Substantial Completion will be issued.

.8 Maintain a complete and current copy of all reviewed Shop Drawings at the job site.

1.6. REFERENCE STANDARDS

.1 Meet Division 26 Electrical requirements.

.2 Provide electrical material and installation in accordance with the appropriate 
requirements, and in accordance with applicable sections of the current edition of the 
applicable local codes for electrical work and signalling systems. Install wiring in 
conduit or approved totally enclosed raceways.  Do not use cable raceways or 
troughs. Approved ceiling plenum cable is acceptable where permitted by the local 
Authorities.

.3 Provide electrical and electronic equipment which is CSA and ULC or UL approved.

.4 Provide (ASCII) American Standard for Communication and Information Interchange 
coded input/output devices with standard (EIA) Electronic Industry Association 
interface.

.5 Provide an ECMS system which will support the ANSI/ASHRAE BACnet Standard 
135-1995 including amendments.
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.6 Provide field processing units having the capability for accommodating inputs and 
outputs meeting ISA Instrument Society of American standards.

.7 All equipment and systems installed under this Contract shall meet all required 
performance specifications when subjected to VHF, UHF, FM, AM, or background 
RFI as generated by commercial or private, portable, or fixed transmitters that meet 
regulatory codes.

.8 Meet FCC Rules and Regulations, Part 15, Subpart J for Class A computing devices.

.9 Components installed within motor control devices shall be designed to operate 
within transient electrical fields within these devices.

.10 Provide equipment which functions and meets all detailed performance criteria when 
operating in the following minimum ambient condition ranges:

.1 Temperature - {0 to 32.2C}[32 to 90F]

.2 Relative Humidity 10% to 90% non –condensing

.3 Electrical power service of single phase, 125V AC +/- 10%, 60 Hz nominal

.4 The limits above are minimums and shall not take precedence over ranges 
detailed in this or the manufacturer’s specification.

PART 2 - PRODUCTS

2.1. GENERAL

.1 The Building Automation System (BAS) shall be supplied, installed, and 
commissioned by a DSBN pre-qualified vendor as follows:

.1 Johnson Controls Mr. Iain Hill

Email: Iain.D.Hill@jci.com

Work:  (905) 335-3325 xt 228

Mobile: (647) 688-0702

.2 Siemens Building Technologies Mr. Jake Rendulic

Email: Jake.Rendulic@siemens.com

Work: (905) 465-1813

Mobile: (905) 541-7433

2.2. OPERATING SYSTEM

.1 Provide an operator interface operating system based on the latest edition of 
Microsoft Windows with multi-tasking, multi-user capability, and full compatibility with 
all other software, generally comprised of:
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.1 Remote communications software

.2 Graphical and other operator interface software

.3 Commercial software packages as specified below

.4 Plant specific software

.2 A proprietary operating system will not be acceptable.

.3 All third-party software, such as operating systems, and commercial packages, shall 
be supplied together with its original documentation and original diskettes or CD 
ROM.

.4 All Workstations shall be connected to the Level 1 high speed communication LAN 
and at minimum, meet the requirements for Conformance Class 3 of the BACnet 
standard. They shall communicate with each other using the Ethernet topology as 
previously specified.

.5 Future independent digital control systems will be connected to the Level 1 LAN 
directly or using routers or gateways as appropriate. The operating system must 
have the capability to accept future software to communicate with these systems on 
a BACnet complaint basis.

.6 It shall be possible to run commercially available software such as Microsoft Word or 
Microsoft Excel concurrent with the ECMS application program without affecting its 
ability to monitor the system and advise that an alarm has occurred.

2.3. WORKSTATIONS

.1 Provide workstations, as desktop units to the following specification. 

.2 Provide one (1) workstation as a laptop unit to the following specifications. Locate the 
workstation in the Caretaker’s Office (111) or as directed by the Client.

.1 Intel Core I7, 4.7 Ghz minimum speed processor

.2 16.0 GB DDR4 minimum

.3 512 Gb minimum SSD capacity

.4 2 Serial (USB), minimum

.5 Enhanced Windows keyboard

.6 Microsoft serial mouse

.7 17 inch (432 mm) WQXCGA IPS display

.8 Ethernet IEEE 802.3 or Wireless Ethernet 802.11 b/g/n

.9 Removable hard disk drive for system backup storage
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.3 In addition to the ECMS operator interface software, provide the following software 
for each computer:

.1 Operating system

.2 Microsoft Office Suite, latest release 

.3 Remote communication software package (desktop units only)

.4 The ECMS software shall be capable of communication to all Workstations and all 
controllers, featuring high-resolution colour graphics, alarming, reporting, and be user 
configurable for all data collection and data presentation functions. On the Level 1 
network, all Workstations shall be equal and there shall be no need for any dedicated 
server.

.5 Desktop workstations shall be connected directly to the high-speed Level 1 LAN and 
have communication access to all levels of the ECMS.

.6 Portable workstations shall be capable of connecting to individual Network Control 
Units or Local Control Units and communicating with all levels of the ECMS in similar 
fashion to the desktop workstations.

.7 All Network Control Units and Local Control Units are to be equipped to enable 
transmission of all input and output information to any workstation.

.8 Include all additional hardware and software necessary to fully integrate required 
workstations into the ECMS. Fully install and commission the workstations in 
accordance with this specification.

.9 All workstations shall be capable of running the ECMS operator interface software as 
specified in the next article as well as the commercial software packages, all in a 
multi-tasking environment.

2.4. WORKSTATION ECMS SOFTWARE 

.1 Software shall allow ECMS to incorporate the specified points and sequences 
including spare capacity, without degradation the ECMS performance described.

.2 ECMS software shall be modular, object oriented. Software maintenance and 
updating of any one such module shall be possible without affecting other modules. 
Those basic functions required to accomplish a properly functioning plant shall form 
a basic software module. It shall be possible to add modules at any time. 

.3 All ECMS software shall allow the operator to interface via the mouse. 

.1 Acknowledgement of alarms

.2 Menu selection

.3 Start and stop of connected equipment

.4 Altering setpoints in the colour graphics displays
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.5 Override digital and analogue outputs

.6 Design of dynamic colour graphics

.4 Basic Software Module - The Basic Software Module shall consist of the following:

.1 System access control

.2 Man, Machine Interface

.3 Help functions

.4 Dynamic Colour Graphics

.5 Alarm Handling

.6 Time control

.7 Safety backup

.8 Reports

.1 All points listing with descriptions split into functional sections.

.2 Alarm history - total and by functional section.

.3 Operator activity by functional section.

.4 Controller current alarms and alarm history.

.5 System Access Control - Before accessing the system, each Operator shall 
successfully specify both their name and personal password. Every entered 
character in the password shall be echoed by a *-sign on the screen. The password 
shall be stored in encrypted form. 

.1 Log-on and log-off: A record of the time, date, and Operator’s identification of 
each log-on and log-off by Operators shall be recorded on the printer.

.2 Every individual password shall be matched with user profiles unique for 
each Operator and those profiles will determine the extent of system access. 
System access control shall be defined in three dimensions:

.1 Category - determines which sections of the entire system to which 
that Operator will have access. The ECMS will be categorized into 
functional sections; Hotel Mechanical Systems; Office Building 
Mechanical Systems; Podium Area Mechanical Systems; Central 
Plant Mechanical Systems; and other systems using the Level 1 LAN.

.2 Authority - determines which points that Operator will have access to 
view and command.

.3 Control - determines which functions, or choices the operator will 
have access to enter.
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.3 Colour Graphics and Menu selections shall be limited to only those items 
defined by the access level of the password used to log-on. If a Colour 
Graphic has points or objects from higher access levels, only those points or 
objects matching the Operators access shall be displayed. Operators shall be 
able to perform only those commands available for their respective 
passwords.

.4 Minimum requirements are as follows:

.1 Number of Operators: No limitation by the system

.2 Operators Name: 4 to 30 alphanumeric characters in any mix

.3 Operators Password: 4 to 30 alphanumeric characters in any mix

.4 Operator Categories: 30 levels

.5 Operators Authority: 99 levels

.6 Operators Control: 3 levels

.6 Should the Workstation be left unattended it shall be automatically logged-off within a 
pre-set user-defined time period. The System Manager shall be able to log-off an 
Operator from another Workstation. Stand-by mode shall also be an alternative to 
log-off. 

.7 Man, Machine Interface - The system shall provide the ability to simultaneously view 
different types of system displays in overlapping or tiled windows to speed up and 
enhance ECMS analysis.

.8 Help functions - The system shall include an on-line Help function to look up 
information. Help information shall be available for the Operator even before he has 
logged on.

.1 Depending on the Operators need, Help information shall be available on 
different levels:

.1 Single line help, for all menus, buttons, and dialogue boxes or 

.2 Context sensitive help in separate help windows, for all menus, 
buttons, and dialog boxes in the system. 

.2 The Help function shall include a glossary and a search function. 

.9 Point Designation - Each field point, shall have the possibility of free format text 
designation.

.1 Up to 80 alphanumeric characters shall be provided to allow direct access to 
the field point concerned.

.10 Dynamic Colour Graphics - Colour graphic display shall be provided with minimum 
48 basic background/foreground colours. Include both static and dynamic 
information. 
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.1 It shall be possible to define all elements of a picture as dynamic. Present all 
field points in the system dynamically and by shape and colour changes. 
Symbols for fans, pumps, etc. shall change colour depending on status of a 
point value.

.2 The colour graphics shall be operated by a mouse, e.g., presenting another 
colour graphic is done by pointing in the graphic display on a link area. 
Operators shall be able to alter setpoints and start/stop equipment in the 
graphic by using the mouse pointer. Setpoint values displayed on graphics, if 
varied at the NCU by a portable terminal, should be up line loaded such that 
the revised set point is then displayed. 

.3 It shall be possible to provide an indication on a graphic of any item manually 
set, e.g., valve position, damper position. Fans, pumps etc. shall show this as 
a change of colour.

.4 The total number of colour graphics shall be limited only by the size of the 
Workstations memory  

.5 Dynamic information shall be continuously updated with a minimum of 1 point 
per second.  

.11 Alarm Handling - Alarm prioritization is paramount. All alarms shall be grouped into 
priority levels.

.1 Alarms shall be generated on the following conditions:

.1 Defined alarm limits are exceeded

.2 Change of state

.3 Messages from the system

.4 Time intervals reached

.2 Provide the following features:

.1 Programming time delays (0 seconds to 99 minutes, in one second 
intervals) for every alarm.

.2 Disabling of any alarm to prevent nuisance alarms, Blocked alarms 
shall be displayed on command.

.3 Programming of time interval (1 minute to 99 minutes, in one minute 
intervals) for which repeated alarms from the same point are 
automatically blocked.

.3 Signal all alarms to the Central Control Room workstation

.4 For each alarm, a unique alarm message shall be printed, and 
simultaneously be presented in an alarm overview window. Alarms shall also 
result in the activation of a specific colour graphic or the printout of a 
customized report (called a chained graphic or report). Alarms shall be 
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transmitted to other connected units, such as paging devices, telefax 
machines, electronic mail, or other workstations.

.5 Limit monitoring alarms shall include the current limit value.

.6 In the event of communication problems on the lower level buses there shall 
be an alarm at the appropriate Workstation that includes identification of the 
affected units.

.7 Each alarm shall have time and date of occurrence, its own descriptor of up 
to 80 characters and a chain graphic or report. For selected high priority 
alarms, the screen shall display a customized colour graphic showing e.g., 
where in the building(s) the alarm originates from. Multiple alarms may be 
blocked.

.8 The alarm overview screen shall use different user selectable foreground and 
background colours for the following:

.1 tripped and unacknowledged alarms

.2 acknowledged but not reset alarms

.3 reset and unacknowledged alarms

.4 disabled alarms

.5 interlocked alarms

.12 Time control - Provide Time Scheduling function, for start and stop of equipment.

.1 The system shall have provisions for automatic scheduling of holidays. It 
shall be possible to define which days, day or part of a day is to be a holiday. 

.2 Provide schedule adjustment for leap year and daylight savings time.

.3 The system time shall be expressed as date, weekday, hour, minute, and 
second, 

.4 The system shall include an automatic synchronization with recognized 
standard time signal.

.13 Safety backup - Provide a backup system capable of hourly backup of all data. 
Backup shall be stored of CD for permanent storage.

.14 Trend Logging Module - The Trend logging module shall be for the collection and 
storage of data at defined intervals. 

.1 Both short (seconds and minute intervals) and long (day, week, and month 
intervals) processes can be measured. Logged points can be numerical 
variables or logical variables. Logged values shall be date and time stamped. 
It shall be possible to define the log interval It shall be possible to program for 
cyclical storage, 
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.2 Logging may take place after the definitions of which points to be logged, 
during what period and in which way. Start and stop of logging can be 
controlled by several different conditions.

.3 The storage format shall be such that at least 65,000 values can be stored 
within 1 MByte of disk space.

.4 It shall be possible to export logged data a spreadsheet program for display 
and manipulation. 

.15 Historical Logging Module - The Historical logging module shall collect and store 
information relating to events.

.1 The Historical Logging shall at least include the following functions:

.1 collection of data

.2 initiation of logging

.3 storing of logged data

.2 The Historical Logging can be started by a manual order, time control or 
event control. Information type to be collected shall be selectable. 

.16 Report Generator Module - Reports shall be used to put together and present 
information about the plant.

.1 Report printouts can be initiated either manually or automatically 

.2 The Report Editor shall be a flexible tool allowing the user to create his own 
reports.

.3 When transferring values from trend log, selection shall be made based on 
criteria to limit the information.

.4 The Report Editor shall include a number of templates for reports and 
overviews. 

.17 Colour Graphics Editor Module - Colour Graphics Editor module, shall allow creation 
and editing of dynamic colour graphics, and shall include all required drawing tools 
and editing capabilities.

.1 All tools for building, modifying, and adding colour graphics shall be provided. 
To simplify drawing of graphics, the same program and display shall be used 
for both static and dynamic information.

.2 It shall be possible to import e.g., AutoCAD drawings (.DXF-files) and bit-
mapped photos and illustrations (.BMP-files) to serve as components of 
colour graphic displays.

.3 It shall be possible to copy or move picture elements between different colour 
graphics. It shall also be possible to magnify any part of a colour graphic. 
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.4 Provide a Symbol Library with at least 30 HVAC symbols, designed in 
accordance with the ASHRAE standards. Provide a Symbol Editor to create 
new symbols or modify existing symbols. 

.18 Program Editor Module - Provide a module for the creation and editing of application 
programs for control units, 

.1 The Programming Editor shall include the following functions:

.1 Program editing of text files

.2 Conversion of text file into executable program code

.3 Program down-loading

.2 The Programming Editor can be used after selection of software file. The 
conversion shall include debugging with on-screen reporting. 

.3 The programming tools shall be available at the Operators Workstation. 
Programming shall be in one format on-line via the Workstation.

.4 It shall be possible to download programs to the control units from the 
Workstations data base or up- load from the control units to the Workstation. 

.5 The systems alarm function shall not be affected when the Programming 
Editor is being used.

.6 Application program modifications may be carried out without having the 
Workstation physically connected to the plant.

.19 Data Base Generator Module - The Data Base module shall be used for 
programming entire systems, with the capability of reusing existing plant data from 
other systems. 

.1 It shall be possible to copy parts of a plants data in such a way that all links 
and references are retained. Parameters from one control unit can be copied 
and reused in another control unit. All data or parts thereof from the plants 
data base may be converted into a text file.

.2 The Data Base Generator shall at least include the following functions:

.1 data import from a text file to the data base

.2 data export from the data base to a text file

.3 upload parameters from a control unit to the data base

.4 download parameters and program from the data base to a control 
unit.

.3 After alterations, the content of the file shall be checked, with on-screen 
reporting including error messages. During data import to the data base, 
syntax control shall take place automatically.
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.4 Context sensitive help information shall be available in the Data Base Editor.

.20 Maintenance Manager

.1 Provide as an integral part of the ECMS a software driven maintenance 
management system. The system shall provide for the scheduling of 
Preventive Maintenance and generation of work orders, for defined 
mechanical and or electrical apparatus and subsystems that make up the 
physical plant of the building. Maintenance management systems that 
operate as standalone systems in their own separate PC environment will not 
be accepted.

.2 Work orders shall be automatically generated from an alarm condition within 
the ECMS. Each work order shall list the parts, tools, craftspeople, and 
define the task to be performed. The work order generated shall be used to 
schedule a repair or preventive maintenance routine. The work order shall be 
used to track the completion of the work, the parts used and the total cost of 
the repair.

.3 The maintenance manager data base shall include an inventory tracking 
system. Work orders generated shall automatically update the inventory data 
base to show the quantity of tools, repair parts and expendables used for a 
work order or PM routine.

.4 All work orders and preventive maintenance schedules shall be printed on 
the workstation printer.

.21 Plant Specific Software - The plant specific software shall be modular and written in a 
user friendly, high level language.

.1 The same types of interlocking, control functions, etc. shall consistently be 
solved in similar ways throughout this project.

.2 Documentation:  A document for every control unit must be able to be printed 
comprising pre-set values and parameters, alarm texts and application 
programs. It shall also be possible to print out complete and up to date 
documentation of the application software on site at any time by a simple 
command or a menu selection. The documentation shall comprise the 
following as a minimum:

.1 All parameters printed out in plain language such as:

.1 Set values

.2 Alarm levels]

.3 Alarm delays

.4 PID parameters

.2 All code for logic sequencing etc., with explanatory text in plain 
language.
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.22 Power Failure - The ECMS shall automatically shut itself down in an orderly and 
predefined manner. On stable power restoration, the ECMS shall automatically 
resume normal operation in an orderly and predefined manner without operator 
intervention. Start-up times for all HVAC equipment shall be programmable with 
variable intervals. The times of system start-up shall be logged on the workstation 
printer.

2.5. NETWORKS

.1 Provide a high speed first tier (Level 1) network using Ethernet ISO8802-3/IEEE 
802.3 or Arcnet ATA/ANSI 878.1 topology which will conform to BACnet standard 
ANSI/ASHRAE 135-1995. At minimum, this LAN will connect all fixed operator 
workstations and provide capability for future connection of BACnet compliant digital 
controllers.

.2 Provide network interface modules as required for all connections to the Level 1 
LAN.

.3 Provide lower level networks for connection of Network Control Units and Local 
Control Units. Provide full and complete communication capability between the Level 
1 LAN and all lower level networks such that all ECMS specified downloading, 
uploading, data transmission, control commanding, alarm handling, programming, 
etc. is achieved smoothly and transparently.

2.6. NETWORK CONTROL UNITS (NCU)

.1 Provide an ECMS with tiered networks as specified above. For the network level 
below Level 1, provide network Control Units, microprocessor based digital 
controllers with power supplies, battery backup and cabinets.

.2 Provide the number of NCUs required to support the ECMS system to ensure any, 
and all input and output field points connected to individual Local Control Units 
(LCUs) are able to be networked and may be monitored, changed, or commanded 
anywhere throughout the ECMS. The number of field points supported by an NCU 
controller shall not exceed the recommended maximum stated in the manufacturer’s 
literature. This limit is imposed to maximize system distribution and speed and to 
minimize data loss if any network control unit communication fails.

.3 Provide Network Control Units (NCU) which are 16 bit multi-processor based, 
allowing a multi-tasking, multi-user operating system.  The NCU controllers shall 
permit the simultaneous operation of all control, communication, facilities 
management, and operator interface software, as programmed by the Contractor or 
User. Modification of the onboard NCU controller database shall be performed 
online.

.4 All programming defining the functions to be performed by the NCU, including but not 
limited to application programs and point database within each NCU, shall be 
protected from loss due to power failure for a minimum of 500 hours.  Systems 
providing non-volatile memory for these functions are preferred. Systems not 
providing non-volatile memory shall provide a rechargeable battery backup system 
sufficient to provide protection for the specified 500 hour period.  Systems not in 
compliance shall provide for uninterrupted power to each NCU.
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.5 Equip NCU controllers with a minimum of one service port. The service port shall be 
either a built-in RS-232 t or an RJ-11 type jack which connects to the laptop 
computer. Connection of a service device, to a service port, shall not cause the NCU 
controller to lose communications with its peers or other networked device 
controllers. The service port shall allow utilization of the same laptop computer from 
any location.

.6 Provide modular designed NCUs with UL listing and software facilities to:

.1 receive signals from system sensors, meters, transmitters, and other 
pertinent equipment where required without the use of LCUs

.2 use peer-to-peer communication to transmit to, receive from and check the 
integrity of data and other information received from other system NCUs

.3 provide power fail safe, automatic restart facilities.

.7 Provide sufficient NCUs in approved locations to:

.1 equalize total system processing load, provide the specified spare capacity 
and to limit the field points supported by each as previously specified

.2 minimize installation of long signal wire and cables

.3 enhance system modularity, sectionalized reliability, availability, and 
maintainability.

.8 Provide sufficient NCUs and LCUs to meet the specified functionality and point count 
as determined from the control diagrams and requirements shown on the drawings. 
Locate these to permit convenient access for operator interfacing in all mechanical 
equipment rooms. Provide all NCUs with operator interfacing capabilities to permit 
status interrogation, set point and schedule adjustments. Obtain approval for location 
of all NCU panels.

.9 The NCU shall be capable of having data loaded from a desktop Workstation or a 
portable terminal workstation. It shall perform all specified control functions without 
interaction to other field panels or to a Workstation. Systems that rely only upon 
processing control functions in a Workstation will not be acceptable.

.10 The NCU shall have the capability to communicate with a remote Workstation and 
allow monitoring of every supported sensing point and controlled point data indicated 
on the drawings and/or input/output schedules.

.11 Failure of an NCU or NCUs shall not prevent other NCUs on the same network from 
communicating with each other.

.12 Printed circuit boards shall be removable without having to disconnect any field 
wiring.

.13 To facilitate fault finding, provide the following:

.1 Comprehensive diagnostics programs. These routines shall continuously 
monitor the operation of the NCU and report faults to a Workstation.
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.2 Indication that the NCU processor is functioning via LED or similar.

.3 Indicator on the communication section of the NCU to show that 
communication with the network is active.

.14 Each NCU must contain a real time clock providing time in the form of date (day, 
month, year), day of the week (e.g., Monday), hour, minute and second. Accuracy 
should be a minimum of + or   5 minutes per year. Leap years are to be automatically 
catered for over a minimum of the next 25 years. Clocks which utilize the mains 
power supply as their reference are not acceptable.

.15 Battery backup of the clock during continuous mains failure should not be less than 
500 hours.

.16 Each NCU shall provide an alarm at the Workstation should the battery maintaining 
the clock and RAM be considered close to the end of its charge. The method of 
determining this can be based on either low battery voltage or time usage.

.17 For each NCU it shall be possible to declare alarms on every supported input, digital 
as well as analogue. Alarming of points shall be operator definable on a per point 
basis and shall comprise of at minimum:

.1 high/low limits

.2 high/low differential from set point limits

.3 eng. units and timed dead bands

.4 special and interlocked alarms

.18 NCUs must be capable of handling the following energy management functions:

.1 Programmed Start/Stop - This program shall enable the start/stop of 
equipment on a scheduled basis using time schedules including special 
provision for holidays. Changes to start/stop times shall be achievable from a 
workstation or a portable terminal by personnel with password authority. 
Provide for automatic override of the programmed start/stop based on 
outside temperature. This facility shall be operator initiated for each system 
individually to the automatic override mode and shall be based on the outside 
temperature reaching or exceeding an adjustable value, unique for each 
system.

.2 Optimal Start/Stop Program - Provide temperature compensated start/stop 
time program to automatically add, delete, shorten, or extend a start/stop 
time program(s) based on outdoor and indoor temperatures. During the 
warmup or cooldown cycle, the fan system shall operate with the outside 
dampers fully closed. The outside dampers shall open to their minimum 
position within an operator adjustable time period prior to occupancy. Both 
warmup and cooldown calculations shall use an adaptive modelling or self-
learning algorithm such that it automatically adjusts the start/stop time. The 
adjustments shall be made based on the monitored rate-of-change of 
building temperature for various inside and outside temperature conditions.



HVAC Retrofit Upgrades Section 25 90 00
E. L. Crossley High School Electronic Controls and Monitoring
350 Highway 20 West, Fonthill, ON

.3 Temperature Based Load Control -Provide temperature setback or setup 
according to programmed occupancy schedules. Provide the capability to 
assign separate schedules to each control zone. Provide for control of 
setback or setup through setpoint adjustment, cycling of systems or chilled 
water system temperature adjustment.

.4 Enthalpy Economizer - Provide a program which will control outside, and 
relief air dampers during the cooling season based on inside and outside 
enthalpy comparisons. Based on these inputs, the outside/return air dampers 
shall be controlled as follows:

.1 If outside temperature is less than the supply air temperature set 
point the dampers shall be modulated to mix outside and return air for 
free cooling.

.2 Whenever outside temperature is above the supply set point, 
compare the outside enthalpy and return enthalpy and use either 
outdoor or return air to effect the smallest enthalpy change across the 
cooling coil.

.5 Runtime Totalization - Provision shall be made to monitor and totalize the 
runtimes for digital status inputs and outputs of equipment such as motors, 
fans, and pumps. Where an input variable, such as flow rate, is monitored by 
the ECMS as the positive indication of operation then this input shall be used 
as the basis for the runtime hours to be totalized. The facility shall exist for 
providing two high runtime alarm limits for each point on runtime totalization, 
the attainment of which shall generate suitable hard copy report message.

.6 Duty Cycling - Provide a software package that cycles parallel equipment 
on/off in order to equalize or minimize equipment runtime. Provision shall 
exist to enable the online definition of the minimum time between the 
switching of a cycled equipment set. The minimum switching period shall be 
individually assignable for each included equipment set.

.7 Supply Air Temperature Reset - This program shall establish the supply air 
temperature set point for air handling systems. This program shall determine 
the individual optimum supply air temperature setpoints which will minimize 
the need for reheat in terminal reheat and cooling in all HVAC systems. 
Provide a program which automatically adjusts fan discharge set point 
temperature as high as possible (cooling discharge) or as low as possible 
(heating discharge) to just satisfy the building zones requiring the greatest 
heating or cooling. Zone heating/cooling requirements shall be determined by 
monitoring space temperature. An operator adjustable comfort range shall be 
assigned to each measured input. Discharge temperatures shall be adjusted 
up or down (as appropriate) until at least one of the measured inputs is at its 
comfort limit, indicating additional reset would cause zone discomfort. Return 
air humidity shall be used to override cooling discharge reset. Cooling coil 
discharge shall be increased as described above unless the return humidity 
exceeds an operator adjustable limit, indicating insufficient dehumidification 
is being provided. Cooling discharge temperature shall then be adjusted 
downward until return air humidity is again below the limit. The supply air 
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temperature setpoint shall not exceed the high and low limits established 
online by the Operator.

.8 Maintenance Scheduling - The maintenance management program shall be 
capable of planning preventive maintenance type tasks. The following 3 
methods for scheduling preventive maintenance shall be provided:

.1 Preventive maintenance tasks shall be scheduled on a daily, weekly, 
monthly, bi-yearly, or some other period based on calendar date.

.2 Preventive maintenance tasks shall be scheduled whenever the 
equipment runtime limit of any specified binary point exceeds an 
operator entered limit.

.3 Preventive maintenance tasks shall be scheduled whenever a point 
changes state to an alarm or off normal condition such as when a 
space temperature exceeds the operator entered limit or when a filter 
status switch indicates a dirty filter condition.

.9 Command Alarm Function - The ECMS shall have a commanded alarm 
function program to test the response of a simulated alarm.  The commanded 
alarm function shall trigger the interlock sequence in the DDC system 
controller specified under the HVAC system control strategies.

.19 To ensure standalone functionality, each NCU shall store 32 independent time 
schedules, comprising normal weekly timetables and prioritized alternative (incl. 
holiday) timetables. Alternative timetables shall be able to be programmed for 
scheduling times different to the normal schedules. It shall be possible to utilize so 
called wild cards for repeated timetables e.g., every year or monthly. Alternative 
timetables schedules shall override the normal time schedules. Each timetable shall 
define one set of start and stop times (accuracy 1 minute) and for which days they 
are valid. Furthermore, each NCU shall store 16 independent logical time variables.  
Every time variable shall be controlled from one or several timetables. The 16 
independent variables may be assigned to any of the following:

.1 Command digital outputs to a specific state

.2 Command analogue outputs to a specific value

.3 In addition to the above, outputs must be capable of being commanded due 
to the occurrence of single or multiple events.

.20 There shall be facility to create programs for the NCU to control logic which is not 
covered by standard functions. Such programs shall be of high level type, and it shall 
be possible to make alterations without involvement from the Tenderer. In the 
program’s comments may be written in text free of format. Programs shall include, 
but not be limited to:

.1 ratio control

.2 output, input and set point bias control

.3 cascade control
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.4 setpoint and output ramping

.5 setpoint scheduling by time of day

.6 interlocking event and input limits/alarms

.7 time of day scheduling

.8 lead/lag compensated run time scheduling

.9 calculated values

.10 other conditions as applicable

2.7. LOCAL CONTROL UNITS (LCU)

.1 Each AHU, packaged cooling unit, VAV box, fan powered VAV box, fan coil unit or 
other similar device shall have a unique DDC controller as a Local Control Unit.

.2 Each LCU shall be compliant with either the BACnet standard or shall be Echelon 
LonMark compliant and be so designated.

.3 Provide modular designed LCUs with UL listing and software facilities to:

.1 Receive signals from system sensors, meters, transmitters, and other 
pertinent equipment.

.2 Accept, process, and execute commands from other input devices.

.3 Transmit output signals to control system end devices or other pertinent 
equipment.

.4 Use peer-to-peer communication to transmit to, receive from and check the 
integrity of data and other information received from other system NCUs and 
LCUs.

.5 Record evaluate and report changes of state and/or values.

.6 Provide power fail safe, automatic restart facilities.

.4 The LCU shall be capable of performing its assigned local loop control and other 
functions as a standalone unit. The LCU shall be capable of having data loaded from 
a desktop workstation or a portable terminal workstation. It shall perform all specified 
control functions without interaction to other field panels or to a workstation. Systems 
that rely only upon processing control functions in a workstation will not be 
acceptable.

.5 The LCU shall have the capability to communicate with a remote workstation and 
allow monitoring of every sensing point and controlled point data indicated on the 
drawings and/or input/output schedules.

.6 The LCU software and microprocessor operating system shall reside in non-volatile 
memory. 
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.7 Failure of an LCU shall not prevent other LCUs on the same network from 
communicating with each other.

.8 Each LCU shall consist of a microcomputer-based controller, input/output modules, 
and termination modules.

.9 Provide LCUs as specified above. Provide additional LCUs if required to support the 
control loops specified, the sequence of operations, number of monitoring points or 
other criteria to permit the field panel capacity to meet the specified functional 
requirements of the project.

.10 Each LCU shall be capable of operation as a completely independent unit and as a 
part of a facility wide control system. All LCUs are to be equipped to enable 
transmission of all input and output information to a workstation

.11 Each LCU shall be capable of receiving signals from industrial grade and industry 
standard sensors and transducers. Each LCU shall have the capability to monitor the 
types of inputs and outputs as below:

.1 Analog Inputs - 0 to 20 mA or 4 to 20 mA, 0 to 10 volts DC and resistance 
(PT-1000, N1-1000, NTC thermistor and potentiometer). It shall be possible 
to carry out signal type declarations from the workstation, or locally via a 
portable terminal.  Normalization and linearization routines shall exist for all 
supported inputs.

.2 Binary Inputs - from volt free contacts normally open or normally closed, 
including pulsed contacts at a rate of 20 pulses per second minimum.

.3 Analog Outputs - true analogue i.e., 0 to 10 volts DC or 2 to 10 volts DC.  
Pulse width modulation is acceptable only for VAV box LCUs.

.4 Binary Outputs - momentary or maintained direct form the LCU using triac 
outputs or volt free contacts.

.12 Each control loop is to be of the PID type, although initially most loops will be of the 
PI type. Adding the derivative function or modifying loop parameters should not 
require further programming of algorithms, but only entering the desired changes via 
the workstation or portable terminal.

.13 Printed circuit boards shall be able to be removed without having to disconnect any 
field wiring.

.14 Any analogue input becoming short circuited shall not prevent any other analogue 
inputs from working.

.15 Digital outputs shall be galvanically isolated from each other as well as from the 
internal electronics of the LCU.

.16 To prevent serious damage to the LCU from surges, RFI, electrically induced spikes, 
etc., protection in the following form shall be provided, as a minimum:

.1 Digital outputs singularly or collectively shall be galvanically isolated from the 
main LCU processor.
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.2 Analog outputs shall have noise and surge suppressers fitted to prevent 
damage or malfunction due to induced voltages in series or common mode.

.3 Digital and analogue inputs shall have noise and surge suppressers fitted to 
prevent damage or malfunction due to induced voltages in series or common 
mode.

.17 LCU application programs are usually to be entered by downline loading from a 
workstation. Limited program changes e.g., control parameters, setpoints, time 
delays, etc. may be carried out via a portable terminal plugged into the LCU.

.18 For each LCU it shall be possible to declare alarms on every input, digital as well as 
analogue. Alarming of points shall be operator definable on a per point basis and 
shall comprise of at minimum:

.1 High/low limits

.2 High/low differential from setpoint limits

.3 Eng. units and timed dead bands

.4 Special and interlocked alarms

.19 After a power failure, the LCU is to refer to its various time programs and provide 
start signals in an orderly and predefined manner.

.20 For each fan coil unit, the controller shall include for the sequence of operation as 
shown in the control diagrams on the drawing.

.21 Zone Temperature Sensors - The sensing element shall be influenced both by the 
surrounding air temperature and by the radiant heat in the zone. Each zone 
temperature sensor shall have a modular jack for connection of a portable terminal 
(PT). The PT via the jack shall be able to communicate to the controller which the 
sensor is connected to or any other controller or LCU within the system.

PART 3 - EXECUTION

3.1. INSTALLATION

.1 Install all equipment, accessories, conduit, and interconnecting wiring in a neat and 
protected manner by skilled and qualified work persons using the latest standard 
practices of the industry.

.2 Unless otherwise specified, meet manufacturers latest printed instructions for 
materials, planned maintenance and installation methods.

.3 Notify Owner in writing of any conflict between these Specifications and 
manufacturer’s instructions. Within 2 weeks of submission of Tender, contract award 
may be determined by these deviations. No deviations will be considered after this 
time period.
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.4 Coordinate with other Division 15 work and provide the necessary relays, auxiliary 
contacts and transformers required to interconnect equipment. Retain original 
equipment suppliers to provide contacts as required.

.5 All equipment installed shall be mechanically stable and fixed to wall or floor.

.6 Install equipment so as to allow for easy maintenance access and such that it does 
not interfere in any way with access to adjacent equipment and personnel traffic in 
the surrounding space.

.7 Install equipment in locations providing acceptable ambient conditions for its 
specified functioning, allowing for adequate ventilation and with no condensation 
traps.

.8 Meet Division 16 installation and materials requirements.

.9 Shield and ground communication trunk wiring at a single end.

.10 Do not splice trunk cables.

.11 Provide complete installation, testing, debugging, and interfacing of specified 
software.

3.2. SOFTWARE IMPLEMENTATION

.1 The work of this section shall include the full implementation of all software described 
in these specifications, such that all packages are fully operational systems. Where 
information is required from the Owner in order to complete any item, the Contractor 
shall request this information in writing at least 10 weeks prior to the date at which 
this information is required.

3.3. IDENTIFICATION

.1 Provide all pieces of supplied equipment with a minimum 25 mm x 75 mm [1 in x 3 in] 
black and white lamacoid nameplate with, at minimum, 6 mm high bold lettering and 
affix to control device or on panel front. Identify in accordance with the shop drawing 
descriptions. Except where specifically noted otherwise, permanently attach using 
self-tapping screws or bead chain.

.2 Within each field panel provide a complete listing of points connected, system 
schematic diagrams, calculated point codes and other information useful to assist an 
operator using a PT for diagnostic purposes. Fasten information to inside of front 
door using adhesive backed paper, or mount information in sealed plastic covers and 
secure to field cabinet.

.3 Identify all field wiring terminations with labels corresponding to Shop Drawing 
identifications.

3.4. POWER

.1 Provide single phase, dedicated ground, nominal 125V AC, 60 Hz power to the field 
panels from emergency panels in locations identified to Division. Provide suitably 
sized breaker compatible with existing power panels
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.2 Provide class II 24VAC transformers where required.

.3 Under normal conditions, no single power supply shall be operated at more than 75% 
of its rated maximum continuous load.

3.5. WIRING

.1 Provide all wiring required for Instrumentation. Install in EMT conduit or use fire rated 
cable, and otherwise comply with Division 16 requirements. FT-6 rated cable may be 
used where approved by authority.

.2 Provide power wiring from nearest 125 volt emergency powered panel to each field 
device as required. .  Provide wiring from breaker to all equipment unless specifically 
indicated otherwise. Power wiring from emergency source to a control device or 
panel serving any life safety functions shall be fire rated (2 hour minimum).

.3 Provide necessary relays required to interconnect equipment.

.4 Install wiring parallel and perpendicular to building planes.

3.6. TRAINING

.1 Provide practical training for the owners designated representatives. Direct training 
towards the requirements of the following user groups:

.1 Supervisors: Control, Monitoring including Offsite Monitoring, Report 
Generation, Data Base Management

.2 Operators: Control, Monitoring including Offsite Monitoring and 
Maintenance

.2 Provide training at the site at locations specified by the client. Allow for two separate  
training sessions which will be scheduled according to the project schedule and may 
be held weeks apart. Allow for 2, 4 training sessions to meet the owner’s schedule. 
Training sessions will be scheduled during normal working days and during normal 
working hours, excluding holidays.

.3 Training shall cover the complete operation of the ECMS. Supervision training shall 
include for the software procedures to allow for the appropriate operators or 
supervisors to add, or modify points, programs, reports, or graphics.

.4 Provide training specifically directed to controller programming with the Program 
Editor Module provided.

.5 Submit to the Construction Manager, check lists for each system or piece of 
equipment indicating that all components have been checked and are complete prior 
to instruction period.

.6 Provide all equipment and supplies, as required by the Contractor in order to execute 
the training program.

.7 Submit a complete record of instructions given to the owner’s user groups. For each 
instruction period, supply the following data:
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.1 Date

.2 Duration

.3 Agenda:  System or equipment involved

.4 Names of persons giving instructions

.5 Names of persons being instructed

.6 Other persons present

.8 Provide at least four complete sets of approved training manuals including final 
documentation of systems, instructions for hardware and all software, 
troubleshooting procedures, etc. Provide these manuals as a draft submission for 
review by the lead consultant before submission of the four final sets. Make changes 
or additions as directed based on the draft submission. Submit the final sets in time 
for the training sessions.

.9 Verification of completed training shall be submitted to the Construction Manager 
prior to final release of holdback.

.10 Selected client’s representatives shall be sufficiently trained so as to be qualified to 
perform emergency maintenance during the warranty period, without affecting, in any 
way, the warranty coverage provided. At the end of such training, provide 
qualification certificate.

3.7. WARRANTY AND WARRANTY SERVICE

.1 Warrant in writing, all provided equipment, accessories, installations, software, and 
firmware against defects in workmanship and materials for a period of one year 
commencing from the date of issue of the Certificate of Completion. Include 
emergency 24 hour service.

.2 In addition to the above, provide a supplier's on-site warranty for two years minimum 
to cover all parts, materials and labour for the desktop and portable workstation 
computers, including monitors.

.3 These warranties shall take precedence over any other warranties.

.4 Maintain the affected parts operational during repair of defective equipment covered 
by the warranty.

.5 All warranty repairs shall be carried out on site, or a replacement component shall be 
issued to the facility at no charge.

.6 During the warranty, all components described above shall be routinely inspected 
and serviced by trained ECMS technicians with written reports to the owner 
regarding condition, adjustments or changes made to any equipment following each 
inspection. Change consumable items such as printer ribbons as required at these 
inspections.
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.7 Provide all service at no additional cost during the warranty period, with the specified 
exception of the supply of consumable items as defined above.

.8 Perform a final inspection in conjunction with the client and Consultant, 60 days prior 
to the termination of the warranty period. Submit a full report, to the client at least 30 
days prior to the termination of the warranty period.

.9 During the warranty period, replace or repair all supplied equipment, documentation, 
and software, at no additional cost. All defective equipment and software shall be 
replaced or repaired as soon as is reasonably possible after it is considered to be 
defective.

.10 Maintain an inventory of sufficient normal replacement parts, components, materials, 
tools, equipment, and testing devices such that repair, or replacement can 
commence within 8 hours of notification of an inoperable condition.

.11 At the end of the warranty period, update software such that all software will be the 
most recent product.

END OF SECTION
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