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Tender Call Form 

 

Ontario Shores Centre for Mental Health Sciences 
New Powerhouse Project 

Closing Date and Time: July 18, 2019 at 12:00:00 Noon 

Bid submissions in response to this Tender Call must be complete, executed and received at the 
Procurement Office, Building 5 Level 1, Room 5-1078 of Ontario Shores (700 Gordon Street, 
Whitby Canada L1N 5S9) by the Closing Date and Time noted above. 
Late submissions will not be considered. Delays caused by any delivery service will not be 
grounds for an extension of the submission deadline. Bids will not be accepted by fax or email. 

Bids are requested for project NEW POWERHOUSE at 700 Gordon Street, Whitby, ON.  

The undersigned, the Bidder, agrees with Ontario Shores (the “Owner”), the party inviting the Bids 
referred to above, that: 

• the Bidder will furnish to the Owner, in conformance with the Tender documents, specifications, 
drawings and all other Contract Documents, the goods, materials, articles, equipment, work and 
services specified in this Tender Call, at the prices quoted herein, on receipt of an official 
Contract, and 

• the Bidder warrants that the goods, materials, articles and equipment, to be supplied pursuant to 
an official Contract based on this Tender Call, that are to be made or used for a particular 
purpose, will be fit and suitable for that purpose. 

Name of Bidder: Signature of Authorized Signing Officer: 

Address: Name: 

Title: 

Date: 

Phone: Corporate Seal: 

Email: 

Fax: 

Total Base Bid Price (HST included) 
Item (10) on Pricing Form 

$ 

Total Alternate Bid Price (HST included) 
Item (10A) on Pricing Form 

$ 

I/We acknowledge the receipt of Addenda ____ to ____, dated _____________ to _____________. 

Mandatory Tender Site Walk: Friday, June 28, 2019 at 11:00 AM, at 700 Gordon Street, Whitby ON. 
Meet at the Information Desk, Building 5 by the main entrance. Contact Debbie Taylor at 905-430-
4055 x 6908. 
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1.0 INVITATION 

1.1. Intent 

1. The intent of this Tender Call is to obtain offers (“Bids”) from interested parties (“Bidders”) to 
perform the Work required to complete project NEW POWERHOUSE at 700 Gordon 
Street in Whitby, Ontario for a Stipulated Price, in accordance with the Contract 
Documents. 

2. For the purposes of this Tender Call the Owner is Ontario Shores Centre for Mental Health 
Sciences (“Ontario Shores”), and its authorized agent is Morrison Hershfield Limited (MH). 

1.2. No Bid Form 

1. It is important to receive a reply from all registered Bidders. Should a Bidder be unwilling or 
unable to submit a Bid, the Bidder shall complete and return the No Bid Form included in 
this Document. 

1.3. Bidder Covenant 

1. By submitting a Bid in response to this Tender Call, the Bidder confirms it has read, 
understood, and agrees to comply with the Bid Documents. No allowance will be made on 
behalf of a Bidder for any error, omission or negligence on its part, unless Ontario Shores or 
MH, at their sole discretion, decide otherwise. 

2. Bidders agree to prepare and submit Bids at their own cost. 

3. Ontario Shores will provide the successful Bidder with two (2) copies of the Contract to be 
signed.  Within five (5) working days of the successful Bidder’s receipt of the Contract, the 
successful Bidder shall return the Contract to Ontario Shores fully signed, together with 
other documentation as required by the Contract Documents.   

4. Confidentiality 

1. Ontario Shores reserves all rights with regard to this Tender Call.  Bidders may not 
reproduce, modify, disclose, distribute or publish any portion of this Tender Call or 
any information about Ontario Shores or MH without the prior written approval of 
Ontario Shores or MH, save and except for the strict purpose of preparing a Bid, and 
provided always that any such reproduction, modification, disclosure, distribution or 
publication of this Tender Call shall only be made to or for the recipient’s employees 
or advisors on a strict need-to-know basis, each of whom the recipient agrees to bind 
to these same confidentiality obligations. 

2. Bidders may not use the name of Ontario Shores or MH (or their respective affiliates) 
or refer to this Tender Call in any advertisement or other promotional messages 
without the prior written consent of Ontario Shores or MH, as applicable. 

1.4. Tender Call 

1. Refer to the Tender Call Form. 

2. Bids submitted after the indicated bid closing time will not be considered and will be 
returned to the Bidder unopened if a return address has been provided on the envelope. 

3. Bids will not be opened in public; they will be opened after the indicated bid closing time. 
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4. Amendments to a submitted Bid will be permitted only if received on the Bidder’s letterhead 
prior to the indicated bid closing time and if signed by the same party or parties who signed 
and sealed the Bid.  A Bid amendment shall state the amount to be added to or deducted 
from the Total Bid Price. 

5. All erasures, revisions or corrections to the Bidder’s entries on the Pricing Form shall be 
initialled by the Bidder. 

6. Bids and amendments to submitted Bids submitted by telephone or electronic mail will not 
be considered.   

2.0 CONTRACT AND BID DOCUMENTS 

2.1. Definitions 

1. Contract Documents:  As defined in the Contract. 

2. Bid Documents:  Instructions to Bidders, Tender Call Form, Pricing Form, List of 
Subcontractors Form and any Supplements and other information issued for the benefit of 
Bidders to prepare and submit a Bid, and Contract Documents. 

3. Total Bid Price:  The monetary sum identified by the Bidder in the Pricing Form. 

4. All capitalized terms, unless otherwise defined, shall have the meanings assigned to them 
in the General Conditions included in the Contract Documents. 

2.2. Availability 

1. Bid Documents will be posted on the Biddingo portal. 

2. After downloading the Bid Documents, Bidders shall verify that the documents are 
complete.  Bidders shall immediately notify Ontario Shores if the Bid Documents are 
incomplete or upon finding discrepancies or omissions in the Bid Documents. 

2.3. Inquiries and Addenda 

1. All inquiries from Bidders regarding the Bid Documents must be in writing and submitted no 
later than the Deadline for Questions per item 4.2 Bid Schedule. 

Ontario Shores Centre for Mental Health Science  
Attention: Debbie Taylor, Purchasing Coordinator 
Email: taylorde@ontarioshores.ca 
Tel: 905-430-4055 x 6908 

2. Addenda may be issued by Ontario Shores during the bidding period.  All addenda become 
part of the Contract Documents.  Include costs of all addenda in Total Bid Price.  

3. Ontario Shores may, by addendum, modify, amend or revise any provision of this Tender, 
extend the Closing Time, Closing Date or any other scheduled dates relating to this Tender.  
Ontario Shores shall not be responsible for any costs related to any delays in the Tender. 

4. Verbal responses are only binding when confirmed by written addenda. 

5. Information obtained from any other source may be inaccurate and is not binding on Ontario 
Shores. Any attempt by a Bidder or any of its employees, agents, contractors or 
representatives to contact any person other than the Ontario Shores contact person named 
above with respect to this Tender will entitle Ontario Shores to disqualify their Bid. 

6. Discrepancies between addenda and the original Bid Documents will be resolved in favour 
of the last-submitted addendum. 
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2.4. Alternatives During Bidding 

1. Unsolicited 

1. Where the Bid Documents stipulate a particular Product, requests to use unsolicited 
alternatives made less than seven calendar days before the Bid Closing Date will not 
be considered. 

2. When a request to use an unsolicited alternative is made, Ontario Shores may, in its 
sole discretion, approve the unsolicited alternative and in such circumstances will 
issue an addendum to known Bidders. 

3. When requesting an alternative to specified Products, the Bidder shall include any 
changes required in the Work to accommodate such unsolicited alternative.  A later 
claim by the Bidder for an addition to the Contract Price resulting from changes in the 
Work necessitated by use of unsolicited alternative Products will not be considered. 

4. Unsolicited alternatives not approved in writing by Ontario Shores prior to the Bid 
Closing Date shall not be included in the Bid Price. 

5. Subject to Article 2.4.1.1 above, product or system alternatives proposed by Bidders 
at the time of bid closing may be considered by Ontario Shores if submitted as an 
attachment to the Pricing Form. 

6. Requests for unsolicited alternatives submitted with the Pricing Form will be 
evaluated by Ontario Shores and either included in, or excluded from, the Contract.  
Subject to Article 2.4.1.1 above, Ontario Shores will be the sole judge as to their 
acceptability. 

7. Bidders shall provide complete information on revisions to other Work which will be 
required to accommodate each unsolicited alternative, together with the related 
dollar amount of all additions to, or reductions from, the Bid Price. The cost of each 
unsolicited alternative shall be provided net of costs of any other related changes 
required, so as to incorporate this into the Work. 

2. Solicited 

1. Where alternatives are identified and described within the Contract Documents and 
Pricing Form, Ontario Shores reserves the right in its sole discretion whether to 
consider the alternatives and associated prices. Evaluation of the bids will be based 
on the compliant bid, with the lowest price combination of the base bid and those 
alternatives accepted by Ontario Shores. 

3.0 SITE ASSESSMENT 

3.1. Site Examination 

1. Bidders shall carefully examine the Place of the Work, and fully inform themselves of all 
existing conditions, limitations and difficulties that may arise during the execution of the 
Work including but not limited to any or all site specific health and safety, environmental and 
operational protocols. 

2. Refer to the Tender Call Form regarding the mandatory Tender Site walk. 

3. Failure of a Bidder to attend, properly register and remain present for the duration of the 
Tender Site Walk may result in their Bid being rejected. 

4. Claims for additional payments, for extra Work, costs, damages or difficulties encountered 
resulting from conditions which were either visible or could be reasonably inferred from an 
examination of the Place of the Work prior to the submission of Bids, will not be considered. 
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4.0 BID ENCLOSURES AND SCHEDULE REQUIREMENTS 

4.1. Taxes 

1. Unless specifically excluded by the Contract Documents, Bidders shall include all applicable 
government taxes in the Total Bid Price. 

4.2. Bid Schedule 

1. Mandatory Site Walkthrough: Friday, June 28, 2019, 11:00 am 

2. Notification of Bid/No Bid: Wednesday, July 3, 2019  

3. Deadline for Questions: Monday, July 8, 2019 

4. Addenda Deadline: Thursday, July 11, 2019 

5. Bid Closing: Thursday, July 18, 2019, 12:00:00 Noon.  

4.3. Schedule Completion  

1. Bidders shall state in the Pricing Form the time duration required to attain Substantial 
Performance of the Work and Total Performance of the Work.  

2. Substantial Performance of the Work is proposed to be the 31th day of May, 2020. 

3. Consideration will be given to the time durations indicated in Article 4.3.1 and 4.3.2 when 
reviewing submitted Bids. 

5.0 OFFER, ACCEPTANCE OR REJECTION 

5.1. Delivery of Bid 

1. Each Bid must be sealed in an envelope which clearly identifies the Bidder’s name, Project 
name, location, and Ontario Shores project number.  All Forms must be fully completed, 
signed under seal, dated and submitted in a clear and legible manner. Incorporated 
companies shall affix their corporate seal under the hand of their duly authorized officer(s). 
Signatures and all other entries shall be written in ink. Photocopied signatures and other 
entries are not acceptable.  All applicable blank spaces in the Bid Documents must be filled 
in. Bids for Work valued greater than $250,000 or as specified otherwise shall include: 

1. a bid bond from a duly licensed surety company or a bid deposit (e.g., bank draft, 
certified cheque or letter of credit) totalling 10% of the Bid value.  Such bid bond or 
bid deposit shall be in a commercially reasonable form and name Ontario Shores as 
beneficiary;  

2. an agreement from a duly licensed surety company to provide final security in the 
form (as prescribed in the Contract) of a performance bond and a labour and 
materials payment bond in respect of the Work; or, a written undertaking from the 
Bidder (e.g., a letter on Bidder’s letterhead) to timely provide as security in 
accordance with the Contract a letter of credit, certified cheque or bank draft totalling 
50% of the value of the Contract.   Such agreements or undertaking must be in a 
commercially reasonable form and name Ontario Shores as beneficiary; 

2. Bid bonds, bid deposits, agreements to provide a performance bond and a labour and 
materials payment bond, and written Bidder undertakings deemed commercially 
unreasonable, may render a Bid non-compliant. 
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3. Bids that are unsigned, improperly signed or sealed, conditional, illegible, obscure, contain 
arithmetical errors, erasures, alterations or irregularities of any kind may be declared non-
compliant. 

4. Bids with Bid Forms and Bid Form Supplements which are improperly prepared may be 
declared non-compliant. 

5. Bids based upon an unreasonable time duration for the completion of the Work may be 
declared non-compliant. 

6. All submitted Bids and supporting documentation become the property of Ontario Shores 
and will not be returned except for bid bonds and bid deposits at expiration of bid 
irrevocability period or upon award of the contract.  

5.2. Duration of Offer 

1. Bids shall be irrevocable and remain open to acceptance for a period of sixty (60) days 
from the Bid Closing Date. 

5.3. Acceptance of Offer 

1. The lowest or any Bid will not necessarily be accepted 

2. Notwithstanding anything else contained in the Bid Documents, Ontario Shores reserves 
the right to exercise complete discretion in all aspects of the conduct of the Bid process, the 
assessment and evaluation of Bids, including the determination of criteria, the ranking of 
Bidders and the selection of a successful Bidder without incurring any liability whatsoever to 
any Bidder, including any liability for costs, losses or damages, and without giving any 
reasons therefor. 

3. Bids received will be scored by Ontario Shores using the following criteria and weightings:  

1. Bid Price – 55% of total score 

2. Qualifications: - 35% of total score 

3. Schedule (listing and sequence of major tasks, dependencies, timeframes -  in Gannt 
chart format)  – 10% of total score   

4. Bidders shall outline their qualifications to undertake this project using CCDC 11 Form – 
Contractor’s Qualification Statement – submit form with Bid. The content of the qualification 
statement is briefly outlined below:  

1. Legal structure of Contractor’s company (corporation, joint venture, partnership etc.) 

2. Financial References (bank, bonding company), c/w contact information 

3. Annual value of construction work over the last five (5) years (Year – dollars) 

4. Key office personnel proposed for the project (Principal, Project Manager, Estimator) 
Include resume/qualifications 

5. Key site personnel proposed for the project (Project Manager, Superintendent, 
Foreman). Include resume and qualifications 

6. List of minimum three (3) principal projects completed in the past five (5) years). 

7. List of similar or related projects (i.e. with utility buildings, Diesel generators, medium 
voltage switchgear, and controls) completed.  

Note: For the projects listed in 6. And 7. above provide the following information:  

1. Project Title, Location and Value ($) 

2. Location and Date Completed 
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3. Project Description, with emphasis on similarities with this project 

4. Owner and Contact Person who can provide additional information/reference 

5. Consultant and Contact Person 

5. The Bidders shall submit similar Qualification Statements for their M&E subcontractors 
when such contractors are not selected from the current Ontario Shores Vendors ofd 
Record. For the names of the current M&E contractors on the VOR roster, refer to section 
titled List of Subcontractors of this document.  

6. Bidders expressly waive any right to make any claim against Ontario Shores for any matter 
arising from Ontario Shores exercising its rights as stated above. 

7. After acceptance by Ontario Shores, the successful Bidder will be notified in writing. 

8. Ontario Shores reserves the right, before awarding the Contract, to require the successful 
Bidder to submit such evidence of qualifications as it may deem necessary and acceptable, 
including without limitation the technical, financial or other qualifications and abilities of the 
Bidder. 

9. The selection of a Bid shall not, by itself, bind Ontario Shores in any way unless and until 
Ontario Shores and the successful Bidder have executed the Contract. In the event that the 
successful Bidder fails to sign, refuses to sign or to commence with the Contract within the 
time prescribed, or otherwise fails to comply with its obligations under the Bid Documents, 
Ontario Shores shall in its sole discretion be entitled to: 

1. cancel the award of the Contract, and award the Contract to another Bidder; 

2. claim the Bid bond or deposit, if any; 

3. not accept any Bid; 

4. issue a new Tender. 

10. Ontario Shores may disqualify the Bids of parties with whom Ontario Shores is engaged in, 
or reasonably anticipates to be engaging in any form of dispute. 

 

END OF INSTRUCTIONS TO BIDDERS
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IMPORTANT – PLEASE READ THIS 
 
It is important that Ontario Shores receive a reply from all registered Bidders. Should a Bidder be 
unwilling or unable to submit a Bid, returning this completed form will assist Ontario Shores in calling 
for future bids. 
 

Project Name:   ________________________________________________________ 
 

Project Number:  _______________________________________________________ 
 
 
Please state your reason for not bidding by checking the applicable line(s) or by explaining briefly in 
the space provided. It is not necessary to return any other Bid Documents. Please return this 
completed form prior to the time for bid closing.  Returning this form only via email is acceptable. 
 
1. We do not have the experience necessary to complete the Project Work.  ___ 
2. We do not manufacture / supply this commodity     ___ 
3. We do not manufacture / supply to the stated specifications    ___ 
4. Specification / information is not sufficiently defined     ___ 
5. Unable to bid competitively        ___ 
6. Cannot handle due to present work load      ___ 
7. Quantity / job too large.        ___ 
8. Quantity / job too small.        ___ 
9. Cannot meet delivery / completion time requirements.    ___ 
10. Insufficient time to prepare bid       ___ 
11. Licensing restrictions        ___ 
12. Agreements with distributors / dealers do not permit us to sell direct   ___ 
13. Other reasons for not bidding? Please state  
 
 
 
Do you wish to bid on similar goods / services / Projects in the future?    YES___  NO___ 

 

Company Name: 

Type of Business:  

Address:  

Telephone: 

Date:  

Signature of Company Representative 

Position:_______________________________________________________________________ 

 

 
END OF NOTICE OF NO BID
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Ontario Shores Centre for Mental Health Sciences 
New Powerhouse 

Note: All price cells must be populated with valid entries for a bid submission to be valid. 

Name of Bidder: ______________________________________________________________________ 

The Bidder must provide the amount for each tender item, the total for each subsection, the Bid Price, 
HST and Total Bid Price in this form. Bidders that do not fully complete this form (such as leaving lines 
blank) or provide unclear answers (such as “n/a”, “TBD” or “included”) will be declared noncompliant.  

It is understood and agreed that the prices indicated apply to the entire scope of work as defined on the 
drawings, in the specifications and in other contract documents, and that they include 
demolition/removals, new construction, equipment supply, installation, testing, commissioning and all 
other services and fees related to the delivery of the full scope of the Project, inclusive of overhead, profit 
and statutory charges, as applicable.    

Base Price – for electrical solution using medium voltage switchgear with draw-out circuit breakers  

Item Description Unit Itemized Price Extended Price 

1 GENERAL REQUIREMENTS LS  $_______________ 

1.1 Mobilization, Site Administration, 
Demobilization  $_______________  

1.2 Submittals: Shop Drawings,  
Product Sheets, Samples etc.  $_______________  

1.3 Temporary Facilities and Services  $_______________  

1.4 Close-out Documentation and Training  $_______________  

1.5 Facility Management System Update 
(WSP Fee for Seawood FM)  $_______________  

2 SITE WORK LS  $_______________ 

2.1 Site Demolition/Removals, Grading and 
Drainage  $_______________  

2.2 New Parking Lot, incl. Lighting  $_______________  

2.3 Landscaping  $_______________  

3 ARCHITECTURAL LS  $_______________ 

3.1 Building Shell and Interior Partitions  $_______________  

3.2 Roof Insulation and Membrane  $_______________  

3.3 Hardware and Finishes  
(Doors, Louvres, Paint etc.)  $_______________  
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4 STRUCTURAL LS  $_______________ 

4.1 Foundations and Below-ground Structure  $_______________  

4.2 Above-ground Structure  $_______________  

4.3 Roof Deck  $_______________  

5 MECHANICAL LS  $_______________ 

5.1 Building Heating and Ventilation, incl. 
Acoustic Silencers  $_______________  

5.2 Generator Exhaust System  $_______________  

5.3 Fuel System: Main Tank, Day Tanks, 
Transfer System  $_______________  

5.4 Building Automation System  $_______________  

6 ELECTRICAL LS  $_______________ 

6.1 Concrete Encased Duct Banks  $_______________  

6.2 High Voltage Cables and Terminations  $_______________  

6.3 Diesel Generators and Feeders  $_______________  

6.4 Generator Main Disconnect Devices  $_______________  

6.5 Generator Paralleling Switchgear and 
Feeders   $_______________  

6.6 Distribution and Transfer Switchgear  $_______________  

6.7 Building Services: Lighting, General 
Power Distribution, Fire Alarm, Security  $_______________  

7 CASH ALLOWANCE $                   80,000 

8 Total Base Bid Price (HST excluded) 
Sum of items (1), (2), (3), (4), (5), (6) and (7) above 

$ 
_______________ 

9 HST 
13% of item (7) 

$ 
_______________ 

10 
Total Base Bid Price (HST included) 

Sum of items (8) and (9) 
Copy this amount to the Tender Call Form 

$ 
_______________ 

 

Proposed Date of Substantial Performance of the Work: _________________ 
Proposed Date of Total Performance of the Work: _________________ 
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Alternate Price - for hybrid electrical solution using medium voltage switchgear with combination of draw-
out circuit breakers and fused/load-break switches 

The Owner may accept all, some or none of the following Alternate Prices. Accepted Alternate Prices, if 
any, will be made known by the Owner at the time of Contract Award. 

Item Description Unit  
Price (HST excl.) 

Add (+) / Deduct (-) 
from Base Bid Price (7) 

6.4 Generator Main Disconnect Devices LS  $_______________ 

6.5 Generator Paralleling Switchgear and 
Feeders LS  $_______________ 

6.6 Distribution and Transfer Switchgear LS  $_______________ 

 Total Add/Deduct (+/-) to/from Base Bid Price (8)  

8A Total Alternate Bid Price (HST excluded) 
Sum of Base Bid Price (9) and Item Above   

9A HST 
13% of item (8A)  

10A 
Total Alternate Bid Price (HST included) 

Sum of items (8A) and (9A) 
Copy this amount to the Tender Call Form 

 

 

Proposed Date of Substantial Performance of the Work: SAME AS FOR BASE BID 
Proposed Date of Total Performance of the Work: SAME AS FOR BASE BID 
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The Bidder shall provide the subcontractor’s name for each work type indicated in the table below or 
indicate “Own Forces” in the Subcontractor Name column if a subcontractor will not be used for that type 
of work.  While Ontario Shores prefers subcontractors to be selected from its current Vendors of Record 
listed in the table below, Bidders are free to select their own subcontractors.   
 

Name of 
Subcontractor Location Contact Name Phone Number Email 

MECHANICAL 

Antrim Mechanical Brampton Callum Victory (905) 791-5916 info@antrimmech.ca 

Canadian Tech Air 
Systems Inc. 
(CTAS) 

Toronto Dave  Butts (416) 291-1296 mail@ctas.ca 

Mutual Mechanical 
Ltd.. Oshawa Boris Varga (905) 579-6090 admin@ 

mutualmechanical.net 

Smith & Long Markham Jeff Scott 
(416) 649-4690 
(416) 258-3652 

jscott@smithandlong.com 

Honeywell  
Building Automation/Controls Vida Safari (416) 991-3736 Vida.safari@ 

honeywell.com 

ELECTRICAL 

BEC Electric Ajax Gregory Barr (905) 239-8800 gb.becelectricinc@ 
gmail.com 

Ontario Electrical  
Construction 

Scarborough Ryan Charlton 
(416) 363-5741 

X266 
RyanCharlton@ 
onelec.com 

Smith & Long Markham Jeff Scott (416) 646-4690 jscott@smithandlong.com 

Vickery Whitby 
John, Joseph, 

Wesley Vickery 
(905) 668-1108 

joseph@ 
vickeryelectric.com 
wesley@ 
vickeryelectric.com 

Vipond - Fire Alarm Danielle 
Pearson 

(905) 564-7060 
x 229 

(416) 729-7060 

danielle.pearson@ 
vipond.com 

 
 
The Contractor will not be permitted to change any named Subcontractor following award of the Contract 
without prior approval from Ontario Shores. Any request for changing a named Subcontractor or 
manufacturer must be submitted in writing.   
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List below the names of Subcontractors / Manufacturers for the respective work sublet: 
 
 
Work Sublet      Subcontractor/Manufacturer Name 
 

Building Automation System - designated  Honeywell  

Fire Alarm System – designated    Vipond 

Security Subcontractor     ______________________________________  

Electrical Subcontractor     ______________________________________ 

High Voltage Subcontractor    ______________________________________ 

Mechanical Subcontractor    ______________________________________ 

Generator Manufacturer     ______________________________________ 

Medium Voltage Switchgear Manufacturer  ______________________________________  
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DRAWINGS 
 
Civil 
 
C-101 GRADING PLAN SOUTH PARKING LOT 
C-102 POWERHOUSE GRADING PLAN 
 
 
Architectural 
 
A-001 GENERAL NOTES AND OBC DATA MATRIX 
A-101 SITE DEMOLITION PLAN 
A-102 SITE PLAN 
A-200 FOUNDATION AND FLOOR PLAN 
A-201 ROOF AND REFLECTED CEILING PLAN 
A-400 BUILDING ELEVATIONS AND SECTIONS 
A-500 WALL SECTIONS 
A-600 SECTION DETAILS 
A-601 SECTION AND PLAN DETAILS 
A-900 SCHEDULES 
 
 
Structural 
  
S-001 GENERAL NOTES 
S-002 TYPICAL DETAILS 
S-003 TYPICAL DETAILS  
S-004 TYPICAL DETAILS  
S-005 TYPICAL DETAILS  
S-101 FOUNDATION PLAN 
S-102 ROOF FRAMING PLAN 
S-201 STRUCTURAL FRAMING ELEVATIONS 
S-202 STRUCTURAL FRAMING ELEVATIONS  
S-301 STRUCTURAL SECTIONS 
 
 
Mechanical 
 
 
M-001 DRAWING LIST, LEGEND, SITE LOCATION 
M-002 SITE PLAN 
M-100 SCHEDULES 
M-300 HVAC WORK 
M-301 ROOF - NEW WORK 
M-302 SECTIONS AND ELEVATIONS 
M-400 GENERATOR ROOM - FUEL PIPE LAYOUT 
M-500 FIRE PROTECTION - FIRE EXTINGUISHERS 
M-700 CONTROLS EQUIPMENT LAYOUT 
M-701 GENERATOR ROOM VENTILATION SCHEMATIC 
M-702 CONTROLS 
M-703 FUEL SYSTEM SCHEMATICS 
M-704 BAS PANEL - BUILDING 1 - Level 1 
M-705 BAS PANEL - BUILDING 1 - Level 2 
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M-900 STANDARD DETAILS 
M-901 STANDARD DETAILS 
M-902 STANDARD DETAILS 
M-903 STANDARD DETAILS 
 
 
Electrical 
 
E-001 SITE PLAN - ELECTRICAL - REMOVALS AND KEY PLAN 
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Form of Agreement between Owner and Contractor 
 

 The “Agreement Between Owner and Contractor” forming part of Standard Construction Document  
CCDC 2 – 2008 shall in its entirety constitute the Agreement Form Between Owner and Contractor for the 
Contract and subject to the Instructions to Bidders appended to this document.    
 
 

 Definitions 
 
 The “Definitions” forming part of Standard Construction Document – CCDC 2 – 2008 shall in its entirety 

as amended by the Supplementary Conditions herein constitute the Definitions of the Contract.   
 

General Agreement, General Definitions and General Conditions of the Stipulated Price Contract 
 
The Agreement, Definitions and General Conditions of the Stipulated Price Contract forming part of 
Standard Construction Documents – CCDC 2 -2008 shall in its entirety as amended by the 
Supplementary Articles, Supplementary Definitions and Supplementary Conditions herein, constitute the 
General Conditions of the Stipulated Price Contract of the Contract.   

 
 A copy of CCDC 2-2008 is available at the local Construction Association office. 

 
 
 

END OF CCDC 2 – 2008 REFERENCE DOCUMENTS 
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SUPPLEMENTARY ARTICLES  

The Agreement of the Standard Construction Document for Stipulated Price Contract, CCDC 2 – 2008 
English version is hereby amended as follows: 

SA1   ARTICLE A-3 CONTRACT DOCUMENTS 

SA1.1  Paragraph 3.1: 

Add the words “  - Supplementary Articles of the Contract  
    - Supplementary Definitions of the Contract 
 - Supplementary Conditions of the Contract” 

to the list of Contract Documents in paragraph 3.1. 

SA2 ARTICLE A-6 RECEIPT OF AND ADDRESSES FOR NOTICES IN WRITING   

SA2.1 Paragraph 6.1: 

 Delete paragraph 6.1 in its entirety and substitute with new paragraph: 

6.1 Notices in Writing between the parties or between them and the Consultant shall 
be considered to have been received by the addressee on the date of receipt if delivered 
by hand or by commercial courier or if sent during normal business hours by fax and 
addressed as set out below. Such Notices in Writing will be deemed to be received by the 
addressee on the next business day if sent by fax after normal business hours or if sent 
by overnight commercial courier. Such Notices in Writing will be deemed to be received 
by the addressee on the fifth Working Day following the date of mailing, if sent by pre-
paid registered post, when addressed as set out below. An address for a party may be 
changed by Notice in Writing to the other party setting out the new address in accordance 
with this Article. 
 

SA3  ARTICLE A-9 SEVERABILITY 
 
SA3.1  Add new Article A-9 as follows: 

ARTICLE A-9 SEVERABILITY 

9.1 - If any provision of this Contract is found to be invalid or unenforceable in any 
circumstances, the remainder of this Contract, and the application of such provision in 
any other circumstances, shall not be affected. 

SA4  ARTICLE A-10 TIME OF ESSENCE  

SA4.1  Add new Article A-10 as follows: 

  ARTICLE A-10 TIME OF ESSENCE 

10.1 – Time shall be of the essence of the Contract and under all Contract Documents. 
 

 
END OF SUPPLEMENTARY ARTICLES 
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SUPPLEMENTARY DEFINITIONS 

 

The Definitions of the Standard Construction Document for Stipulated Price Contract, CCDC 2 – 2008 
English version are hereby amended as follows: 

SD1  Paragraph 6 – Contract Documents  

Add the words “in writing” after the word “upon” in the second line of paragraph 6. 

SD2  Add the following definition:  

10a  Install 
Install means completion of the following activities including the associated labour, costs, 
services, plant & construction machinery, and equipment necessary to: 

.1 Remove products from storage and locate for placement 

.2 Remove and dispose of wrappings and protective coverings 

.3 Orient, position and adjust Products for final placement 

.4 Erect, affix, and anchor Products in final placement, in accordance with the 
manufacturer’s instructions 

.5 Connect, service, commission and adjust Products for proper operation.” 

SD3  Add the following definition:  

22a.  Supply 

Supply means completion of the following activities including the associated labour, 
costs, services, plant & construction machinery, and equipment necessary to: 

.1 Fabricate or purchase Products 

.2 Deliver Products to the Place of the Work 

.3 Unload Products 

.4 Store Products in accordance with the manufacturer’s instructions 

 
SD4  Paragraph 27 – Ontario Shores 

Add new paragraph 27 – Ontario Shores as follows: 

27.  Ontario Shores 

Ontario Shores means Ontario Shores Centre for Mental Health Sciences, its authorized 
agent or representative as designated to the Contractor in writing. 

SD5  Paragraph 19a – Submittals 

Add new paragraph 19a – Submittals as follows: 
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 19a.  Submittals 

Submittals are documents or items required by the Contract Documents to be provided 
by the Contractor, such as: 

- Shop Drawings, samples, models, mock-ups to indicate details or characteristics, before the portion of 
the Work that they represent can be incorporated into the Work; and 

- Record drawings and manuals to provide instructions to the operation and maintenance 
of the Work. 

SD6  Paragraph 29 – Toxic and Hazardous Substances  

Add new paragraph 29 - Toxic and Hazardous Substances as follows: 

29.  Toxic and Hazardous Substances 

Toxic and Hazardous Substances means, collectively, any contaminant, waste, subject 
waste, pollutant, toxic substance, dangerous goods, asbestos, petroleum, its derivatives, 
by-products or other hydrocarbons, as defined in or pursuant to any applicable laws, 
regulations, by-laws, guidelines or orders rendered by any governmental authority having 
jurisdiction or any other substance or material which, when released to, or present in, the 
environment, is likely to cause in some immediate or foreseeable future time, material 
harm or degradation of the natural environment or material risk to human health. 

 

END OF SUPPLEMENTARY DEFINITIONS 
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Facility Information Management System Update (WSP – SeawoodFM)  Software 

SPECIFICATIONS FOR NEW OR RENOVATION PROJECTS 

1 BACKGROUND 

1.1 As part of the closeout requirements, each proponent must include fees for WSP to 
conduct as-built verifications and update the drawings, documents and data hosted on 
SeawoodFM.  

1.2 Furthermore, WSP will need sufficient project related information in order to provide a 
quote. i.e.: drawing format (CAD or PDF); area (sq.ft/sq.m) of renovated space, and 
completed WSP Quote Checklist (see below) outlining the systems affected. i.e.: 
architectural, plumbing, power. etc. 

 
2 SUBMISSION AND PROCESS REQUIREMENTS 

2.1 During the bidding period, each proponent will contact WSP regarding the 
facility/renovation project and supply all required information as noted to: 

 
Gina Giron, Manager, Buildings - Software Services 
 
Skype +1 647.730.7130 
Mobile +1 226.220.3805 
Email    gina.giron@wsp.com 
 
2300 Yonge Street, Suite 2300 
Toronto, Ontario 
M4P 1E4 Canada 

 
2.2 WSP will create a quote for the project and provide it to the proponent during the bidding 

period. Sufficient turnaround time of five (5) business days is required for WSP to provide 
a quote. 

2.3 The proponent will include the fee provided by WSP in the stipulated sum bid submitted 
for the provision of FM update.  

2.4 The successful proponent will provide WSP with design/construction drawings and 
construction schedule to review and prepare for site verifications. 

2.5 During the construction process, at least twenty (20) business days prior to construction 
completion and hand-over to the client, the successful proponent will contact WSP to 
schedule site verification for architectural, mechanical and electrical systems. WSP will 
need access into the building to verify these systems.  

2.6 Once the construction is complete, the successful proponent will provide WSP with all 
design/construction/as-built drawings, operation and maintenance manuals, etc to review 
and upload into the SeawoodFM system.  

2.7 WSP will use the as-built drawings provided from the proponent in combination with the 
site verifications to update the SeawoodFM CAD drawings, for future use by the client.  
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3 PROJECT CLOSEOUT 

3.1 Once the as-built drawings are updated and supporting documentation has been loaded 
onto SeawoodFM, WSP will notify the successful proponent as well as the client and will 
provide access to review the updates. 

3.2 Final acceptance of the project/deliverables is contingent upon the drawings, documents 
and data being updated in SeawoodFM. 

 

4 CHECKLIST REQUIREMENTS 

4.1 The bidding proponent will fill out the WSP Quote Checklist for the project and provide it 
to WSP to obtain a proper fee estimate.  

5 HOLDBACK CONDITIONS 

5.1 The specifications set out in this section will be included in the overall holdback of the 
project. The holdback for this section is based the on the overall value of the SeawoodFM 
software system being updated, not the standalone as-builts. The overall investment into 
the SeawoodFM software system is currently valued at $350,000.  

 
 



 

 

 
Client: Ontario Shores 
Contractor:  
Consultant: Morrison Hershfield 
New Building Area (sqft) 

Indicate if as-built drawings will be provided in CAD or PDF format 

 

 
List any additional system that are affected by the work, which are not listed 
above:   

Page 3



� � � � � � � � 	 � � 
 � � 
 � � � 
  � � � 
 � � � � � 
 � � � 	 � � � 
 � � 
 �
� � � � � � � � � � � � � �  � 
 � � � � � � � � �
� � � � � � � �  ! � " # � � � 
 �  � � $ 
 � � 
 � � % 
 � & � �

� 
 � � � � �   ' � ! �
( ) * * + , - , . / 0 1 2 3 , . , 1 0 + 4 5 . 6 7 / 7 5 . 8

% � � 
 ! �  � �

9 : ; < ; = > ?

@ A @ B C D E F G H I G J I K L H M F J N O F P L H Q L O N R D H F S L J E F P T N U G F D I V J P O D K L H F J G O F K K Q K W X W Y Y Z O L H M P M F P H [ L S F C D
\ [ J D D R D H F ] D F ^ D D H _ ^ H D J G H I K L H F J G O F L J ` Q D S P H P F P L H M ` F C D a D H D J G U K L H I P F P L H M \ J F P O U D M a K @ A @ F L a K

@ W A b P H O U N M P c D ` K K Q K d Y e N U D M S L J f D I P G F P L H G H I \ J ] P F J G F P L H L S K L H M F J N O F P L H Q P M T N F D M ` G H I K K Q K d @
K K Q K g H M N J G H O D e D h N P J D R D H F M ` F L [ D F C D J ^ P F C F C D M D E N T T U D R D H F G J i a D H D J G U K L H I P F P L H M G J D C D J D ] i
O L H S P J R D I G M O L R T J P M P H [ T G J F L S F C D K L H F J G O F Q L O N R D H F M S L J F C D j L J k A

l m n o p q p r p s q (

W A @ e D c P M D g F D R @ t A E N ] O L H F J G O F L J ] i O C G H [ P H [ F C D P F D R F P F U D F L E N ] X K L H F J G O F L J G H I E N ] X E N ] X K L H F J G O F L J G H I
G I I G H D ^ M D H F D H O D u

v w x y z { | } ~ { � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � | } ~ { � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  

W A W e D c P M D g F D R W W A E N T T U P D J ] i P H M D J F P H [ G S F D J F C ¡ ¢ £ ¤ ¥ ¦ § £ ¨ © ¤ ª « © £ ¤ ¬ ©  ¡ ¢ £ ¤ ¥ ® ¦ E N ] X K L H F J G O F L J L J E N ] X E N ] X
K L H F J G O F L J ¬

W A b \ I I F C D S L U U L ^ P H [ F L ¯ Q D S P H P F P L H M ° L S K K Q K W ±

W ² A j C D J D c D J F C D ^ L J I M ¯ P H I P O G F D I ° ` ¯ I D M P [ H G F D I ° ` ¯ M C L ^ H ° ` ¯ H L F D I ° ` ¯ U P M F D I ° ` L J M P R P U G J ^ L J I M L J
T C J G M D M G J D N M D I P H F C D E T D O P S P O G F P L H F C D i M C G U U ] D N H I D J M F L L I ` N H U D M M F C D O L H F D ³ F L F C D J ^ P M D
T J L c P I D M ` F L R D G H F C G F R G F D J P G U L J P F D R J D S D J J D I F L P M ¯ P H I P O G F D I ° ` ¯ I D M P [ H G F D I ° ` ¯ M C L ^ H ` ° ` L J ¯ H L F D I ° `
L H F C D Q J G ^ P H [ M A

W Z A j C D J D c D J F C D ^ L J I M ¯ G T T J L c D I ° ` ¯ M G F P M S G O F L J i ° ` ¯ G M I P J D O F D I ° ` ¯ M N ] R P F ° ` ¯ T D J R P F F D I ° ` ¯ P H M T D O F D I ° ` L J
M P R P U G J ^ L J I M L J T C J G M D M G J D N M D I P H F C D E T D O P S P O G F P L H F C D i M C G U U ] D N H I D J M F L L I ` N H U D M M F C D
O L H F D ³ F L F C D J ^ P M D T J L c P I D M F L R D G H F C G F R G F D J P G U L J P F D R J D S D J J D I F L M C G U U ] D ¯ G T T J L c D I ] i ° `
¯ M G F P M S G O F L J i F L ° ` ¯ G M I P J D O F D I ] i ° ` ¯ M N ] R P F F D I F L ° ` ¯ T D J R P F F D I ] i ° ` L J ¯ P H M T D O F D I ] i ° F C D K L H M N U F G H F A

W t A B C D F D J R M ´ | } ~ { � � � � � � � � � � µ G H I ¯ F C P M K L H F J G O F L J ° N M D I P H F C D E T D O P S P O G F P L H O L c D J P H [ F C D j L J k L S
F C D c G J P L N M F J G I D M M C G U U R D G H F C D T D J M L H L J S P J R F L ^ C L R F C G F T G J F P O N U G J T L J F P L H L S F C D j L J k C G M
] D D H U D F L J M N ] U D F A

b Y A B C D F D J R ¯ g H M T D O F P L H ¶ H [ P H D D J ° ` ¯ g H M T D O F P L H · B D M F P H [ K L R T G H i ° N M D I P H F C D E T D O P S P O G F P L H
O L c D J P H [ F C D j L J k N H I D J F C D c G J P L N M F J G I D M ` M C G U U R D G H F C D T D J M L H L J S P J R ` J D M T D O F P c D U i `
G T T L P H F D I ] i F C D � � � � } ¸ � � � � F L O G J J i L N F F C D g H M T D O F P L H · B D M F P H [ j L J k M T D O P S P D I A

b @ A B C D F D J R ¹ º L F P O D L S K C G H [ D ¹ P M G ^ J P F F D H I D M O J P T F P L H L S G T J L T L M D I O C G H [ D F L F C D j L J k ^ C P O C
J D h N D M F M G h N L F G F P L H S J L R F C D K L H F J G O F L J A

» 4 s q r ¼ ½ 4 r m s 4 ¾ ¿ n q r (

b A @ \ I I T G J G [ J G T C a K @ A @ A ² A À G M S L U U L ^ M ±

@ A @ A ² A À j C D J D O L H S U P O F L O O N J M P H L J ] D F ^ D D H | � � � � � � � � � � � � � � � � Á � � � � � � � L J ^ P F C O L I D M G T T U P O G ] U D F L F C D
� � � � ` F C D R G ³ P R N R O L H I P F P L H M C G U U [ L c D J H G H I F C D B D H I D J L J Â P I V J P O D M C G U U ] D ] G M D I L H

^ C P O C D c D J P H I P O G F D M F C D [ J D G F D J O L M F A B C D K L H F J G O F L J F L L ] F G P H O U G J P S P O G F P L H L S F C D O L H S U P O F T J P L J F L
F C D O L R R D H O D R D H F L S F C D � � � � A

b A W \ I I T G J G [ J G T C a K @ A @ A ² A Ã G M S L U U L ^ M ±



� � � � � � � � 	 � � 
 � � 
 � � � 
  � � � 
 � � � � � 
 � � � 	 � � � 
 � � 
 �
� � � � � � � � � � � � � �  � 
 � � � � � � � � �
� � � � � � � �  ! � " # � � � 
 �  � � $ 
 � � 
 � � % 
 � & � �

� 
 � � � � �   ' � ! �
( ) * * + , - , . / 0 1 2 3 , . , 1 0 + 4 5 . 6 7 / 7 5 . 8

% � � 
 � �  � �

9 : ; < : = > ? @ A < B C @ B D ? C E = B : ? < F G = @ F ? H F ? : B C I
J ? F K C @ B L M N O O N P Q

R S R S T S U G = @ : ; C F V @ F = V W < @ B X C B Y C C = B A C Z C = C ? : W [ F = I < B < F = ; : = I B A C \ D H H W C ] C = B : ? ^ [ F = I < B < F = ; _ B A C
Z C = C ? : W [ F = I < B < F = ; ; A : W W X C : ] C = I C I X D B F = W ^ B F B A C C ` B C = B = C @ C ; ; : ? ^ B F ] : a C B A C H ? F b < ; < F = ; F V
B A C \ D H H W C ] C = B : ? ^ [ F = I < B < F = ; C V V C @ B < b C S

c S c d C W C B C > ? B < @ W C Z [ R S R S e : = I ; D X ; B < B D B C : ; V F W W F Y ; M

R S R S e G = : I I < B < F = B F B A C ; < f = C I ; C B ; F V g h i j k l m j n h m o p q i j r ? C s D < ? C I V F ? B A C E Y = C ? t [ F = B ? : @ B F ?
> f ? C C ] C = B B A C g h i r o u j l i j Y < W W V D ? = < ; A B A C Z C = C ? : W [ F = B ? : @ B F ? Y < B A D H B F R v ; C B ; F V B A C Y F ? a < = f

n k l w x i y r l i z { | q m x } x m l j x h i r : = I D H B F R O @ F H < C ; F V C : @ A ; @ : W C F ? V D W W ; < ~ C I C B : < W I ? : Y < = f S � A C
Z C = C ? : W [ F = B ? : @ B F ? ; A : W W X C ? C ; H F = ; < X W C V F ? @ F ; B F V : = ^ : I I < B < F = : W H ? < = B ; : = I { | q m x } x m l j x h i r B A : B A C
] : ^ ? C s D < ? C S

� � � � � � � � � 4 � � � � � 4 �

Q S R d C W C B C > ? B < @ W C Z [ R S N S R : = I ; D X ; B < B D B C : ; V F W W F Y ; M

R S N S R � A C W : Y F V B A C � u l m q h } j � q � h k � ; A : W W f F b C ? = B A C � h k � : = I B A C < = B C ? H ? C B : B < F = F V B A C g h i j k l m j S

> d d Z [ R S v J � E � � [ � � � � � G � � � � � � \

G V B A C g h i j k l m j h k < ; = F B ] : < = B : < = < = f B A C [ F = B ? : @ B ; @ A C I D W C @ F = ; < ; B C = B Y < B A < B ; F X W < f : B < F = ; D = I C ? B A < ;
[ F = B ? : @ B _ B A C = : B B A C ? C s D C ; B F V B A C � w i q k _ B A C g h i j k l m j h k ; A : W W < = @ ? C : ; C < B ; C V V F ? B ; F = B A C H ? F K C @ B _
< = @ W D I < = f _ B A C : I I < B < F = F V ] F ? C H C ? ; F = = C W B F B A C J ? F K C @ B I D ? < = f ? C f D W : ? B < ] C ; : = I I D ? < = f H C ? < F I ; F V B < ] C V F ?
Y A < @ A F b C ? B < ] C ] : ^ X C ? C s D < ? C I _ : W W F V Y A < @ A < ; B F X C I F = C H ? F ] H B W ^ : B B A C g h i j k l m j h k � r F Y = @ F ; B : = I
C ` H C = ; C S

> d d Z [ R S U � � J � � G � � [ � E � [ E � � � > [ � E � > � d \ � > � �

R S U S R B A C g h i j k l m j h k A : ; B A C = C @ C ; ; : ? ^ A < f A I C f ? C C F V C ` H C ? < C = @ C : = I C ` H C ? B < ; C ? C s D < ? C I B F C = : X W C < B B F
H C ? V F ? ] B A C ; C ? b < @ C ; ? C s D < ? C I X ^ B A C g h i j k l m j n h m o p q i j r �

R S U S N B A C H C ? ; F = = C W B A C g h i j k l m j h k : ; ; < f = ; B F B A C H ? F K C @ B : ? C A < f A W ^ C ` H C ? < C = @ C I �
R S U S c B A C g h i j k l m j h k A : ; : ; D V V < @ < C = B ; B : V V F V s D : W < V < C I : = I @ F ] H C B C = B H C ? ; F = = C W B F ? C H W : @ C < B ; I C ; < f = : B C I

\ D H C ? b < ; F ? : = I J ? F K C @ B � : = : f C ? _ ; D X K C @ B B F B A C � w i q k � r : H H ? F b : W _ < = B A C C b C = B F V I C : B A _ < = @ : H : @ < B ^ _
B C ? ] < = : B < F = F ? ? C ; < f = : B < F = �

R S U S Q B A C ? C : ? C = F H C = I < = f _ B A ? C : B C = C I F ? : = B < @ < H : B C I @ W : < ] ; F ? W < B < f : B < F = B A : B Y F D W I A : b C : ] : B C ? < : W C V V C @ B
F = B A C V < = : = @ < : W : X < W < B ^ F V B A C g h i j k l m j h k B F H C ? V F ? ] < B ; � F ? a D = I C ? B A < ; [ F = B ? : @ B

� � � � � � � � � � 4 � � ( � � � � � �

v S R d C W C B C > ? B < @ W C Z [ N S N S T < = < B ; C = B < ? C B ^ : = I ; D X ; B < B D B C B A C V F W W F Y < = f M

N S N S T � A C g h i r o u j l i j Y < W W X C _ < = B A C V < ? ; B < = ; B : = @ C B A C < = B C ? H ? C B C ? F V B A C ? C s D < ? C ] C = B ; F V B A C g h i j k l m j
n h m o p q i j r S

v S N > I I B A C V F W W F Y < = f B F > ? B < @ W C Z [ N S N M

N S N S R P � A C g h i r o u j l i j ; A : W W = F B X C ? C s D < ? C I B F I C @ < I C F = s D C ; B < F = ; : ? < ; < = f D = I C ? : f ? C C ] C = B ; F ?
@ F = B ? : @ B ; X C B Y C C = B A C [ F = B ? : @ B F ? _ A < ; { o � � g h i j k l m j h k   r _ B A C < ? { o � � { o � � ¡ ¢ £ ¤ ¥ ¦ § ¤ ¢ ¥   r _ : = I

{ o | | u x q k   r S



� � � � � � � � 	 � � 
 � � 
 � � � 
  � � � 
 � � � � � 
 � � � 	 � � � 
 � � 
 �
� � � � � � � � � � � � � �  � 
 � � � � � � � � �
� � � � � � � �  ! � " # � � � 
 �  � � $ 
 � � 
 � � % 
 � & � �

� 
 � � � � �   ' � ! �
( ) * * + , - , . / 0 1 2 3 , . , 1 0 + 4 5 . 6 7 / 7 5 . 8

% � � 
 � �  � �

9 : ; < = ; > ? @ A = @ ( B ; 4 C = D @ D E C F ; > D : G

H I J K L L M N O P Q R R Q S T U V M Q K W M T X R O Y Z [ I \ ]

[ I \ I ^ _ N O Z Q U M W ` X M Q W a N ` R R U Q M T P b M N O c d e f g h i j e i Q P R Q X ` M T Q U a S N O W O T U a M ` R R ` M T Q U Q P P T k M l W O a m P T M M T U V a ` U L
O n l T o p O U M S Q l R L T U M O W P O W O S T M N T U M O W T Q W M W O ` M p O U M ` U L l a O Q P q l T R L T U V I r U a l X N X ` a O a L O M ` T R

s t j u v e w f Q W T U a M W l X M T Q U a O k ` X M R b R Q X ` M T U V M N O a O T M O p a S T R R q O T a a l O L I r P M N O Z Q U M W ` X M Q W X R ` T p a M N ` M
` U b T U a M W l X M T Q U a m q b s t j u v e w f Q W Q M N O W S T a O m T U x Q R x O O k M W ` X Q a M l U L O W M N O c d e i t j y i N O a N Q l R L V T x O
M N O c d e f g h i j e i o W T Q W S W T M M O U U Q M T X O ` U L Q q M ` T U M N O z u e { t | } o W T Q W S W T M M O U ` o o W Q x ` R T U M N O P Q W p Q P `

c ~ j e w { z t � { t Q W c ~ j e w { s v t { y i v � { m q O P Q W O o W Q X O O L T U V M Q X ` W W b Q l M M N O � d t � I

� A ; E ; 4 C = < ; > D : G

� I J K L L U O S a l q o ` W ` V W ` o N a [ I � I J I J ` U L [ I � I J I [ ]

[ I � I J I J � _ N O c d e i t j y i d t a N ` R R W O X M T P b m T U ` p ` U U O W ` X X O o M ` q R O M Q M N O z u e { t ` U L M N O c d e f g h i j e i m ` R R L O P O X M T x O S Q W �
` U L L O P T X T O U X T O a M N W Q l V N Q l M M N O � Q W � m S N O M N O W Q W U Q M M N O b ` W O a o O X T P T X ` R R b T L O U M T P T O L q b M N O c d e f g h i j e i I

[ I � I J I [ � _ N O c d e i t j y i d t a N ` R R o W T Q W T M T � O M N O X Q W W O X M T Q U Q P ` U b L O P O X M T x O S Q W � S N T X N m T U M N O a Q R O L T a X W O M T Q U Q P M N O
z u e { t m ` L x O W a O R b ` P P O X M a M N O L ` b M Q L ` b Q o O W ` M T Q U Q P M N O z u e { t I

� I [ � O R O M O K W M T X R O Y Z [ I � I \ T U T M a O U M T W O M b ` U L a l q a M T M l M O ` a P Q R R Q S a ]

[ I � I \ r P T U M N O Q o T U T Q U Q P M N O c d e f g h i j e i T M T a U Q M O k o O L T O U M M Q X Q W W O X M L O P O X M T x O � d t � Q W � d t � U Q M
o O W P Q W p O L ` a o W Q x T L O L T U M N O c d e i t j y i s d y g � { e i f m ` c ~ j e w { z t � { t S T R R q O T a a l O L M Q L O L l X M P W Q p
M N O ` p Q l U M Q M N O W S T a O L l O M Q M N O c d e i t j y i d t m M N O L T P P O W O U X O T U x ` R l O q O M S O O U M N O � d t � ` a
o O W P Q W p O L ` U L M N ` M X ` R R O L P Q W q b M N O c d e i t j y i s d y g � { e i f I

� 4 D @ C : D � D E C F ; > D : G

^ I J K L L M N O U O S o ` W ` V W ` o N \ I J I \ ]

\ I J I \ � � W T Q W M Q X Q p p O U X T U V T U L T x T L l ` R o W Q X l W O p O U M m P ` q W T X ` M T Q U ` U L X Q U a M W l X M T Q U ` X M T x T M T O a m M N O
c d e i t j y i d t a N ` R R x O W T P b m ` M M N O � R ` X O Q P M N O � Q W � m ` R R W O R O x ` U M p O ` a l W O p O U M a ` U L R O x O R a U O X O a a ` W b

P Q W o W Q o O W ` U L X Q p o R O M O P ` q W T X ` M T Q U m ` a a O p q R b ` U L T U a M ` R R ` M T Q U Q P M N O � Q W � ` U L a N ` R R P l W M N O W
X ` W O P l R R b X Q p o ` W O a l X N P T O R L p O ` a l W O p O U M a ` U L X Q U L T M T Q U a S T M N M N O W O n l T W O p O U M a Q P M N O c d e i t j y i

s d y g � { e i f I � N O W O L T p O U a T Q U a ` W O U Q M T U X R l L O L Q W X Q U M W ` L T X M T Q U a O k T a M m Q W O k ` X M R Q X ` M T Q U a ` W O U Q M
` o o ` W O U M m M N O c d e i t j y i d t a N ` R R T p p O L T ` M O R b U Q M T P b M N O c d e f g h i j e i T U S W T M T U V ` U L Q q M ` T U S W T M M O U
T U a M W l X M T Q U a P W Q p M N O c d e f g h i j e i q O P Q W O o W Q X O O L T U V S T M N ` U b o ` W M Q P M N O ` P P O X M O L S Q W � I

� 4 D @ ( C : 4 � C = D @ � � C F ; D > @ ; : D : D C F ; : 4 D @ C : ? 4 C D : (

� � ! K L L U O S a l q o ` W ` V W ` o N \ I [ I \ I � ]

\ I [ I \ I � � � l q � O X M M Q � � � � � � � � � �   ¡ � � ¢ � � � £ ¤ ¥ � ¦ m P Q W M N O § ¨ © ª « | } Q S U P Q W X O a ` U L P Q W Q M N O W
X Q U M W ` X M Q W a m ` a a l p O Q x O W ` R R W O a o Q U a T q T R T M b P Q W X Q p o R T ` U X O S T M N ` R R ` a o O X M a Q P M N O ` o o R T X ` q R O N O ` R M N
` U L a ` P O M b R O V T a R ` M T Q U T U M N O ¬ h j y { d  i ~ { � d t � m T U X R l L T U V ` R R Q P M N O W O a o Q U a T q T R T M T O a Q P M N O
X Q U a M W l X M Q W l U L O W M N O ® X X l o ` M T Q U ` R ¯ O ` R M N ` U L � ` P O M b K X M I �



� � � � � � � � 	 � � 
 � � 
 � � � 
  � � � 
 � � � � � 
 � � � 	 � � � 
 � � 
 �
� � � � � � � � � � � � � �  � 
 � � � � � � � � �
� � � � � � � �  ! � " # � � � 
 �  � � $ 
 � � 
 � � % 
 � & � �

� 
 � � � � �   ' � ! �
( ) * * + , - , . / 0 1 2 3 , . , 1 0 + 4 5 . 6 7 / 7 5 . 8

% � � 
 9 �  � �

: ; < = ; > ? @ A B = C D A C E @ D F > C ; @ = G H > A G @ I G @ ; C D J
K @ G L D A C M N O P P O Q R

S T U V 4 W X Y Z [ \ Y ] ^ Y _

` P a ` b D c D C D ? @ C = A c D d e f a R a ` = > = C < D > C = @ D C g ; > J < E h < C = C E C D ; < i G c c G j < k

f a R a ` b E @ = > l C B D h = J J = > l I D @ = G J C B D e G > C @ ; A C G @ C B G @ G E l B c g @ D m = D j D J C B D H > < C @ E A C = G > < C G n = J J D @ < o n = J
p G @ q o d D > D @ ; c e G > J = C = G > < o r E I I c D q D > C ; @ g e G > J = C = G > < o s t u v w x w v y z w { | } y | ~ � � y � w | � } c = < C D J = > C B D
? l @ D D q D > C o ? @ C = A c D ? � f � { | z � y v z � { v � � u | z } o ; > J C B D = > A c E J D J ? J J D > J ; ; > J ; A A D I C D J ; > J
; l @ D D J C G C B D < ; q D ; < i G @ q = > l I ; @ C ; > J I ; @ A D c G i C B D � { | z � y v z i G @ A G > < C @ E A C = G > G i C B D � { � � = > C B D

� � y v u { x z � u � { � � a

f a R a O � B D e G > C @ ; A C G @ o h g < E h q = C C = > l ; h = J o ; l @ D D < C B ; C B D A ; @ D i E c c g D � ; q = > D J C B D < = C D G i C B D I @ G I G < D J
� { � � o C B D D � = < C = > l A G > J = C = G > < o ; > J C B D � { | z � y v z � { v � � u | z } o ; > J i E @ C B D @ j ; @ @ ; > C < C B ; C C B D h = J I @ = A D

= > A c E J D < i G @ I @ G m = < = G > G i q ; C D @ = ; c < o D � E = I q D > C o c ; h G E @ ; > J < E I D @ = > C D > J D > A D C G A G q I c D C D C B D � { � � a

f a R a f b E @ = > l C B D n = J J = > l K D @ = G J o j B D @ D C B D e G > C @ ; A C G @ i G E > J J = < A @ D I ; > A = D < o ; q h = l E = C = D < o G @ G q = < < = G > <
= > C B D � � y � w | � } G @ s t u v w x w v y z w { | } G @ B ; < ; > g J G E h C ; < C G C B D q D ; > = > l G @ = > C D > C G i ; > g I ; @ C C B D @ D G i o
C B D � { | z � y v z { � q E < C = q q D J = ; C D c g > G C = i g C B D � { | } � � z y | z o j B G j = c c I @ G m = J D j @ = C C D > = > < C @ E A C = G > < G @
D � I c ; > ; C = G > < a � D = C B D @ C B D � � | u � > G @ C B D � { | } � � z y | z j = c c h D @ D < I G > < = h c D i G @ G @ ; c = > < C @ E A C = G > < a

f a R a R b E @ = > l A G > < C @ E A C = G > C B D e G > C @ ; A C G @ < B ; c c @ D I G @ C I @ G q I C c g C G C B D � { | } � � z y | z ; > g < E h < D � E D > C c g
J = < A G m D @ D J J = < A @ D I ; > A = D < o ; q h = l E = C = D < o D @ @ G @ < o = > A G > < = < C D > A = D < G @ G q = < < = G > < = > C B D � { | z � y v z

� { v � � u | z } o ; > J < B ; c c > G C I @ G A D D J j = C B C B D � { � � ; i i D A C D J E > C = c s � t t � u � u | z y � � | } z � � v z w { | } ; @ D
i E @ > = < B D J h g C B D � { | } � � z y | z a

S S 4 V Z ( [ \ 4 W [ ^ V Z ( 4 � Y U W � Y

! ! � ! b D c D C D I ; @ ; l @ ; I B f a � a ` = > = C < D > C = @ D C g ; > J � � � � � � � � � � > D j I ; @ ; l @ ; I B f a � a ` N

f a � a ` � B D � { | z � y v z { � < B ; c c o
f a � a ` a ` K @ = G @ C G < E h q = C C = > l C B D i = @ < C ; I I c = A ; C = G > i G @ I ; g q D > C o < E h q = C C G C B D � � | u � ; > J C B D

� { | } � � z y | z i G @ C B D = @ @ D m = D j ; > J ; A A D I C ; > A D ; A G > < C @ E A C = G > < A B D J E c D = > J = A ; C = > l C B D A @ = C = A ; c
I ; C B i G @ C B D � � { � u v z J D q G > < C @ ; C = > l C B ; C C B D � { � � j = c c h D I D @ i G @ q D J = > A G > i G @ q = C g j = C B C B D

� { | z � y v z � w � u ; > J = > ; A A G @ J ; > A D j = C B C B D � { | z � y v z � { v � � u | z } a � B D � { | z � y v z { � < B ; c c
I @ G m = J D C B D < A B D J E c D = > i G @ q ; C = G > @ D � E = @ D J h g C B = < I ; @ ; l @ ; I B = > h G C B D c D A C @ G > = A i G @ q ; C ; > J
B ; @ J A G I g a F > A D ; A A D I C D J h g C B D � � | u � ; > J C B D � { | } � � z y | z o C B D A G > < C @ E A C = G > < A B D J E c D
< E h q = C C D J h g C B D � { | z � y v z { � < B ; c c h D A G q D C B D h ; < D c = > D A G > < C @ E A C = G > < A B D J E c D k

f a � a ` a O K @ G m = J D C B D D � I D @ C = < D ; > J @ D < G E @ A D < o < E A B @ D < G E @ A D < = > A c E J = > l q ; > I G j D @ ; > J D � E = I q D > C o
; < ; @ D > D A D < < ; @ g C G q ; = > C ; = > I @ G l @ D < < E > J D @ C B D ; A A D I C D J h ; < D c = > D A G > < C @ E A C = G >
< A B D J E c D @ D i D @ @ D J C G = > I ; @ ; l @ ; I B f a � a ` a ` G @ ; > g < E A A D < < G @ G @ @ D m = < D J < A B D J E c D ; A A D I C D J
h g C B D � � | u � I E @ < E ; > C C G d e f a � k

f a � a ` a f � G > = C G @ C B D I @ G l @ D < < G i C B D � { � � G > ; j D D � c g h ; < = < @ D c ; C = m D C G C B D A G > < C @ E A C = G > < A B D J E c D
@ D m = D j D J ; > J ; A A D I C D J I E @ < E ; > C C G I ; @ ; l @ ; I B f a � a ` a ` o G @ ; > g < E A A D < < G @ G @ @ D m = < D J
< A B D J E c D ; A A D I C D J h g C B D � � | u � I E @ < E ; > C C G d e f a � o E I J ; C D C B D < A B D J E c D G > ; q G > C B c g
h ; < = < ; > J ; J m = < D C B D � { | } � � z y | z ; > J C B D � � | u � = > j @ = C = > l G i ; > g m ; @ = ; C = G > i @ G q C B D
h ; < D c = > D G @ < c = I I ; l D = > C B D < A B D J E c D k ; > J o

f a � a ` a R H i o ; i C D @ ; I I c g = > l C B D D � I D @ C = < D ; > J @ D < G E @ A D < @ D � E = @ D J E > J D @ I ; @ ; l @ ; I B f a � a ` a O o C B D
� { | z � y v z { � i G @ q < C B D G I = > = G > C B ; C C B D < c = I I ; l D = > < A B D J E c D @ D I G @ C D J = > I ; @ ; l @ ; I B f a � a ` a f

A ; > > G C h D @ D A G m D @ D J h g C B D � { | z � y v z { � o = C < B ; c c o = > C B D < ; q D > G C = A D I @ G m = J D J E > J D @
I ; @ ; l @ ; I B f a � a ` a f o = > J = A ; C D C G C B D � { | } � � z y | z ; > J C B D � � | u � = i C B D � { | z � y v z { � = > C D > J < C G



� � � � � � � � 	 � � 
 � � 
 � � � 
  � � � 
 � � � � � 
 � � � 	 � � � 
 � � 
 �
� � � � � � � � � � � � � �  � 
 � � � � � � � � �
� � � � � � � �  ! � " # � � � 
 �  � � $ 
 � � 
 � � % 
 � & � �

� 
 � � � � �   ' � ! �
( ) * * + , - , . / 0 1 2 3 , . , 1 0 + 4 5 . 6 7 / 7 5 . 8

% � � 
 9 �  � �

: ; ; < = > ? @ : A B C D B A E F ? A ? > G H I J K L M J N O P Q : E ; @ ? R F S B S F A T U V W X Y Z [ U \ ] ^ _ ` \ W [ ^
a b V c d

e e d f U S S A B g ; : @ : h @ : ; i j d k d f l

m ` > : D : A = D F n B F D E i ? o < S : ; ; B : @ D ? D i B p q I Q K ? @ D i B G H I r s t J L I J D i : D D i B : u D o : < ; @ ? h @ B E E ? > D i B
v H K w F E x B i F A S E u i B S o < B ? @ F E < F y B < = D ? x B u ? n B x B i F A S E u i B S o < B z x : E B S ? A u @ F D F u : < ; : D i

n B D i ? S ? < ? h = z ? @ F > D i B G H I J K L M J H K i : E h F R B A A ? D F u B ? > E o u i D ? D i B p q I Q K ? @ D i B G H I r s t J L I J
; o @ E o : A D D ? j d k d e d j z D i B G H I J K L M J H K E i : < < D : y B : ; ; @ ? ; @ F : D B E D B ; E D ? u : o E B D i B : u D o : < ; @ ? h @ B E E ? >
D i B v H K w D ? u ? A > ? @ n D ? D i B E u i B S o < B : A S E i : < < ; @ ? S o u B : A S ; @ B E B A D D ? D i B p q I Q K : A S D i B

G H I r s t J L I J : @ B u ? R B @ = ; < : A S B n ? A E D @ : D F A h i ? g D i B G H I J K L M J H K g F < < : u i F B R B D i B @ B u ? R B @ = ? > D i B
E u i B S o < B d ` > D i B G H I J K L M J H K F A D B A S E D ? : ; ; < = > ? @ : u i : A h B F A D i B G H I J K L M J { K O M Q F A @ B < : D F ? A D ? :
E u i B S o < B @ B u ? R B @ = ; < : A z D i B G H I J K L M J H K E i : < < ; @ ? u B B S g F D i T U V W X Y Z [ U \ ] ^ _ ` \ W [ ^ a b V c d m

| } ( ~ � � � � � ( � � �

e f d e � B < B D B ; : @ : h @ : ; i ] Z j d X d e : A S ] Z j d X d f E o x E D F D o D B : E > ? < < ? g E l

j d X d e W i B Z ? A D @ : u D ? @ : A S B : u i n : � ? @ � s � � G H I J K L M J H K E i : < < ; @ ? R F S B E o ; B @ R F E F ? A ? > D i B v H K w : A S : ; ; ? F A D
u ? n ; B D B A D @ B ; @ B E B A D : D F R B E : A S : ; ; @ ? ; @ F : D B : E E F E D : A D E g i ? E i : < < x B F A : D D B A S : A u B : D D i B { t L M Q H �

J � Q v H K w g i F < B v H K w F E x B F A h ; B @ > ? @ n B S d W i B E o ; B @ R F E ? @ = E D : > > : E E F h A B S D ? D i B { K H � Q M J E i : < < : < E ?
x B > o < < = u ? n ; B D B A D D ? F n ; < B n B A D B > > F u F B A D < = : < < @ B � o F @ B n B A D E > ? @ E u i B S o < F A h z u ? Y ? @ S F A : D F ? A z > F B < S
B A h F A B B @ F A h z @ B R F B g E z F A E ; B u D F ? A : A S D B E D F A h : A S E o x n F D D : < E S B > F A B S F A D i B � � Q M O � O M L J O H I r : A S
i : R B n F A F n o n D i @ B B � j � = B : @ E S ? u o n B A D B S _ o ; B @ F A D B A S B A D � T @ ? � B u D � : A : h B n B A D B C ; B @ F B A u B d W i B
@ B ; @ B E B A D : D F R B E : A S : E E F E D : A D E E i : < < A ? D x B u i : A h B S g F D i ? o D : ; ; @ ? R : < > @ ? n D i B G H I r s t J L I J z : A S
o ; ? A E o x n F E E F ? A ? > R : < F S @ B : E ? A E E o u i : ; ; @ ? R : < E i : < < A ? D x B o A @ B : E ? A : x < = g F D i i B < S d

j d X d f W i B Z ? A D @ : u D ? @ E @ B ; @ B E B A D : D F R B E i : < < @ B ; @ B E B A D D i B Z ? A D @ : u D ? @ : D D i B { t L M Q H � J � Q v H K w d
` A > ? @ n : D F ? A : A S F A E D @ o u D F ? A E ; @ ? R F S B S x = D i B G H I r s t J L I J D ? D i B Z ? A D @ : u D ? @ E @ B ; @ B E B A D : D F R B E i : < < x B

S B B n B S D ? i : R B x B B A @ B u B F R B S x = D i B Z ? A D @ : u D ? @ z B C u B ; D g F D i @ B E ; B u D D ? U @ D F u < B U Y X ? > D i B
U h @ B B n B A D Y V ^ Z ^ ` T W b � U \ � U � � V ^ _ _ ^ _ � b V \ b W ` Z ^ _ ` \ a V ` W ` \ ] d W i B Z ? A D @ : u D ? @ E
@ B ; @ B E B A D : D F R B E i : < < x B @ B E ; ? A E F x < B > ? @ ; @ ? n ; D D @ : A E n F E E F ? A ? > ` A > ? @ n : D F ? A : A S F A E D @ o u D F ? A
@ B u B F R B S > @ ? n D i B Z ? A E o < D : A D E i : < < x B ; @ ? n ; D < = D @ : A E n F D D B S D ? � s � � G H I J K L M J H K r z � s � � � s � �

G H I J K L M J H K r : A S � s � � t O Q K r F A R ? < R B S d

e f d f U S S A B g ; : @ : h @ : ; i j d X d j l

j d X d j W i B p q I Q K n : = z : D : A = D F n B S o @ F A h D i B u ? o @ E B ? > D i B v H K w z @ B � o B E D D i B @ B ; < : u B n B A D ? > D i B
: ; ; ? F A D B S @ B ; @ B E B A D : D F R B � E � z g i B @ B D i B h @ ? o A S E > ? @ D i B @ B � o B E D F A R ? < R B u ? A S o u D g i F u i � B ? ; : @ S F � B E
D i B E : > B D = ? > D i B � � � � � � � ? ; B @ : D F ? A E d ` n n B S F : D B < = o ; ? A @ B u B F ; D ? > D i B @ B � o B E D z D i B G H I J K L M J H K
E i : < < n : y B : @ @ : A h B n B A D E D ? : ; ; ? F A D : A : u u B ; D : x < B @ B ; < : u B n B A D d

| � ( ~ � � 4 � �   � ¡ 4   � � ¡ � ¢ ( ~ � � £ � � � (
� B < B D B ; : @ : h @ : ; i j d ¤ d f F A F D E B A D F @ B D = : A S ¥ ¦ § ¥ ¨ © ¨ ¦ ¨ ª A B g ; : @ : h @ : ; i j d ¤ d f l

e j d e j d ¤ d f m W i B G H I J K L M J H K : h @ B B E A ? D D ? u i : A h B � s � � G H I J K L M J H K r g F D i ? o D ; @ F ? @ g @ F D D B A : ; ; @ ? R : < ? > D i B p q I Q K z
g i F u i : ; ; @ ? R : < g F < < A ? D x B o A @ B : E ? A : x < = g F D i i B < S d m

U S S D i B > ? < < ? g F A h D ? U @ D F u < B ] Z j d ¤ l

j d ¤ d ¤ W i B _ ; B u F > F u : D F ? A i : E h B A B @ : < < = x B B A S F R F S B S F A D ? D @ : S B _ B u D F ? A E d ` D F E A ? D D i B @ B x = F A D B A S B S D ?
@ B u ? h A F � B z E B D z ? @ S B > F A B < F n F D E D ? : A = D @ : S B E o x u ? A D @ : u D ? @ ? @ D ? @ B E D @ F u D D i B Z ? A D @ : u D ? @ F A < B D D F A h



� � � � � � � � 	 � � 
 � � 
 � � � 
  � � � 
 � � � � � 
 � � � 	 � � � 
 � � 
 �
� � � � � � � � � � � � � �  � 
 � � � � � � � � �
� � � � � � � �  ! � " # � � � 
 �  � � $ 
 � � 
 � � % 
 � & � �

� 
 � � � � �   ' � ! �
( ) * * + , - , . / 0 1 2 3 , . , 1 0 + 4 5 . 6 7 / 7 5 . 8

% � � 
 � �  � �

9 : ; < : = > ? @ A < B C @ B D ? C E = B : ? < F G = @ F ? H F ? : B C I
J ? F K C @ B L M N O O N P Q

; D R @ F = B ? : @ B ; S T C < B A C ? < ; B A C U F = B ? : @ B F ? ? C V < C W C I F X ? C ; H F = ; < R < V < B Y X F ? @ F Z H V C B < F = F X [ \ ] ^ _ ` a ^
b A C B A C ? F ? = F B H F ? B < F = ; F X B A C c \ _ d : ? C ; D R V C B S

e f g h i j k l h m n o l j n k 4 p (

q Q S q r C V C B C H : ? : s ? : H A t U u S v S q : = I t U u S v S u : = I ; D R ; B < B D B C B A C X F V V F b < = s M

u S v S q w A C U F = B ? : @ B F ? ; A : V V H ? F W < I C x _ \ y z a ^ { | : = I : ? ? : = s C : = I H : Y X F ? V : R F D ? | B F F V ; U F = ; B ? D @ B < F =
} ~ D < H Z C = B | b : B C ? | A C : B | V < s A B | H F b C ? | B ? : = ; H F ? B : B < F = | : = I F B A C ? X : @ < V < B < C ; : = I ; C ? W < @ C ; X F ? B A C
@ F Z H V C B < F = F X B A C c \ _ d < = : @ @ F ? I : = @ C b < B A B A C [ \ ] ^ _ ` a ^ S

u S v S u w A C U F = B ? : @ B F ? ; A : V V Z : < = B : < = s F F I F ? I C ? : = I I < ; @ < H V < = C : Z F = s B A C H C ? ; F = = C V C = s : s C I F = B A C
c \ _ d : = I ; A : V V = F B : V V F b B A C C Z H V F Y Z C = B F X : = Y F = C = F B ; � < V V C I < = B A C B : ; � ; : ; ; < s = C I S

q Q S N > I I B A C X F V V F b < = s H : ? : s ? : H A ; M

u S v S Q J ? F I D @ B ; Z : Y R C ; H C @ < X < C I R Y ? C X C ? C = @ C B F R ? : = I = : Z C ; | H ? F H ? < C B : ? Y = : Z C ; | B ? : I C Z : ? � ; F ?
; Y Z R F V ; S w A C = : Z C F X : Z : = D X : @ B D ? C ? | I < ; B ? < R D B F ? | ; D H H V < C ? F ? I C : V C ? Z : Y R C H ? F W < I C I B F : ; ; < ; B
B A C [ \ ] ^ _ ` a ^ \ _ B F X < = I : ; F D ? @ C ; D H H V < C ? S w A < ; ; A : V V = F B ? C V < C W C B A C [ \ ] ^ _ ` a ^ \ _ X ? F Z ? C ; H F = ; < R < V < B Y
X F ? X < = I < = s ; F D ? @ C ; F X ; D H H V Y C W C = < X B A C ; F D ? @ C = : Z C I = F V F = s C ? ; D H H V < C ; B A C H ? F I D @ B ; H C @ < X < C I S G X
B A C [ \ ] ^ _ ` a ^ \ _ < ; D = : R V C B F F R B : < = B A C ; H C @ < X < C I H ? F I D @ B | : ; D R ; B < B D B C H ? F I D @ B C ~ D : V B F F ? R C B B C ?
B A : = B A C ; H C @ < X < C I H ? F I D @ B | ; A : V V R C ; D H H V < C I R Y B A C [ \ ] ^ _ ` a ^ \ _ | : ; : H H ? F W C I R Y B A C [ \ ] { z � ^ ` ] ^ | : B
= F : I I < B < F = : V @ F ; B S � A F D V I B A C [ \ ] ^ _ ` a ^ \ _ R C D = : R V C B F F R B : < = : ; D R ; B < B D B C H ? F I D @ B C ~ D : V B F F ?
; D H C ? < F ? B F B A C ; H C @ < X < C I H ? F I D @ B : = I B A C � � ] � _ : @ @ C H B ; : = < = X C ? < F ? H ? F I D @ B | B A C [ \ ] ^ _ ` a ^ x _ � a �
; A : V V R C : I K D ; B C I : @ @ F ? I < = s V Y | : ; : H H ? F W C I R Y B A C [ \ ] { z � ^ ` ] ^ S

u S v S � G = H C ? X F ? Z < = s : = Y : = I : V V ; C ? W < @ C ; : = I F R V < s : B < F = ; B A : B < B A : ; : s ? C C I B F H C ? X F ? Z < = : @ @ F ? I : = @ C
b < B A B A C B C ? Z ; F X B A < ; [ \ ] ^ _ ` a ^ | B A C [ \ ] ^ _ ` a ^ \ _ ; A : V V C � C ? @ < ; C : ; B : = I : ? I F X @ : ? C | ; � < V V : = I I < V < s C = @ C
B A : B b F D V I = F ? Z : V V Y R C H ? F W < I C I R Y : = C � H C ? < C = @ C I : = I H ? D I C = B @ F = B ? : @ B F ? ; D H H V Y < = s ; < Z < V : ?
; C ? W < @ C ; X F ? ; < Z < V : ? H ? F K C @ B ; : = I < = : X < ? ; B @ V : ; ; : = I C � H C I < B < F D ; Z : = = C ? S w A C [ \ ] ^ _ ` a ^ \ _
: @ � = F b V C I s C ; : = I : s ? C C ; B A : B B A ? F D s A F D B B A < ; [ \ ] ^ _ ` a ^ B A C [ \ ] ^ _ ` a ^ \ _ � { F R V < s : B < F = ; | I D B < C ; : = I
? C ; H F = ; < R < V < B < C ; ; A : V V R C < = B C ? H ? C B C I < = : @ @ F ? I : = @ C b < B A B A < ; ; B : = I : ? I : = I : = Y I C X : D V B F ? : V V C s C I
I C X : D V B R Y B A C [ \ ] ^ _ ` a ^ \ _ < = B A C H C ? X F ? Z : = @ C F X < B ; F R V < s : B < F = ; | I D B < C ; : = I ? C ; H F = ; < R < V < B < C ; ; A : V V
; < Z < V : ? V Y R C < = B C ? H ? C B C I < = : @ @ F ? I : = @ C b < B A B A < ; ; B : = I : ? I S w A C [ \ ] ^ _ ` a ^ \ _ ; A : V V C � C ? @ < ; C B A C ; : Z C
; B : = I : ? I F X I D C @ : ? C : = I I < V < s C = @ C < = ? C ; H C @ B F X : = Y H ? F I D @ B ; | H C ? ; F = = C V F ? H ? F @ C I D ? C ; b A < @ A < B
Z : Y ? C @ F Z Z C = I B F B A C � � ] � _ S

u S v S � w A C [ \ ] ^ _ ` a ^ \ _ ; A : V V X F ? B A b < B A H C ? X F ? Z | b < B A F D B @ F ; B F ? C � H C = ; C B F B A C � � ] � _ | : = Y : = I : V V ; D @ A
; C ? W < @ C ; : ; : ? C ? C ~ D < ? C I B F @ F ? ? C @ B F ? ? C Z C I Y : = Y : @ B | C ? ? F ? | F Z < ; ; < F = F ? I C X : D V B F X F ? : B B ? < R D B : R V C
B F B A C [ \ ] ^ _ ` a ^ \ _ < = B A C H C ? X F ? Z : = @ C F X : = Y B C ? Z F X B A < ; [ \ ] ^ _ ` a ^ S

u S v S � w A C [ \ ] ^ _ ` a ^ \ _ < ; ? C ; H F = ; < R V C X F ? B A C ; : X C F = � ; < B C ; B F ? : s C F X x _ \ y z a ^ { : = I B A C < ? H ? F B C @ B < F =
� < = @ V D I < = s x _ \ y z a ^ { ; D H H V < C I R Y B A C � � ] � _ : = I F B A C ? @ F = B ? : @ B F ? ; B F R C < = ; B : V V C I D = I C ? B A C

[ \ ] ^ _ ` a ^ � < = ; D @ A b : Y ; : ; B F : W F < I I : = s C ? F D ; @ F = I < B < F = ; F ? @ F = B : Z < = : B < F = B F B A C x _ \ y z a ^ { F ?
F B A C ? H C ? ; F = ; F ? H ? F H C ? B Y : = I < = V F @ : B < F = ; : B B A C x � ` a � \ � ^ � � c \ _ d B F B A C ; : B < ; X : @ B < F = F X B A C

� � ] � _ : = I B A C [ \ ] { z � ^ ` ] ^ S w A C � � ] � _ ; A : V V H ? F W < I C : V V ? C V C W : = B < = X F ? Z : B < F = F = B A C x _ \ y z a ^ { B F R C
; D H H V < C I R Y B A C � � ] � _ �



� � � � � � � � 	 � � 
 � � 
 � � � 
  � � � 
 � � � � � 
 � � � 	 � � � 
 � � 
 �
� � � � � � � � � � � � � �  � 
 � � � � � � � � �
� � � � � � � �  ! � " # � � � 
 �  � � $ 
 � � 
 � � % 
 � & � �

� 
 � � � � �   ' � ! �
( ) * * + , - , . / 0 1 2 3 , . , 1 0 + 4 5 . 6 7 / 7 5 . 8

% � � 
 ' �  � �

9 : ( ; < = > ? @ A B C 3 (

D E F D G H I H J H K F D L F K M N M J O H N J M P H J Q R N S O T U O J M J T J H N H V W R P R X P R W Y K F D L F K F

K F D L F K Z P M [ P J [ J Y H \ M P O J R W W I M ] R J M [ N \ [ P W R Q ^ H N J _ J Y H ` a b c d e f c a d R N S J Y H ` a b g h i c e b c O Y R I I j [ M N J I Q W P H W R P H R
O ] Y H S T I H [ \ J Y H S R J H O \ [ P O T U ^ M O O M [ N R N S P H J T P N [ \ k l a m n d e o p b q g R N S R N Q k h r s p c c e i g F

D E F t u S S J Y H \ [ I I [ V M N X J [ J Y H \ M P O J O H N J H N ] H M N u P J M ] I H v w K F D L F x

R N S W P [ y M S H V P M J J H N H z W I R N R J M [ N \ [ P J Y H S H y M R J M [ N _ V M J Y W P [ W [ O H S ` a b c d e f c { d p f | R S j T O J ^ H N J F

D E F K u S S J Y H \ [ I I [ V M N X J [ u P J M ] I H v w K F D L }

K F D L F D K k l a m n d e o p b q g O Y R I I H R ] Y U H N [ J H S V M J Y J Y H \ [ I I [ V M N X M N \ [ P ^ R J M [ N }

Z P [ j H ] J ~ R ^ H R N S ~ T ^ U H P
� R N T \ R ] J T P H P � O R N S � T W W I M H P � O ~ R ^ H
w R J R I [ X T H ^ [ S H I N T ^ U H P
~ R ^ H [ \ J P R S H O T W W I Q M N X M J H ^
~ T ^ U H P [ P S H O M X N R J M [ N M S H N J M \ Q M N X M J H ^ [ N n d e o p b q g R N S � [ P M N k m | f p � p f e c p a b g
G P R V M N X R N S � [ P � W H ] M \ M ] R J M [ N P H \ H P H N ] H

9 � � ( � < � � ; � A < ? �

D � F D u S S J Y H \ [ I I [ V M N X J [ u P J M ] I H v w K F D D }

K F D D F K � Y H � o b | d O Y R I I Y R y H J Y H P M X Y J J [ H N J H P R N S [ ] ] T W Q J Y H U T M I S M N X M N V Y [ I H [ P M N W R P J \ [ P J Y H
W T P W [ O H [ \ W I R ] M N X \ M J J M N X O R N S H � T M W ^ H N J [ P \ [ P [ J Y H P T O H O U H \ [ P H ] [ ^ W I H J M [ N [ \ J Y H ` a b c d e f c F
� [ J Y J Y H � o b | d R N S J Y H ` a b c d e f c a d O Y R I I ] [ � [ W H P R J H V M J Y J Y H [ J Y H P _ O [ R O J [ W H P ^ M J J Y H

` a b c d e f c a d J [ ] [ ^ W I H J H J Y H � a d � R N S J Y H � o b | d J [ W I R ] H \ M J J M N X O R N S H � T M W ^ H N J M N J Y H ^ [ O J
H \ \ M ] M H N J ^ R N N H P W [ O O M U I H F � T ] Y H N J P Q R N S [ ] ] T W R J M [ N O Y R I I N [ J U H ] [ N O M S H P H S R O R ] ] H W J R N ] H
[ \ J Y H � a d � [ P M N R N Q V R Q P H I M H y H J Y H ` a b c d e f c a d \ P [ ^ Y M O P H O W [ N O M U M I M J Q J [ ] [ ^ W I H J H J Y H

` a b c d e f c F

9 � 4 @ ( ; @ � � < A @ C 4 � (

D � F D u S S J Y H \ [ I I [ V M N X J [ W R P R X P R W Y v w � F D F D }

� z W H N S M J T P H O \ P [ ^ w R O Y u I I [ V R N ] H O ^ T O J U H R T J Y [ P M � H S M N V P M J M N X U Q J Y H ` a b g h i c e b c F
� [ T ] Y H P O O Y R I I U H O T U ^ M J J H S U Q J Y H ` a b c d e f c a d J [ O T U O J R N J M R J H H z W H N S M J T P H O \ P [ ^ w R O Y
u I I [ V R N ] H O F

D � F t u S S J Y H \ [ I I [ V M N X J [ W R P R X P R W Y v w � F K F D }

� \ J Y H w R O Y u I I [ V R N ] H M O O W H ] M \ M H S J [ U H M N ] I T S H S U Q R W R P J M ] T I R P k h r � ` a b c d e f c a d J Y H N J Y H
` a b c d e f c { d p f | R N S N [ J J Y H w R O Y u I I [ V R N ] H M N ] I T S H O J Y H k h r � ` a b c d e f c a d � g [ y H P Y H R S R N S

W P [ \ M J F

D � F K G H I H J H W R P R X P R W Y � F D F � M N M J O H N J M P H J Q R N S O T U O J M J T J H N H V W R P R X P R W Y � F D F � }

� F D F � � Y H P H ] [ O J O T N S H P R ] R O Y R I I [ V R N ] H H z ] H H S J Y H R ^ [ T N J [ \ J Y H R I I [ V R N ] H _ T N H z W H N S H S
R ^ [ T N J O \ P [ ^ [ J Y H P ] R O Y R I I [ V R N ] H O O Y R I I U H P H R I I [ ] R J H S R J J Y H � � � �   ¡ ¢ £ � ¢ � � S M P H ] J M [ N J [ ] [ y H P
J Y H O Y [ P J \ R I I F



� � � � � � � � 	 � � 
 � � 
 � � � 
  � � � 
 � � � � � 
 � � � 	 � � � 
 � � 
 �
� � � � � � � � � � � � � �  � 
 � � � � � � � � �
� � � � � � � �  ! � " # � � � 
 �  � � $ 
 � � 
 � � % 
 � & � �

� 
 � � � � �   ' � ! �
( ) * * + , - , . / 0 1 2 3 , . , 1 0 + 4 5 . 6 7 / 7 5 . 8

% � � 
 � �  � �

9 : ; < : = > ? @ A < B C @ B D ? C E = B : ? < F G = @ F ? H F ? : B C I
J ? F K C @ B L M N O O N P Q

R S T Q U C V C B C H : ? : W ? : H A Q T R T X < = < B ; C = B < ? C B Y : = I ; D Z ; B < B D B C = C [ H : ? : W ? : H A Q T R T X M

Q T R T X T \ A C = C B : ] F D = B F ^ : = Y D = C _ H C = I C I @ : ; A : V V F [ : = @ C ; ` : ^ B C ? H ? F a < I < = W ^ F ? : = Y ? C : V V F @ : B < F = ;
: ; @ F = B C ] H V : B C I < = H : ? : W ? : H A Q T R T Q ` ; A : V V Z C I C I D @ B C I ^ ? F ] B A C b c d e f g h e i f j h k Z Y b l g d m k n f o k f T

R S T X > I I = C [ H : ? : W ? : H A Q T R T p M

\ A C n q d k f ? C ; C ? a C ; B A C ? < W A B B F @ : V V ` F ? B F A : a C B A C b c d e f g h e c f @ : V V ` ^ F ? @ F ] H C B < B < a C Z < I ; ^ F ?
H F ? B < F = ; F ^ B A C r c f s ` B F Z C H : < I ^ F ? ^ ? F ] @ : ; A : V V F [ : = @ C ; T

t u v w x y x 4 w x 3 w x v z { | y } w z x { ~ � � w { ~ � z v } � ~ z � x ~ {

R p T R U C V C B C > ? B < @ V C � � X T R : = I ; D Z ; C � D C = B ? C ^ C ? C = @ C ; B F B A < ; > ? B < @ V C < = B A C < ? C = B < ? C B Y T

t � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

R P T R > I I B F B A C C = I F ^ H : ? : W ? : H A X T N T S B A C ^ F V V F [ < = W = C [ ; C = B C = @ C M

> = Y i f c o � h e � I C V < a C ? C I B F B A C i � g h k c � e l k r c f s Z D B = F B Y C B < = @ F ? H F ? : B C I < = B F B A C r c f s ; A : V V ? C ] : < = : B B A C
? < ; � F ^ B A C b c d e f g h e c f = F B [ < B A ; B : = I < = W B A : B B < B V C A : ; H : ; ; C I B F B A C n q d k f H D ? ; D : = B B F � � R � T Q
E � � � � � � G J E   ¡ > \ � � G > � � T

R P T N > I I = C [ H : ? : W ? : H A ; X T N T p ` X T N T P : = I X T N T R O M

X T N T p \ A C b c d e f g h e c f ; A : V V ; D Z ] < B ` [ < B A C : @ A : H H V < @ : B < F = ^ F ? H ? F W ? C ; ; H : Y ] C = B : ^ B C ? B A C ^ < ? ; B ` :
� B : B D B F ? Y U C @ V : ? : B < F = ` F = : = F ? < W < = : V ^ F ? ] F ^ � � U � U F @ D ] C = B P > ¢ N O O R ` ; B : B < = W B A : B H : Y ] C = B ; < =
@ F = = C @ B < F = [ < B A B A C r c f s ` : ; = F B C I < = B A C � B : B D B F ? Y U C @ V : ? : B < F = ` A : a C Z C C = ] : I C B F B A C C = I F ^
B A C H C ? < F I < ] ] C I < : B C V Y H ? C @ C I < = W B A : B @ F a C ? C I Z Y B A C @ D ? ? C = B : H H V < @ : B < F = T

X T N T P \ A C b c d e f g h e c f ; A : V V ; D Z ] < B � F ? � H V : @ C � : ^ C B Y £ G = ; D ? : = @ C ¤ F : ? I � V C : ? : = @ C � C ? B < ^ < @ : B C `
[ < B A C : @ A : H H V < @ : B < F = ^ F ? H ? F W ? C ; ; H : Y ] C = B T



� � � � � � � � 	 � � 
 � � 
 � � � 
  � � � 
 � � � � � 
 � � � 	 � � � 
 � � 
 �
� � � � � � � � � � � � � �  � 
 � � � � � � � � �
� � � � � � � �  ! � " # � � � 
 �  � � $ 
 � � 
 � � % 
 � & � �

� 
 � � � � �   ' � ! �
( ) * * + , - , . / 0 1 2 3 , . , 1 0 + 4 5 . 6 7 / 7 5 . 8

% � � 
 9 �  � �

: ; < ; = > ? @ A B C D E F G H E C F I @ J K K L M A L J M A J N O P J Q N R J Q N S T M M A N R J I U V T Q K R W F G X Y D Z [ \ @ Q S @ I @ J K K S ] N I Q I R ] ^ R @ A
W F G X Y D Z [ J N O _ ` a H Y b Y H G E Y C D [ M A c Q I A O V d R @ A B C D E F G H E C F O T M Q N e R @ A f C F g h I @ ] \ Q N e S @ J N e A I R ] R @ A
W F G X Y D Z [ J N O _ ` a H Y b Y H G E Y C D [ h \ @ Q S @ S T M M A N R J I U V T Q K R W F G X Y D Z [ I @ J K K V A P J Q N R J Q N A O V d R @ A

B C D E F G H E C F J N O P J O A J c J Q K J V K A R ] R @ A B C D [ i j E G D E ^ ] M M A c Q A \ \ Q R @ A J S @ J L L K Q S J R Q ] N ^ ] M L M ] e M A I I
L J d P A N R ; ? @ A B C D [ i j E G D E M A I A M c A I R @ A M Q e @ R R ] M A R J Q N J M A J I ] N J V K A J P ] T N R ^ ] M R @ A c J K T A ] ^ R @ A J I U
V T Q K R W F G X Y D Z [ N ] R L M A I A N R A O ^ ] M M A c Q A \ ;

k l � m n o m p q q � r s � p t u

< > ; = v A K A R A w : ; x ; = ; x J N O y A L K J S A \ Q R @ w

< > ; < ? @ A z X D a F I @ J K K P J { A L J d P A N R R ] R @ A B C D E F G H E C F ] N ] M V A ^ ] M A < > \ ] M { Q N e O J d I J ^ R A M M A S A Q L R ] ^ | A M R Q ^ Q S J R A
] ^ } J d P A N R J I Q I I T A O V d R @ A B C D [ i j E G D E

< > ; x ~ O O } J M J e M J L @ : ; x ; < w

v J R A ] ^ M A S A Q L R V d R @ A z X D a F I @ J K K V A R @ A I J P A J I R @ A O J R A ] N R @ A | A M R Q ^ Q S J R A J I Q I I T A O V d R @ A B C D [ i j E G D E ;

k � ( � � ( � � � � � � � � � � � � � � � � 4 � � � � � � � � � �

< = ; = v A K A R A ~ M R Q S K A � | : ; � ; x Q N Q R I A N R Q M A R d J N O I T V I R Q R T R A N A \ L J M J e M J L @ : ; � ; x w

: ; � ; x � P P A O Q J R A K d ^ ] K K ] \ Q N e R @ A Q I I T J N S A ] ^ R @ A S A M R Q ^ Q S J R A ] ^ � T V I R J N R Q J K } A M ^ ] M P J N S A ] ^ R @ A � ] M { h R @ A
B C D E F G H E C F h Q N S ] N I T K R J R Q ] N \ Q R @ R @ A B C D [ i j E G D E h I @ J K K A I R J V K Q I @ M A J I ] N J V K A O J R A I ^ ] M ^ Q N Q I @ Q N e R @ A

� ] M { J N O S ] M M A S R Q N e O A ^ Q S Q A N R \ ] M { ;

< = ; < ~ O O N A \ L J M J e M J L @ I : ; � ; � h : ; � ; : h : ; � ; � h : ; � ; � J N O : ; � ; � w

: ; � ; � ? @ A B C D E F G H E C F I @ J K K L T V K Q I @ h Q N J S ] N I R M T S R Q ] N R M J O A N A \ I L J L A M Q N R @ A J M A J ] ^ R @ A K ] S J R Q ] N ] ^
R @ A f C F g � J S ] L d ] ^ R @ A | A M R Q ^ Q S J R A ] ^ _ i � [ E G D E Y G j � a F b C F � G D H a C b E � a f C F g \ Q R @ Q N I A c A N � � � O J d I
] ^ M A S A Q c Q N e J S ] L d ] ^ R @ A | A M R Q ^ Q S J R A I Q e N A O V d R @ A B C D [ i j E G D E h J N O R @ A B C D E F G H E C F I @ J K K L M ] c Q O A
I T Q R J V K A A c Q O A N S A ] ^ R @ A L T V K Q S J R Q ] N R ] R @ A B C D [ i j E G D E J N O z X D a F ; � ^ R @ A B C D E F G H E C F ^ J Q K I R ] L T V K Q I @
I T S @ N ] R Q S A h R @ A z X D a F I @ J K K V A J R K Q V A M R d R ] L T V K Q I @ J N O V J S { S @ J M e A R @ A B C D E F G H E C F Q R I
M A J I ] N J V K A S ] I R I ^ ] M O ] Q N e I ] ;

: ; � ; : } M Q ] M R ] I T V P Q R R Q N e Q R I J L L K Q S J R Q ] N ^ ] M _ i � [ E G D E Y G j � a F b C F � G D H a C b E � a f C F g h R @ A B C D E F G H E C F I @ J K K
I T V P Q R R ] R @ A B C D [ i j E G D E J K K w

; = e T J M J N R A A I h
; < \ J M M J N R Q A I h
; x S A M R Q ^ Q S J R A I h
; � R A I R Q N e J N O V J K J N S Q N e M A L ] M R I h
; : O Q I R M Q V T R Q ] N I d I R A P O Q J e M J P I h
; � I L J M A L J M R I h
; � P J Q N R A N J N S A P J N T J K I h

J N O ] R @ A M P J R A M Q J K I ] M O ] S T P A N R J R Q ] N M A � T Q M A O R ] V A I T V P Q R R A O T N O A M R @ A B C D E F G H E h R ] e A R @ A M \ Q R @
\ M Q R R A N L M ] ] ^ J S S A L R J V K A R ] R @ A z X D a F J N O R @ A B C D [ i j E G D E R @ J R R @ A f C F g @ J I V A A N I T V I R J N R Q J K K d
L A M ^ ] M P A O Q N S ] N ^ ] M P J N S A \ Q R @ R @ A M A � T Q M A P A N R I ] ^ P T N Q S Q L J K h e ] c A M N P A N R J N O T R Q K Q R Q A I J T R @ ] M Q R Q A I
@ J c Q N e � T M Q I O Q S R Q ] N ;

: ; � ; � � @ A M A R @ A B C D E F G H E C F Q I T N J V K A R ] O A K Q c A M R @ A O ] S T P A N R I J N O P J R A M Q J K I O A I S M Q V A O Q N L J M J e M J L @ : ; � ; : h R @ A N h
L M ] c Q O A O R @ J R N ] N A ] ^ R @ A P Q I I Q N e O ] S T P A N R I J N O P J R A M Q J K I Q N R A M ^ A M A I h Q N J P J R A M Q J K \ J d h \ Q R @ R @ A T I A J N O
] S S T L J N S d ] ^ R @ A f C F g h ^ J Q K T M A R ] O A K Q c A M I @ J K K N ] R V A e M ] T N O I ^ ] M R @ A B C D [ i j E G D E R ] M A ^ T I A R ] S A M R Q ^ d

_ i � [ E G D E Y G j � a F b C F � G D H a C b E � a f C F g ; ~ N d O ] S T P A N R I ] M P J R A M Q J K I N ] R O A K Q c A M A O Q N J S S ] M O J N S A \ Q R @
L J M J e M J L @ : ; � ; : I @ J K K V A O A K Q c A M A O J I L M ] c Q O A O Q N � | : ; � h L J M J e M J L @ : ; � ; = ;



� � � � � � � � 	 � � 
 � � 
 � � � 
  � � � 
 � � � � � 
 � � � 	 � � � 
 � � 
 �
� � � � � � � � � � � � � �  � 
 � � � � � � � � �
� � � � � � � �  ! � " # � � � 
 �  � � $ 
 � � 
 � � % 
 � & � �

� 
 � � � � �   ' � ! �
( ) * * + , - , . / 0 1 2 3 , . , 1 0 + 4 5 . 6 7 / 7 5 . 8

% � � 
 !  �  � �

9 : ; < : = > ? @ A < B C @ B D ? C E = B : ? < F G = @ F ? H F ? : B C I
J ? F K C @ B L M N O O N P Q

R S Q S T U A C V F = B ? : @ B F ? ; A : W W @ F X H W C B C B A C Y F ? Z : B B < X C ; @ F = [ C = < C = B B F B A C E \ = C ? S U A < ; X : ] < = @ W D I C
C [ C = < = ^ \ F ? Z _ \ C C Z C = I F ? ; A < ` B \ F ? Z _ ; A F D W I B A C Y F ? Z a C = F B H ? F @ C C I < = ^ < = : @ @ F ? I : = @ C \ < B A B A C F ? < ^ < = : W
@ F = ; B ? D @ B < F = ; @ A C I D W C H ? F [ < I C I a ] B A C V F = B ? : @ B F ? < = F ? I C ? B F X C C B B A C b D a ; B : = B < : W J C ? ` F ? X : = @ C I : B C S U A < ;
\ < W W a C : B = F : I I < B < F = : W @ F ; B B F B A C E \ = C ? \ A C ? C ` : < W D ? C B F X C C B B A C ; @ A C I D W C a ] : @ B ; F ? F X < ; ; < F = ; a ] B A C
V F = B ? : @ B F ? : = I c F ? B A C < ? b D a d V F = B ? : @ B F ? ; : = I b D H H W < C ? ; S

R S Q S e U A C V F = B ? : @ B F ? ; A : W W < = ` F ? X : W W < = ; D ? C ? ; \ A F A : [ C < ; ; D C I f F = I ; : = I G = ; D ? : = @ C ` F ? B A < ; V F = B ? : @ B _ F ` B A C
C g B C = B F ` F @ @ D H : = @ ] S G ` F @ @ D H : = @ ] a ] B A C E \ = C ? ? C h D < ? C ; : I K D ; B X C = B ; F ` a F = I ; F ? < = ; D ? : = @ C ; _ B A C
V F = B ? : @ B F ? ; A : W W _ ; D a K C @ B B F B A C E \ = C ? i ; : H H ? F [ : W _ < = < B < : B C : = I H : ] ` F ? ; D @ A : I K D ; B X C = B ; F = a C A : W ` F ` B A C
E \ = C ? : = I : V A : = ^ C E ? I C ? \ < W W a C < ; ; D C I S

j j k l m n o p q r s t r u v w l 4 x y k r p ( y w ( q l p q z l u k o { s r { n l p 4 o r s q t o | r { x

N N S } > I I ~ � ~ � � � � � � � � � � � � � � � � � � � � � � � ~ � � � � � � � � 	 � � � � � � � � ~ � � � � 
 � 	 � � � � � 	 � � � � � � � � � � ~ 	 � � ~ � � ~ � � � � 	 ~ ~ � �
� � ~ 	 � � � � � � 	 � � � �  � � � � � � � � � 	  � � � � 	 ~ � �

N N S N > I I = C \ H : ? : ^ ? : H A ; R S R S } S R M b D a X < B Y F ? Z H W : @ C b : ` C B ] � G = ; D ? : = @ C f F : ? I V W C : ? : = @ C V C ? B < ` < @ : B C

N N S � > I I B A C ` F W W F \ < = ^ H : ? : ^ ? : H A M

R S R S � U A C � � � � � � � � � � ; A : W W _ \ A C = ? C h D C ; B C I B F I F ; F a ] B A C � � � � � _ @ : D ; C : = ] : = I : W W @ F = ; B ? D @ B < F = W < C = ;
? C W : B C I B F B A < ; � � � � � � � � ? C ^ < ; B C ? C I a ] : = ] b D a d V F = B ? : @ B F ? F ? b D H H W < C ? _ B F a C I < ; @ A : ? ^ C I F ? [ : @ : B C I
a ] B A C � � � � � � � � � � H F ; B < = ^ : H H ? F H ? < : B C ; C @ D ? < B ] : = I B A C � � � � � � � � � � ; A : W W I F ; F \ < B A < = B C = @ : W C = I : ?
I : ] ; F ` B A : B ? C h D C ; B : B < B ; ; F W C C g H C = ; C S

j � 3 4 � � � k { r 3 { o ( ( z � o { o u o l ( o r s t r u v w l 4 x

� � � � � � � � � � � � � � � � �

j � s z p l u k l m n o p q

N Q S } � C W C B C H : ? : ^ ? : H A R S T S } < = < B ; C = B < ? C B ] : = I ; D a ; B < B D B C = C \ H : ? : ^ ? : H A R S T S } M

R S T S } Y A C = B A C � � � � � � � � � � @ F = ; < I C ? ; B A : B B A C � � � � < ; @ F X H W C B C I _ B A C � � � � � � � � � � ; A : W W ; D a X < B : =
: H H W < @ : B < F = ` F ? ` < = : W H : ] X C = B S U A C   ¡ ¢ £ ¤ ¥ ¦ £ ¡ ¤ § ¨ : H H W < @ : B < F = ` F ? ` < = : W H : ] X C = B ; A : W W a C : @ @ F X H : = < C I
a ] : = ] I F @ D X C = B ; F ? X : B C ? < : W ; = F B ] C B I C W < [ C ? C I H D ? ; D : = B B F H : ? : ^ ? : H A � � © � � B F ^ C B A C ? \ < B A
@ F X H W C B C : ; d a D < W B ª � � � « � ¬  S b A F D W I B A C � � � � � � � � � � ` : < W B F I C W < [ C ? : = ] F ` B A C ` F ? C ^ F < = ^ I F @ D X C = B ; _
B A C � � � � � ; A : W W a C : B W < a C ? B ] B F \ < B A A F W I ` ? F X : X F D = B ; F B A C ? \ < ; C H : ] : a W C B F B A C � � � � � � � � � � _ B A C
; D X F ` Q � F ` B A C B F B : W @ F = B ? : @ B [ : W D C : ; ; C @ D ? < B ] ` F ? B A C F a W < ^ : B < F = F ` B A C � � � � � � � � � � B F I C W < [ C ? B A C
D = I C W < [ C ? C I I F @ D X C = B ; S

N Q S N � � � � ~ � � � � � ~ � � � 	 � � ~ � 	 � � � � � � � � � � � � � � �  � ! ~ � � � � � � � � � � � � � � � � � � � � � � � � � � � � ~ 	 ~ � ~ � ~ � � � � � � ;

� � � � � « � ¬ ª � ®  � �



� � � � � � � � 	 � � 
 � � 
 � � � 
  � � � 
 � � � � � 
 � � � 	 � � � 
 � � 
 �
� � � � � � � � � � � � � �  � 
 � � � � � � � � �
� � � � � � � �  ! � " # � � � 
 �  � � $ 
 � � 
 � � % 
 � & � �

� 
 � � � � �   ' � ! �
( ) * * + , - , . / 0 1 2 3 , . , 1 0 + 4 5 . 6 7 / 7 5 . 8

% � � 
 ! ! �  � �

9 : ; < = > ? > @ > � A B � C D E F E G B H I � � H E B � � J A J � A J � D � � 	 � 
 C D E K B A I F � G J � E H I J A I J � F  J H I L M N L @ O @ M @ > @ P > Q R S T L U

� V W X Y Z [ \ ] ^ _ ` � �

9 : ; : a T T b > Q c d S d e S d c P f ; g ; f U

� f ; g ; f a L d T T O @ O R b d ? S > h M O S > i > b @ L j R S S > ? > d L > R j j O b O L P O b e k R b L @ S M k @ O R b ? O > b P R ? T N d k l m @ P >
n W [ o X ^ p o W X L P d ? ? L M N i O @ @ P > j R ? ? R Q O b e T R k M i > b @ d @ O R b ;

; q r s t u v w x u s v y z Q S O @ @ > b S > h M > L @ j R S S > ? > d L > R j P R ? T N d k l m O b k ? M T O b e d T > k ? d S d @ O R b @ P d @ b R
Q S O @ @ > b b R @ O k > L R j ? O > b P d { > N > > b S > k > O { > T N | O @ ;

; 9 r s t u v w x u s v y z } @ d @ M @ R S | = > k ? d S d @ O R b ~ ~ = ~ � a � 9 � � q ;
; < n W [ o X ^ x u s v y z � R S l c ? d k > } d j > @ | � � b L M S d b k > � R d S T ~ ? > d S d b k > ~ > S @ O j O k d @ > ;

� O b d ? � d | i > b @ L P d ? ? N > O L L M > T R b ? | M c R b d ? ? k R b T O @ O R b L R j @ P > a e S > > i > b @ N > O b e L d @ O L j O > T m O b k ? M T O b e
d ? ? L M N i O @ @ d ? L d b T S > k @ O j O k d @ O R b R j d ? ? T > j O k O > b k O > L O b @ P > � R S l ; �

� � � � � � � � � � � � 3 � � � � � � � � �

9 f ; q a T T b > Q c d S d e S d c P � ~ f ; � ; 9 d b T � ~ f ; � ; < d L j R ? ? R Q L U

f ; � ; 9 � b d T T O @ O R b @ R d b | S O e P @ L @ P > � � [ � X P d L c M S L M d b @ @ R @ P > ~ R b L @ S M k @ O R b � O > b a k @ m O j d ? O > b O L
S > e O L @ > S > T R S d b d k @ O R b k R i i > b k > T d e d O b L @ @ P > � � [ � X m @ P > � � [ � X i d | Q O @ P P R ? T j S R i d b |
i R b > | R @ P > S Q O L > T M > @ R @ P > n W [ o X ^ p o W X m @ P > j M ? ? d i R M b @ k ? d O i > T O b @ P > ? O > b d k @ O R b c ? M L d b
d T T O @ O R b d ? L M i L M j j O k O > b @ @ R L d @ O L j | d ? ? R j @ P > � � [ � X � ` > � c > b L > L S > ? d @ O b e @ R L M k P ? O > b d k @ O R b L m
O b k ? M T O b e ? > e d ? k R L @ L ;   P > L > j M b T L P > ? T N d k l L P d ? ? N > S > ? > d L > T @ R @ P > n W [ o X ^ p o W X M c R b @ P > j M ? ?
T O L k P d S e > R j d ? ? ? O > b L d b T T O L i O L L d ? R j d ? ? d k @ O R b L d e d O b L @ @ P > � � [ � X ;

f ; � ; < ¡ R @ Q O @ P L @ d b T O b e @ P > c S R { O L O R b L R j � ~ f ; < � ¢ £ � ¢ ¤ } } � a � ¥ ¤ ¡   m � ~ f ; f � a � ¥ ¤ ¡   £ �
¦ £ � = � a ~ § ¨ � £ ¡ } ¨ � }   a ¡   � a � � ¤ ¢ � £ ¢ ¥ a ¡ ~ ¤ £ �   ¦ ¤ � £ ¢ § d b T � ~ f ; g � � ¡ a �
� a � ¥ ¤ ¡   m @ P > � � [ � X i d | T > k ? O b > @ R d c c S R { > d b | d c c ? O k d @ O R b j R S c d | i > b @ d b T i d | Q O @ P P R ? T
c d | i > b @ R j d b | k > S @ O j O k d @ > j R S c d | i > b @ m O b k ? M T O b e d k > S @ O j O k d @ > j R S c d | i > b @ R j @ P > P R ? T N d k l
d b T d j O b d ? k > S @ O j O k d @ > j R S c d | i > b @ O b Q P R ? > R S O b c d S @ m @ R @ P > > � @ > b @ b > k > L L d S | @ R c S R @ > k @ @ P >

� � [ � X d b T i d | Q O @ P P R ? T L M k P j M b T L d L @ P > � � [ � X L P d ? ? m c M S L M d b @ @ R @ P > R c O b O R b R j @ P >
n W [ ` © ª o ^ [ o m N > S > h M O S > T @ R R j j L > @ d b | c S > { O R M L c d | i > b @ i d T > @ R @ P > n W [ o X ^ p o W X m R S @ R L > @ R j j

d e d O b L @ d b | k R L @ L d b T T d i d e > L m @ R L M k P > � @ > b @ d L i d | N > b > k > L L d S | O b @ P > R c O b O R b R j @ P >
n W [ ` © ª o ^ [ o @ R c S R @ > k @ @ P > � � [ � X j S R i ? R L L N > k d M L > R j U

q « T > j > k @ O { > c R S @ O R b L R j @ P > � R S l ¬
9 « @ P O S T c d S @ | k ? d O i L R S S > d L R b d N ? > > { O T > b k > O b T O k d @ O b e c R L L O N ? > k R i i > b k > i > b @ R j @ P O S T c d S @ |
k ? d O i L ¬
< « > { O T > b k > R j @ P > n W [ o X ^ p o W X � ` j d O ? M S > @ R i d l > c d | i > b @ L c S R i c @ ? | @ R } M N � ~ R b @ S d k @ R S L R S
} M c c ? O > S L ¬
: « T > ? d | @ R Q R S l R j R @ P > S n W [ o X ^ p o W X ` ¬
f « @ P > n W [ o X ^ p o W X � ` j d O ? M S > @ R O i i > T O d @ > ? | S > L R ? { > d b | ? O > b L d S O L O b e j S R i @ P > V W X Y ¬ R S
 « M b L d @ O L j d k @ R S | c S R L > k M @ O R b R j @ P > V W X Y N | @ P > n W [ o X ^ p o W X R S d b | } M N � ~ R b @ S d k @ R S ;

� P > S > @ P > � � [ � X P d L Q O @ P P > ? T c d | i > b @ R j d b | c R S @ O R b R j @ P > n W [ o X ^ p o ® X Z p � c M S L M d b @ @ R @ P >
c S R { O L O R b L R j @ P > n W [ o X ^ p o m @ P > � � [ � X L P d ? ? N > > b @ O @ ? > T @ R d c c ? | L M k P c R S @ O R b R j @ P > n W [ o X ^ p o ® X Z p �
Q O @ P P > ? T @ R Q d S T @ P > k R L @ L R j d b | S > h M O S > T S > i > T O d ? Q R S l m R S j R S T d i d e > L m ? R L L R S d L
O b T > i b O j O k d @ O R b Q O @ P S > L c > k @ @ R d b | @ P O S T c d S @ | k ? d O i L R S R @ P > S ? R L L d S O L O b e M b T > S @ P > n W [ o X ^ p o ; �

� ¯ 4 � � � 3 � � ° � � °

9  ; q a T T b > Q c d S d e S d c P L � ~  ; 9 ; < @ P S R M e P � ~  ; 9 ;  d L j R ? ? R Q L U



� � � � � � � � 	 � � 
 � � 
 � � � 
  � � � 
 � � � � � 
 � � � 	 � � � 
 � � 
 �
� � � � � � � � � � � � � �  � 
 � � � � � � � � �
� � � � � � � �  ! � " # � � � 
 �  � � $ 
 � � 
 � � % 
 � & � �

� 
 � � � � �   ' � ! �
( ) * * + , - , . / 0 1 2 3 , . , 1 0 + 4 5 . 6 7 / 7 5 . 8

% � � 
 ! � �  � �

9 : ; < : = > ? @ A < B C @ B D ? C E = B : ? < F G = @ F ? H F ? : B C I
J ? F K C @ B L M N O O N P Q

R S N S T U A C V : W D C F X : H ? F H F ; C I @ A : = Y C < = B A C Z F ? [ ; A : W W \ C I C B C ? ] < = C I < = F = C F ? ] F ? C F X B A C
X F W W F ^ < = Y ] C B A F I ; M

_ : ` \ a D = < B H ? < @ C ; ; C B F D B < = B A C b F = B ? : @ B F ? ; D \ ; C c D C = B W a : Y ? C C I D H F = d
_ \ ` \ a W : \ F D ? : = I ] : B C ? < : W @ F ; B ; ; D \ ] < B B C I < = : I C B : < W C I c D F B : B < F = S

R S N S Q G = B A C @ : ; C F X @ A : = Y C ; < = B A C e f g h B F \ C H : < I X F ? D = I C ? ] C B A F I _ : ` d B A C X F ? ] F X H ? C ; C = B : B < F =
F X @ F ; B ; : = I ] C B A F I ; F X ] C : ; D ? C ] C = B ; A : W W \ C : Y ? C C I B F \ a B A C i f j k l m n o j n : = I i f j n g o p n f g
\ C X F ? C H ? F @ C C I < = Y ^ < B A B A C @ A : = Y C S U A C i f j n g o p n f g ; A : W W [ C C H : @ @ D ? : B C ? C @ F ? I ; d : ; : Y ? C C I
D H F = d F X c D : = B < B < C ; F ? @ F ; B ; : = I H ? C ; C = B : = : @ @ F D = B F X B A C @ F ; B F X B A C @ A : = Y C < = B A C e f g h d
B F Y C B A C ? ^ < B A V F D @ A C ? ; ^ A C ? C : H H W < @ : \ W C S

R S N S q G = B A C @ : ; C F X @ A : = Y C ; < = B A C e f g h B F \ C H : < I X F ? D = I C ? ] C B A F I _ \ ` I C B : < W C I c D F B : B < F = ; B F
; A F ^ B A ? C C @ F ] H F = C = B ; M ] : B C ? < : W @ F ; B ; d W : \ F D ? @ A : ? Y C ; d : = I X C C ; S r : B C ? < : W @ F ; B ; : ? C B F \ C
W C ; ; B ? : I C I < ; @ F D = B ; S � : \ F D ? @ F ; B ; B F < = @ W D I C \ D ? I C = F = ^ : Y C ; d ; D @ A : ; b : = : I : J C = ; < F =
J W : = @ F = B ? < \ D B < F = ; d s ] H W F a ] C = B G = ; D ? : = @ C H ? C ] < D ] ; d : = I < = @ W D I C @ F ; B ; X F ? t B : u C ; d : = I
< = ; D ? : = @ C d ^ F ? [ H W : @ C ; : X C B a ] C C B < = Y ; d C ; B < ] : B < = Y d : ; v \ D < W B w g o x y j z k d ; D H C ? V < ; < F = d ; ] : W W B F F W ; d
^ : ? ? : = B a W : \ F D ? d : = I @ W C : = D H S �

R S N S R G = B A C @ : ; C F X @ A : = Y C ; < = B A C r C @ A : = < @ : W : = I s W C @ B ? < @ : W B ? : I C ; e f g h B F \ C H : < I X F ? D = I C ?
] C B A F I _ \ ` I C B : < W C I c D F B : B < F = ; B F ; A F ^ B A ? C C @ F ] H F = C = B ; M ] : B C ? < : W @ F ; B ; d W : \ F D ? @ A : ? Y C ; d
: = I X C C ; S r : B C ? < : W @ F ; B ; : ? C B F \ C W C ; ; B ? : I C I < ; @ F D = B ; S { < ; @ F D = B X F ? < B C ] ; B : [ C = X ? F ]
> W W H ? < ; C ? b : B : W F Y D C F ? s W C @ B ? < @ : W J ? < @ C | D < I C B F \ C N O � S � : \ F D ? @ A : ? Y C ; B F \ C \ : ; C I F =
} : B < F = : W s W C @ B ? < @ : W b F = B ? : @ B F ? ; > ; ; F @ < : B < F = _ } s b > ` r : = D : W F X � : \ F ? ~ = < B ; _ I < X X < @ D W B ` : = I
r C @ A : = < @ : W b F = B ? : @ B F ? ; > ; ; F @ < : B < F = F X > ] C ? < @ : _ r b > > ` � : \ F ? s ; B < ] : B < = Y r : = D : W S � : \ F D ?
@ F ; B ; B F < = @ W D I C \ D ? I C = F = ^ : Y C ; d ; D @ A : ; b : = : I : J C = ; < F = J W : = @ F = B ? < \ D B < F = ; d s ] H W F a ] C = B

G = ; D ? : = @ C H ? C ] < D ] ; d : = I < = @ W D I C @ F ; B ; X F ? t B : u C ; d : = I < = ; D ? : = @ C d ^ F ? [ H W : @ C ; : X C B a ] C C B < = Y ; d
C ; B < ] : B < = Y d : ; v \ D < W B w g o x y j z k d ; D H C ? V < ; < F = d ; ] : W W B F F W ; d ^ : ? ? : = B a W : \ F D ? d : = I @ W C : = D H S � F D ? W a
W : \ F D ? ? : B C : H H W < @ : \ W C X F ? @ A : = Y C ; = F B B F C u @ C C I � S q q B < ] C ; \ : ; C ? : B C F X @ D ? ? C = B D = < F =
: Y ? C C ] C = B S

� F D ? W a ? : B C X F ? ; H C @ < : W < ; B ; = F B @ F V C ? C I \ a D = < F = : Y ? C C ] C = B ; d _ @ F = B ? F W ; : = I < = ; B ? D ] C = B : B < F =
B C @ A = < @ < : = ; F ? C = Y < = C C ? ; ` = F B B F C u @ C C I � S � q \ : ; C ? : B C X F ? D = < F = < � C I H W D ] \ C ? ; : = I H < H C
X < B B C ? ; S

R S N S � U A C X C C ; : W W F ^ C I X F ? F V C ? A C : I : = I H ? F X < B F = H ? F H F ; C I @ A : = Y C ; B F B A C e f g h < ; B F < = @ W D I C X F ?
B A C i f j n g o p n f g � k A C : I : = I ; < B C F X X < @ C C u H C = ; C d H ? F K C @ B ] : = : Y C ? d : ; ; < ; B : = B ; d ; < B C F X X < @ C : = I
; B F ? : Y C X : @ < W < B < C ; d D B < W < B < C ; d ; < B C ; C @ D ? < B a d B C W C H A F = C : = I X : @ ; < ] < W C B ? : = ; ] < ; ; < F = @ F ; B ; S

U A C i f j n g o p n f g � B A C � l � � i f j n g o p n f g d F ? B A C � D \ v � D \ @ F = B ? : @ B F ? < ; : W W F ^ C I : = F V C ? A C : I : = I
H ? F X < B X C C F X � q � X F ? e f g h B F \ C H C ? X F ? ] C I \ a A < ; F ^ = X F ? @ C ; S U A C i f j n g o p n f g < ; : W W F ^ C I : =
F V C ? A C : I : = I H ? F X < B X C C F X � O � X F ? e f g h H C ? X F ? ] C I \ a : � l � � i f j n g o p n f g : = I : � l � �

i f j n g o p n f g < ; : W W F ^ C I : = F V C ? A C : I : = I H ? F X < B X C C F X � O � X F ? e f g h H C ? X F ? ] C I \ a : � D \ v
� D \ @ F = B ? : @ B F ? S } F F V C ? A C : I : = I H ? F X < B ^ < W W \ C : W W F @ : B C I B F b A : = Y C E ? I C ? ; < ; ; D C I X F ? Z F ? [ B F
\ C H C ? X F ? ] C I D = I C ? b : ; A > W W F ^ : = @ C ;

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� ' � ! > I I = C ^ ; D \ H : ? : Y ? : H A R S Q S q M

R S Q S q U A C i f j n g o p n f g @ F = X < ? ] ; B A : B d H ? < F ? B F \ < I I < = Y B A C � g f � � p n d < B @ : ? C X D W W a < = V C ; B < Y : B C I B A C
� m o p � f � n � � e f g h : = I : H H W < C I B F B A : B < = V C ; B < Y : B < F = B A C I C Y ? C C F X @ : ? C : = I ; [ < W W I C ; @ ? < \ C I < =



� � � � � � � � 	 � � 
 � � 
 � � � 
  � � � 
 � � � � � 
 � � � 	 � � � 
 � � 
 �
� � � � � � � � � � � � � �  � 
 � � � � � � � � �
� � � � � � � �  ! � " # � � � 
 �  � � $ 
 � � 
 � � % 
 � & � �

� 
 � � � � �   ' � ! �
( ) * * + , - , . / 0 1 2 3 , . , 1 0 + 4 5 . 6 7 / 7 5 . 8

% � � 
 ! � �  � �

9 : ; : < ; : 9 = > ? @ A ? @ B < C D E F G = E : H I J F G I K G C H E 9 ; I D C L E L M E G N E E F G = E C O O J E I K G = E M C L L I P J H E F G O
: F L G = E : P G J : Q P Q I O C F < I K M C L O B G = E L E < ; E E I K : P P E O O 9 ; I D C L E L G I G = E R S T U V W X U S V 9 ; C I ; G I
O J M H C O O C I F I K M C L B : F L G = E O J K K C P C E F P Y : F L P I H 9 Q E G E F E O O I K G = E C F K I ; H : G C I F 9 ; I D C L E L M Y G = E

Z [ T \ V ? ] = E R S T U V W X U S V C O F I G E F G C G Q E L G I P I H 9 E F O : G C I F I ; G I : F E ^ G E F O C I F I K G = E R S T U V W X U
_ ` a \ K I ; P I F L C G C I F O N = C P = P I J Q L ; E : O I F : M Q Y = : D E M E E F : O P E ; G : C F E L M Y G = E R S T U V W X U S V M Y O J P =

P : ; E K J Q C F D E O G C < : G C I F J F L E ; G : b E F 9 ; C I ; G I G = E O J M H C O O C I F I K G = E M C L ?

c d � e f g h i

� � j ! k E Q E G E G = E 9 E ; C I L : G G = E E F L I K 9 : ; : < ; : 9 = l ? m ? @ B : F L O J M O G C G J G E G = E K I Q Q I N C F < N I ; L O n o B M J G E ^ P Q J L C F < : F Y
P I F O E p J E F G C : Q B C F L C ; E P G I ; O 9 E P C : Q L : H : < E O ? o

� � j � q L L F E N O J M 9 : ; : < ; : 9 = l ? m ? l n

l ? m ? l r K G = E R S T U V W X U S V C O L E Q : Y E L C F G = E 9 E ; K I ; H : F P E I K G = E s S V t M Y : F : P G I ; I H C O O C I F I K G = E
R S T U V W X U S V I ; : F Y I F E E H 9 Q I Y E L I ; E F < : < E L M Y G = E R S T U V W X U S V L C ; E P G Q Y I ; C F L C ; E P G Q Y B I ; M Y : F Y

P : J O E N C G = C F G = E u v w x y z { x v y | } P I F G ; I Q B G = E F G = E R S T U V W X U _ ` a \ O = : Q Q M E E ^ G E F L E L K I ; O J P =
; E : O I F : M Q E G C H E : O G = E R S T ~ � � U W T U H : Y L E P C L E C F P I F O J Q G : G C I F N C G = G = E R S T U V W X U S V ? ] = E Z [ T \ V
O = : Q Q M E ; E C H M J ; O E L M Y G = E R S T U V W X U S V K I ; : Q Q ; E : O I F : M Q E P I O G O C F P J ; ; E L M Y G = E Z [ T \ V : O G = E
; E O J Q G I K O J P = L E Q : Y B C F P Q J L C F < : Q Q O E ; D C P E O ; E p J C ; E L M Y G = E Z [ T \ V K ; I H G = E R S T ~ � � U W T U : O :
; E O J Q G I K O J P = L E Q : Y M Y G = E R S T U V W X U S V : F L B C F 9 : ; G C P J Q : ; B G = E P I O G I K G = E u v w } � � x z w x | } O E ; D C P E O
L J ; C F < G = E 9 E ; C I L M E G N E E F G = E L : G E I K � � � ~ U W T U ` W � � \ V � S V a W T X \ S � U � \ s S V t O G : G E L C F q ; G C P Q E q �

@ = E ; E C F : O G = E O : H E H : Y M E E ^ G E F L E L G = ; I J < = G = E 9 ; I D C O C I F O I K G = E O E � E F E ; : Q � I F L C G C I F O
: F L : F Y Q : G E ; B : P G J : Q L : G E I K � � � ~ U W T U ` W � � \ V � S V a W T X \ S � U � \ s S V t : P = C E D E L M Y G = E R S T U V W X U S V ? o

c � � � � � � g � � � � i � � � � � � � i � � � � � e � � � � � � � e � � � � g � e � � e � � � � � g � �

� � j ! k E Q E G E O J M 9 : ; : < ; : 9 = � ? � ? > ? @ C F C G O E F G C ; E G Y ?

� � j � k E Q E G E O J M 9 : ; : < ; : 9 = � ? � ? > ? > C F C G O E F G C ; E G Y : F L O J M O G C G J G E F E N O J M 9 : ; : < ; : 9 = � ? � ? > ? > n

� ? � ? > ? > G = E � N F E ; K : C Q O G I 9 : Y G = E � I F G ; : P G I ; N = E F L J E G = E : H I J F G P E ; G C K C E L M Y G = E
� I F O J Q G : F G I ; : N : ; L E L M Y : ; M C G ; : G C I F I ; : � I J ; G B E ^ P E 9 G N = E ; E G = E � N F E ; = : O : M I F : K C L E
P Q : C H K I ; O E G I K K B I ; o

� � j � q L L G = E K I Q Q I N C F < 9 : ; : < ; : 9 = n
� ? � ? l r K G = E R S T U V W X U S V O G I 9 O G = E s S V t I ; G E ; H C F : G E O G = E R S T U V W X U C F : P P I ; L : F P E N C G = G = E
9 : ; : < ; : 9 = O : M I D E B G = E O C G E : F L G = E s S V t O = : Q Q M E Q E K G M Y G = E R S T U V W X U S V C F O E P J ; E : F L O : K E
P I F L C G C I F O : O ; E p J C ; E L M Y : J G = I ; C G C E O = : D C F < � J ; C O L C P G C I F : F L G = E R S T U V W X U � S X � a \ T U ~ ? o

� � � e � e � � � � � � � � � � � � i

�  j ! q L L F E N O J M 9 : ; : < ; : 9 = � ? > ? > n
� ? > ? > o r K G = E Z [ T \ V < C D E O G = E F I G C P E C F N ; C G C F < L E O P ; C M E L C F 9 : ; : < ; : 9 = � ? � ? l G I = : D E : L C O 9 J G E
; E O I Q D E L M Y : ; M C G ; : G C I F B G = E R S T U V W X U S V : < ; E E O G = : G G = C O 9 : ; : < ; : 9 = � ? > ? > O = : Q Q M E P I F O G ; J E L : O :
K I ; H : Q P I F O E F G G I G = E O G : Y I K : F Y Q C E F 9 ; I P E E L C F < O J F G C Q : F : N : ; L C O ; E F L E ; E L C F G = E : ; M C G ; : G C I F I ;
O J P = L C O 9 J G E C O I G = E ; N C O E ; E O I Q D E L M E G N E E F G = E 9 : ; G C E O ? r F F I E D E F G O = : Q Q G = E R S T U V W X U S V M E
L E 9 ; C D E L I K C G O ; C < = G G I E F K I ; P E C G O Q C E F : < : C F O G G = E � V S � \ X U O = I J Q L G = E Z [ T \ V K : C Q G I O : G C O K Y : F Y



� � � � � � � � 	 � � 
 � � 
 � � � 
  � � � 
 � � � � � 
 � � � 	 � � � 
 � � 
 �
� � � � � � � � � � � � � �  � 
 � � � � � � � � �
� � � � � � � �  ! � " # � � � 
 �  � � $ 
 � � 
 � � % 
 � & � �

� 
 � � � � �   ' � ! �
( ) * * + , - , . / 0 1 2 3 , . , 1 0 + 4 5 . 6 7 / 7 5 . 8

% � � 
 ! 9 �  � �

: ; < = ; > ? @ A B = C D A C E @ D F > C ; @ = G H > A G @ I G @ ; C D J
K @ G L D A C M N O P P O Q R

; @ S = C @ ; T ; U ; @ J ; V ; = > < C = C = > W E T T G > C B D J = < I E C D = > @ D < I D A C G W U B = A B C B D T = D > I @ G A D D J = > V < U D @ D
A G X X D > A D J Y K @ G Z = J D J > G C B = > V = > C B = < I ; @ ; V @ ; I B [ Y \ Y \ < B ; T T I @ D Z D > C C B D ] ^ _ ` a b c ` ^ a W @ G X C ; d = > V C B D
< C D I < @ D e E = @ D J S f C B D ] ^ _ g ` a h c ` i ^ _ � i j _ � c ` C G I @ D < D @ Z D ; > J k G @ I D @ W D A C ; T = D > C G U B = A B = C X ; f S D
D > C = C T D J Y l

m n � o p q r s q t p u p v � p o � w u � � o p � r o q x

� ! y ! z D T D C D < E S I ; @ ; V @ ; I B Q Y { Y { Y { = > = C < D > C = @ D C f ; > J < E S < C = C E C D > D U < E S I ; @ ; V @ ; I B Q Y { Y { Y { N
Q Y { Y { Y { l D @ @ G @ < = > C B D ] ^ _ ` a b c ` | ^ c h } j _ ` g U B = A B C B D ] ^ _ ` a b c ` ^ a A G E T J > G C B ; Z D J = < A G Z D @ D J
; I I T f = > V C B D < C ; > J ; @ J G W A ; @ D J D < A @ = S D J = > I ; @ ; V @ ; I B \ Y { R Y { ~ l

� ! y � z D T D C D I ; @ ; V @ ; I B Q Y { Y O = > = C < D > C = @ D C f ; > J g h � g ` i ` h ` j C B D W G T T G U = > V > D U I ; @ ; V @ ; I B Q Y { Y O N
Q Y { Y O l � D W G @ D A G X X D > A = > V ; > f � ^ a � � C B D ] ^ _ ` a b c ` ^ a < B ; T T J D C D @ X = > D C B D T G A ; C = G > < G W ; T T
E > J D @ V @ G E > J E C = T = C = D < ; > J < C @ E A C E @ D < = > J = A ; C D J = > C B D ] ^ _ ` a b c ` | ^ c h } j _ ` g � G @ C B ; C ; @ D J = < A G Z D @ ; S T D
S f ; I I T f = > V C G ; > = > < I D A C = G > G W C B D � � b c j ^ � ` � j � ^ a � C B D J D V @ D D G W A ; @ D ; > J < d = T T J D < A @ = S D J = >
I ; @ ; V @ ; I B \ Y { R Y { Y l

� ! y � ? J J > D U I ; @ ; V @ ; I B Q Y { Y � N
� � � � � l � B D ] ^ _ ` a b c ` ^ a < B ; T T > D = C B D @ E > J D @ C ; d D C G @ D I ; = @ ; > J k G @ @ D I T ; A D ; > f J ; X ; V D U B ; C < G D Z D @ C G

C B D U G @ d G W G C B D @ A G > C @ ; A C G @ < � G @ C G ; J L G = > = > V I @ G I D @ C f � > G @ ; A d > G U T D J V D C B D < ; X D U ; < A ; E < D J G @
G A A ; < = G > D J S f C B D ] ^ _ ` a b c ` ^ a � U = C B G E C W = @ < C A G > < E T C = > V C B D � � _ j a ; > J @ D A D = Z = > V U @ = C C D > = > < C @ E A C = G > <
; < C G C B D A G E @ < D G W ; A C = G > C G S D W G T T G U D J W @ G X D = C B D @ C B D � � _ j a G @ C B D ] ^ _ g h � ` b _ ` Y � G U D Z D @ �
U B D @ D C B D @ D = < J ; > V D @ C G T = W D G @ I E S T = A < ; W D C f � C B D ] ^ _ ` a b c ` ^ a < B ; T T C ; d D < E A B D X D @ V D > A f ; A C = G > ; <
= C J D D X < > D A D < < ; @ f C G @ D X G Z D C B D J ; > V D @ Y l

m � q p � t s w u � 	 w 
 w o � p � � � � � � q w u s r �

� � y ! ? J J � � � � � �  � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  �

l G @ U B D C B D @ ; > f C G � = A G @ B ; � ; @ J G E < < E S < C ; > A D < G @ X ; C D @ = ; T < ; T @ D ; J f ; C C B D � � b c j ^ � ` � j � ^ a � � ; > J
U B = A B U D @ D C B D > B ; @ X T D < < G @ < C G @ D J � A G > C ; = > D J G @ G C B D @ U = < D J D ; T C U = C B = > ; A A G @ J ; > A D U = C B T D V ; T
; > J @ D V E T ; C G @ f @ D e E = @ D X D > C <   U D @ D J D ; T C U = C B S f C B D ] ^ _ ` a b c ` ^ a G @ ; > f G > D W G @ U B G X C B D

] ^ _ ` a b c ` ^ a = < @ D < I G > < = S T D = > ; X ; > > D @ U B = A B J G D < > G C A G X I T f U = C B T D V ; T ; > J @ D V E T ; C G @ f
@ D e E = @ D X D > C < � G @ U B = A B C B @ D ; C D > < B E X ; > B D ; T C B ; > J < ; W D C f G @ C B D D > Z = @ G > X D > C � G @ X ; C D @ = ; T
J ; X ; V D C G C B D I @ G I D @ C f G W C B D � � _ j a G @ G C B D @ < � l

� � y � ? J J � � � � � �  � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  �

l G @ C B ; C ; > f C G � = A G @ B ; � ; @ J G E < < E S < C ; > A D < G @ X ; C D @ = ; T < ; T @ D ; J f ; C C B D � � b c j ^ � ` � j � ^ a � � ; > J
U B = A B U D @ D C B D > B ; @ X T D < < G @ < C G @ D J � A G > C ; = > D J G @ G C B D @ U = < D J D ; T C U = C B = > ; A A G @ J ; > A D U = C B T D V ; T
; > J @ D V E T ; C G @ f @ D e E = @ D X D > C <   U D @ D J D ; T C U = C B S f C B D ] ^ _ ` a b c ` ^ a G @ ; > f G > D W G @ U B G X C B D

] ^ _ ` a b c ` ^ a = < @ D < I G > < = S T D = > ; X ; > > D @ U B = A B J G D < > G C A G X I T f U = C B T D V ; T ; > J @ D V E T ; C G @ f
@ D e E = @ D X D > C < � G @ U B = A B C B @ D ; C D > < B E X ; > B D ; T C B ; > J < ; W D C f G @ C B D D > Z = @ G > X D > C � G @ X ; C D @ = ; T
J ; X ; V D C G C B D I @ G I D @ C f G W C B D � � _ j a G @ G C B D @ < � l



� � � � � � � � 	 � � 
 � � 
 � � � 
  � � � 
 � � � � � 
 � � � 	 � � � 
 � � 
 �
� � � � � � � � � � � � � �  � 
 � � � � � � � � �
� � � � � � � �  ! � " # � � � 
 �  � � $ 
 � � 
 � � % 
 � & � �

� 
 � � � � �   ' � ! �
( ) * * + , - , . / 0 1 2 3 , . , 1 0 + 4 5 . 6 7 / 7 5 . 8

% � � 
 ! 9 �  � �

� � : � ; < < = > ? @ A B C D E D F E D C G H I J I K L M

H I J I K L N O P G > Q R S T U V W T R U X D A @ > @ Y E C > E Z [ P @ M

K \ D = ] P Y ^ [ X Y E _ D ` D E < Y A @ a A B @ P D = X > @ Y E Z D P > E [ D b @ P Y B > B E Y A F G P B ] P G > Q R S T U V W T R U c [ P @
a A B d e Y = P E D X P Y E @ Y E a A C C b [ > E @ P Y P G > f g V W h R i T j h k R U l c Y E
m \ D = ] P Y ^ [ X Y E _ D ` D E < Y A @ a A B @ P D = X > @ Y E Z D P > E [ D b @ ? G [ X G ? > E > D b E > D < ] D P P G > f g V W h R i T j h

k R U l n B A P ? G [ X G ? > E > P G > Z G D E Z b > @ @ Y E @ P Y E > < c X Y = P D [ = > < Y E Y P G > E ? [ @ > < > D b P ? [ P G [ =
D X X Y E < D = X > ? [ P G b > F D b D = < E > F A b D P Y E ] E > o A [ E > Z > = P @ \ c P Y B > < > D b P ? [ P G [ = D Z D = = > E ? G [ X G
< Y > @ = Y P X Y Z C b ] ? [ P G b > F D b Y E E > F A b D P Y E ] E > o A [ E > Z > = P @ Y E ? G [ X G P G E > D P > = @ G A Z D = G > D b P G
D = < @ D O > P ] Y E P G > > = p [ E Y = Z > = P Y E X D A @ > @ Z D P > E [ D b < D Z D F > P Y P G > C E Y C > E P ] Y O P G > q r S h U Y E
Y P G > E @ c P G > Q R S T U V W T R U @ G D b b P D s > D b b E > D @ Y = D B b > @ P > C @ c [ = X b A < [ = F @ P Y C C [ = F P G > k R U l c P Y
> = @ A E > P G D P = Y C > E @ Y = @ A O O > E @ [ = t A E ] c @ [ X s = > @ @ Y E < > D P G D = < P G D P = Y C E Y C > E P ] [ @ [ = t A E > < Y E
< > @ P E Y ] > < D @ D E > @ A b P Y O > ^ C Y @ A E > P Y Y E P G > C E > @ > = X > Y O P G > _ D ` D E < Y A @ a A B @ P D = X > @ Y E
Z D P > E [ D b @ c D = <
J \ [ Z Z > < [ D P > b ] E > C Y E P P G > X [ E X A Z @ P D = X > @ P Y P G > Q R S u v g T V S T D = < P G > q r S h U B ] P > b > C G Y = > c
? [ P G ? E [ P P > = X Y = O [ E Z D P [ Y = ? [ P G [ = K m G Y A E @ I

N = P G > X D @ > Y O D = ] X [ E X A Z @ P D = X > @ < > @ X E [ B > < [ = C D E D F E D C G H I J I K L c P G > Q R S T U V W T R U @ G D b b B >
E > @ C Y = @ [ B b > c D P P G > Q R S T U V W T R U w u @ Y b > > ^ C > = @ > c O Y E X b > D = [ = F A C c E > Z Y p [ = F c X Y = P D [ = [ = F c
@ P Y E [ = F c Y E Y P G > E ? [ @ > < > D b [ = F ? [ P G P G > P Y ^ [ X Y E _ D ` D E < Y A @ a A B @ P D = X > @ Y E Z D P > E [ D b @ D = <
D = ] < D Z D F > X D A @ > < P G > E > B ] [ = D Z D = = > E ? G [ X G P G > D A P G Y E [ P [ > @ G D p [ = F t A E [ @ < [ X P [ Y =
< > P > E Z [ = > ? [ b b M

K \ Z > > P D b b D C C b [ X D B b > b > F D b D = < E > F A b D P Y E ] E > o A [ E > Z > = P @ D = < > = @ A E > X Y Z C b [ D = X > ? [ P G D = ]
D C C b [ X D B b > C > E Z [ P @ Y E Y P G > E D A P G Y E [ ` D P [ Y = @ I
m \ E > Z Y p > D = ] P G E > D P P Y G A Z D = G > D b P G D = < @ D O > P ] Y E P G > > = p [ E Y = Z > = P c D = <
J \ E > X P [ O ] D b b Z D P > E [ D b < D Z D F > P Y P G > C E Y C > E P ] Y O P G > q r S h U D = < Y P G > E @ I x

y y z { | } ~ � � z ~ � { | } � � � ~ �

J J I K ; < < = > ? @ A B C D E D F E D C G @ H I � I m c H I � I J D = < H I � I � M

H I � I m � G > Q R S T U V W T R U @ G D b b X Y Z C b ] D = < X D A @ > D b b Y O [ P @ a A B d e Y = P E D X P Y E @ c a A C C b [ > E @ D = < D = ] Y = > O Y E
? G Y Z P G > Q R S T U V W T R U [ @ E > @ C Y = @ [ B b > P Y X Y Z C b ] ? [ P G D b b D C C b [ X D B b > C E Y p [ @ [ Y = @ c E > o A [ E > Z > = P @ D = <
@ D O > P ] @ P D = < D E < @ Y O P G > � X X A C D P [ Y = D b _ > D b P G D = < a D O > P ] ; X P D = < E > F A b D P [ Y = @ P G > E > P Y I � A E P G > E c P G >

Q R S T U V W T R U @ G D b b X Y Z C b ] D = < X D A @ > D b b Y O [ P @ a A B d e Y = P E D X P Y E @ c a A C C b [ > E @ D = < D = ] Y = > O Y E ? G Y Z P G >
Q R S T U V W T R U [ @ E > @ C Y = @ [ B b > P Y X Y Z C b ] ? [ P G D = ] � = P D E [ Y a G Y E > @ e > = P E > O Y E � > = P D b _ > D b P G a > E p [ X > @ �

� Y b [ X [ > @ D = < � E Y X > < A E > @ P G D P Z D ] B > [ = O Y E X > Y E B E Y A F G P [ = P Y O Y E X > < A E [ = F X Y = @ P E A X P [ Y = I � G >
Q R S T U V W T R U @ G D b b B > < > @ [ F = D P > < D = < G > E > B ] D X X > C P @ P G > E > @ C Y = @ [ B [ b [ P [ > @ D = < < > @ [ F = D P [ Y = D @

� e Y = @ P E A X P Y E � A = < > E P G > � X X A C D P [ Y = D b _ > D b P G D = < a D O > P ] ; X P Y = P G > � E Y t > X P D = < G > E > B ] D @ @ A Z > @
D b b b [ D B [ b [ P [ > @ D = < Y B b [ F D P [ Y = @ [ Z C Y @ > < Y = D � e Y = @ P E A X P Y E � B ] P G > � X X A C D P [ Y = D b _ > D b P G D = < a D O > P ]
; X P I

� E [ Y E P Y X Y Z Z > = X > Z > = P Y O P G > � Y E s c P G > Q R S T U V W T R U @ G D b b @ A B Z [ P P Y P G > q r S h U M
D \ � Y X A Z > = P D P [ Y = Y O D p D b [ < � Y E s C b D X > a D O > P ] D = < N = @ A E D = X > � Y D E < X b > D E D = X > X > E P [ O [ X D P > D = <
X Y = O [ E Z D P [ Y = Y O P G > Q R S T U V W T R U w u � e � e ; � d � C > E O Y E Z D = X > E D P [ = F I
B \ � Y X A Z > = P D P [ Y = Y O P G > Q R S T U V W T R U w u [ = @ A E D = X > X Y p > E D F > I
X \ � Y X A Z > = P D P [ Y = Y O P G > Q R S T U V W T R U w u [ = d G Y A @ > @ D O > P ] E > b D P > < C E Y F E D Z @ I
< \ ; X Y C ] Y O P G > � Y P [ X > Y O � E Y t > X P O [ b > < ? [ P G P G > � [ = [ @ P E ] Y O � D B Y A E < > @ X E [ B [ = F P G > � Y E s P Y B >
C > E O Y E Z > < D = < < > @ [ F = D P [ = F P G > Q R S T U V W T R U D @ � e Y = @ P E A X P Y E � I

� G > Q R S T U V W T R U G > E > B ] E > C E > @ > = P @ D = < ? D E E D = P @ P Y P G > q r S h U P G D P D C C E Y C E [ D P > G > D b P G D = < @ D O > P ]
[ = @ P E A X P [ Y = D = < P E D [ = [ = F G D p > B > > = C E Y p [ < > < D = < ? [ b b B > C E Y p [ < > < P Y P G > Q R S T U V W T R U w u > Z C b Y ] > > @



� � � � � � � � 	 � � 
 � � 
 � � � 
  � � � 
 � � � � � 
 � � � 	 � � � 
 � � 
 �
� � � � � � � � � � � � � �  � 
 � � � � � � � � �
� � � � � � � �  ! � " # � � � 
 �  � � $ 
 � � 
 � � % 
 � & � �

� 
 � � � � �   ' � ! �
( ) * * + , - , . / 0 1 2 3 , . , 1 0 + 4 5 . 6 7 / 7 5 . 8

% � � 
 ! � �  � �

9 : ; < : = > ? @ A < B C @ B D ? C E = B : ? < F G = @ F ? H F ? : B C I
J ? F K C @ B L M N O O N P Q

: = I R D S T U F = B ? : @ B F ? ; V R D H H W < C ? ; : = I : = X F = C Y F ? Z A F [ B A C \ ] ^ _ ` a b _ ] ` < ; ? C ; H F = ; < S W C V S C Y F ? C B A C
c ] ` d < ; @ F [ [ C = @ C I : = I : e ? C C ; B F H ? F f < I C B F B A C g h ^ i ` V < Y ? C j D C ; B C I V H ? F F Y F Y ; D @ A < = ; B ? D @ B < F =

: = I B ? : < = < = e k

l A C \ ] ^ _ ` a b _ ] ` ; A : W W B F D ? B A C : H H ? F H ? < : B C : ? C : B F Y : [ < W < : ? < m C < B ; C W Y Z < B A B A C K F S ; < B C H ? < F ? B F
@ F [ [ C = @ C [ C = B F Y B A C n F ? o k

P k Q k p q l A C \ ] ^ _ ` a b _ ] ` ; A : W W < = I C [ = < Y X : = I ; : f C A : ? [ W C ; ; B A C g h ^ i ` V < B ; : e C = B ; V F Y Y < @ C ? ; V I < ? C @ B F ? ; V
C [ H W F X C C ; V @ F = ; D W B : = B ; V ; D @ @ C ; ; F ? ; : = I : ; ; < e = ; Y ? F [ : = I : e : < = ; B B A C @ F = ; C j D C = @ C ; F Y : = X : = I : W W
; : Y C B X < = Y ? : @ B < F = ; @ F [ [ < B B C I S X B A C \ ] ^ _ ` a b _ ] ` D = I C ? E r R > V < = @ W D I < = e B A C H : X [ C = B F Y W C e : W Y C C ; : = I
I < ; S D ? ; C [ C = B ; F = : ; F W < @ < B F ? : = I @ W < C = B S : ; < ; k

R D @ A < = I C [ = < B X ; A : W W : H H W X B F B A C C s B C = B B F Z A < @ A B A C g h ^ i ` < ; = F B @ F f C ? C I S X < = ; D ? : = @ C V H ? F f < I C I B A : B
B A C < = I C [ = < B X @ F = B : < = C I < = B A < ; H : ? : e ? : H A ; A : W W S C W < [ < B C I B F @ F ; B ; : = I I : [ : e C ; ? C ; D W B < = e I < ? C @ B W X Y ? F [
; D @ A < = Y ? : @ B < F = ; : = I ; A : W W = F B C s B C = I B F : = X @ F = ; C j D C = B < : W V < = I < ? C @ B F ? ; H C @ < : W I : [ : e C ; k

P k Q k Q q l A C g h ^ i ` D = I C ? B : o C ; B F < = @ W D I C < = < B ; @ F = B ? : @ B ; Z < B A F B A C ? @ F = B ? : @ B F ? ; : = I t F ? < = < B ; < = ; B ? D @ B < F = ; B F
< B ; F Z = Y F ? @ C ; B A C ? C j D < ? C [ C = B B A : B B A C F B A C ? @ F = B ? : @ B F ? F ? F Z = Y F ? @ C ; V : ; B A C @ : ; C [ : X S C V Z < W W @ F [ H W X
Z < B A I < ? C @ B < F = ; : = I < = ; B ? D @ B < F = ; Y ? F [ B A C \ ] ^ _ ` a b _ ] ` Z < B A ? C ; H C @ B B F F @ @ D H : B < F = : W A C : W B A : = I ; : Y C B X : = I
? C W : B C I [ : B B C ? ; k q

u v w x y ( � z { | } 4 ~ ( � � ~ � � } | ( x z � � ~ ~ (

p Q k � G = > ? B < @ W C � U � O k N : I I B A C Y F W W F Z < = e H : ? : e ? : H A ; M

� O k N k N k � l A C g h ^ i ` Z < W W V < Y ? C j D < ? C I V ; D S [ < B B A C � ` a h � ^ � � a ^ � � � i b � � � b a _ � ] ^ � V @ F [ H W C B C Z < B A B A C
= C @ C ; ; : ? X Y F ? [ ; V B F F S B : < = : H H ? F f : W Y ? F [ B A C � : @ B F ? X G = ; H C @ B < F = � ? : = @ A F Y B A C � < = < ; B ? X F Y
� : S F D ? : = I B A C U C ? B < Y < @ : B C ; F Y > H H ? F f : W Y ? F [ B A C � < = < ; B ? X F Y � = f < ? F = [ C = B : = I � = C ? e X : = I Z < W W
H : X : W W @ F ; B ; < = @ F = = C @ B < F = B A C ? C Z < B A k

� O k N k p k � > H H W < @ : B < F = ; Y F ? H C ? [ < B ; ? C j D < ? < = e g h ^ i ` � � ; < e = : B D ? C ; A : W W S C ; D S [ < B B C I S C Y F ? C c ] ` d < ;
@ F [ [ C = @ C I k

> I I B F B A C C = I F Y H : ? : e ? : H A � O k N k Q V B A C Y F W W F Z < = e M
� � � � \ ] ^ _ ` a b _ ] ` ; A : W W = F B < Y X B A C U A < C Y � D < W I < = e E Y Y < @ < : W F ? B A C ? C e < ; B C ? C I @ F I C : e C = @ X Z A C ? C
: H H W < @ : S W C V F Y B A C ? C : I < = C ; ; V ; D S ; B : = B < : W @ F [ H W C B < F = V : = I @ F [ H W C B < F = F Y B A C ; B : e C ; F Y
@ F = ; B ? D @ B < F = ; C B F D B < = B A C E = B : ? < F � D < W I < = e U F I C k l A C \ ] ^ _ ` a b _ ] ` ; A : W W S C H ? C ; C = B : B C : @ A
; < B C < = ; H C @ B < F = S X : = < = ; H C @ B F ? F ? ? C e < ; B C ? C I @ F I C : e C = @ X : ; : H H W < @ : S W C D = I C ? B A C E = B : ? < F
� � � � � � � 	 � � � � 
 �

� C W C B C � � �  � � � � � � � � � � � � � � � � � � 	 � � � � � � 
 � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � 	 � � � � � 
 � � 
 � � � � � � 


� O k N k   G = ; H C @ B < F = U C ? B < Y < @ : B C ; V : ; Y F W W F Z ; V ; A : W W S C ; D S [ < B B C I S C Y F ? C B A C Y < = : W @ C ? B < Y < @ : B C Z < W W S C < ; ; D C I M

� W C @ B ? < @ : W G = ; H C @ B < F = V J W D [ S < = e G = ; H C @ B < F = V J ? C ; ; D ? C � C ; ; C W V G = ; H C @ B < F = V J < H < = e : = I � F < W C ?
G = ; H C @ B < F =

� O k N k ¡ � C H : ? B [ C = B F Y � : S F D ? @ C ? B < Y < @ : B C ; ; A : W W S C ? C = C Z C I < Y = C @ C ; ; : ? X V B F ? C [ : < = < = Y F ? @ C Y F ? B A C Y D W W
e D : ? : = B C C H C ? < F I k



� � � � � � � � 	 � � 
 � � 
 � � � 
  � � � 
 � � � � � 
 � � � 	 � � � 
 � � 
 �
� � � � � � � � � � � � � �  � 
 � � � � � � � � �
� � � � � � � �  ! � " # � � � 
 �  � � $ 
 � � 
 � � % 
 � & � �

� 
 � � � � �   ' � ! �
( ) * * + , - , . / 0 1 2 3 , . , 1 0 + 4 5 . 6 7 / 7 5 . 8

% � � 
 ! ' �  � �

9 : ; < = > ? @ < A B

� C D ! E E F E F E F E G H I H J K L � M K N M L M O P Q I R S J K I T H U � V W X Y V Z H I O H I T H [ I H O \ ] H K ^ _
` G H I H J K L � M K N M L M O P Q I R S J K I T H R a K L L N H M I O a H b \ M I O I K c H R \ d O a H e f g h i j k h f i l O a H m n g V i l K I ^ O a H

e f g Y o p h j g h q r \ c c H J T M K L G H I H J K L � M K N M L M O P Q I R S J K I T H M I T L S ^ M I s N \ ^ M L P M I b S J P t M I T L S ^ M I s ^ H K O a u l
v J \ v H J O P ^ K c K s H l H J J \ J R K I ^ \ c M R R M \ I R l T \ I O M I s H I O H c v L \ P H J w R L M K N M L M O P K I ^ M I T L S ^ M I s R H x H J K N M L M O P
\ d M I O H J H R O R K I ^ T J \ R R L M K N M L M O P T L K S R H R l M I y a M T a O a H L M c M O R \ d L M K N M L M O P R a K L L N H I \ L H R R O a K I
� z l { { { l { { { F { { v H J \ T T S J J H I T H l K I ^ I \ L H R R O a K I � | l { { { l { { { F { { v H J T L K M c F `

� C D � } ^ ^ ~ V g h V g k V � � � � � � � _
` � a H e f g h i j k h f i R a K L L K O K L L J H L H x K I O O M c H R T K J J P � \ J � v L K T H Z K d H O P K I ^ Q I R S J K I T H � \ K J ^ \ d [ I O K J M \

t � Z Q � u T \ x H J K s H F `

9 � � � � � (

z � F E } ^ ^ O a H d \ L L \ y M I s O \ } J O M T L H G r E E F | _

E E F | F z � a H � M ^ ^ H J R a K L L M I T L S ^ H y M O a a M R � M ^ K y J M O O H I K s J H H c H I O O \ N \ I ^ d J \ c K � \ I ^ M I s r \ c v K I P
R O K O M I s O a K O O a H � M ^ ^ H J y M L L N H T \ x H J H ^ N P K � H J d \ J c K I T H � \ I ^ l K I ^ K � K N \ S J K I ^ � K O H J M K L R
� K P c H I O � \ I ^ l H K T a M I O a H K c \ S I O \ d � { � \ d O a H e f g h i j k h � i X k V M d O a H � M ^ ^ H J M R R S T T H R R d S L M I
\ N O K M I M I s O a H e f g h i j k h F � a M R N \ I ^ T \ x H J K s H y M L L M I T L S ^ H d \ J T \ R O \ d � f i � J H � S M J H ^ S I ^ H J
y K J J K I O P l O a H v K P c H I O \ d K L L L H s K L K I ^ e f g Y o p h j g h � Y H � v H I R H R M I T S J J H ^ N P O a H m n g V i M I
^ H O H J c M I M I s O a H H � O H I O \ d � f i � H � H T S O H ^ l K I ^ O a H T \ R O \ d K I P K ^ ^ M O M \ I K L � f i � J H � S M J H ^ K R K
J H R S L O \ d O a H d K M L S J H \ d O a H e f g h i j k h f i O \ T \ c v L H O H O a H � f i � F

E E F | F � � a H e f g h i j k h f i R a K L L d S J I M R a O a H R H N \ I ^ R K d O H J J H T H M x M I s y J M O O H I I \ O M d M T K O M \ I l M I O a H d \ J c \ d K
L H O O H J \ d M I O H I O l d J \ c O a H
[ y I H J F � \ I ^ R R a K L L I \ O N H O H J c M I K O H ^ S I O M L r \ I R S L O K I O a K R N H H I I \ O M d M H ^ M I y J M O M I s \ d O a M R
M I O H I O M \ I K I ^ S I O M L O a H J H M R K s J H H c H I O O \ R S T a O H J c M I K O M \ I F

E E F | F � � a H r \ I O J K T O \ J M R J H R v \ I R M N L H d \ J I \ O M d P M I s O a H R S J H O P \ d K I P R M s I M d M T K I O T a K I s H R M I O a H
r \ I O J K T O F � a H N \ I ^ x K L S H R K J H O \ N H d M � H ^ S v \ I O a H M J M R R S H K I ^ I \ O K L O H J H ^ S I L H R R K S O a \ J M � H ^
N P O a H [ y I H J F

9 � � � � � � � � �

z � F E } ^ ^ O a H d \ L L \ y M I s O \ } J O M T L H E | F z _

E | F z F � } L H O O H J \ d y K J J K I O P T \ x H J M I s O a H K N \ x H U c H I O M \ I H ^ T \ J J H T O M \ I \ d ^ H d H T O R R a K L L N H s M x H I O \
[ y I H J K O T \ c v L H O M \ I \ d � \ J � l N S O N H d \ J H M R R S H \ d d M I K L T H J O M d M T K O H F � a M R y K J J K I O P R a K L L M I I \
y K P R S v v L K I O K I P \ O a H J y K J J K I O P \ d L \ I s H J v H J M \ ^ T K L L H ^ d \ J \ I T H J O K M I H � S M v c H I O \ J c K O H J M K L R F

} ^ ^ O a H d \ L L \ y M I s } J O M T L H _

9 � � � � � � 9 � � � � � � � � � �   3 ¡ � ¡ � �   4 � � � � � � � � (

� � D ! ¢ � £ ¢ < ¤ A ¥ @ ; 	 = ¦ ¤ ? @ < § ; A ; 
 @ § B � 
 ? ¤ ¦ ; §

E z F E F E Q d K I P T a K I s H \ J ^ H x M K O M \ I M I l \ J \ c M R R M \ I d J \ c O a H � \ J � M R c K ^ H N P y a M T a O a H K c \ S I O \ d � \ J � O \
N H ^ \ I H M R ^ H T J H K R H ^ l \ J M d O a H y a \ L H \ J K I P v \ J O M \ I \ d O a H � \ J � M R ^ M R v H I R H ^ y M O a l I \
T \ c v H I R K O M \ I M R T L K M c K N L H N P O a H e f g h i j k h f i \ J Z S N U r \ I O J K T O \ J d \ J K I P L \ R R \ d K I O M T M v K O H ^ v J \ d M O R



� � � � � � � � 	 � � 
 � � 
 � � � 
  � � � 
 � � � � � 
 � � � 	 � � � 
 � � 
 �
� � � � � � � � � � � � � �  � 
 � � � � � � � � �
� � � � � � � �  ! � " # � � � 
 �  � � $ 
 � � 
 � � % 
 � & � �

� 
 � � � � �   ' � ! �
( ) * * + , - , . / 0 1 2 3 , . , 1 0 + 4 5 . 6 7 / 7 5 . 8

% � � 
 ! � �  � �

9 : ; < : = > ? @ A < B C @ B D ? C E = B : ? < F G = @ F ? H F ? : B C I
J ? F K C @ B L M N O O N P Q

< = ? C ; H C @ B ; B A C ? C F R C S @ C H B < = T : ; ; C B F D B < = U < I I < = T > = I V F = B ? : @ B W C X D < ? C Y C = B ; Z F @ D Y C = B O O Q [ [ \
] ^ C = I C ? _ F ? Y ` P a [ ` b C H : ? : B C J ? < @ C ; a c

� � d � e � f � g h i j i k h j l j m � h n

[ \ a N a [ ^ A C o p q r s t u r p s < ; ? C X D < ? C I B F Y : < = B : < = : = < = I C H C = I C = B : D I < B R D = @ B < F = B F : ; ; C ; ; < = B C ? = : v @ F = B ? F v ;
F w C ? < B ; C = w < ? F = Y C = B a ^ A C o p q r s t u r p s x < v v @ : D ; C < B ; : D I < B F ? B F H C ? R F ? Y : = = D : v : D I < B ; F R < B ; < = B C ? = : v
@ F = B ? F v ; : = I ; C @ D ? < B y : = I H ? F w < I C B A C z { q | s x < B A B A C ? C ; D v B ; F R ; D @ A : D I < B ; a ^ A C o p q r s t u r p s x < v v
H ? F w < I C B A C z { q | s : = I < B ; ? C H ? C ; C = B : B < w C ; ` : D I < B F ? ; ` < = ; H C @ B F ? ; : = I ? C T D v : B F ? ; D H F = ? C : ; F = : } v C
x ? < B B C = = F B < @ C x < B A : @ @ C ; ; B F : v v R : @ < v < B < C ; ` ; y ; B C Y ; : = I : ; ; C B ; D ; C I } y B A C o p q r s t u r p s B F H ? F w < I C
B A C ; C ? w < @ C ; : = I B F : v v ? C v C w : = B o p q r s t u r p s } F F ~ ; ` ? C @ F ? I ; ` < = w C = B F ? < C ; : = I R : @ < v < B < C ; < = F ? I C ? B F
@ F = I D @ B : H H ? F H ? < : B C R < = : = @ < : v : = I ; C @ D ? < B y : D I < B ; ` C S : Y < = : B < F = ; : = I < = ; H C @ B < F = ; < = @ v D I < = T B F M
w C ? < R y � < � B A C C S < ; B C = @ C F R : I C X D : B C < = B C ? = : v @ F = B ? F v H ? F @ C I D ? C ; ; D ? ? F D = I < = T B A C I C v < w C ? y F R B A C
; C ? w < @ C ; : = I B A C ; D < B : } < v < B y F R B A C < ? I C ; < T = � : = I � < < � V F = B ? : @ B @ F Y H v < : = @ C < = @ v D I < = T : Y F D = B ; } < v v C I
B F B A C z { q | s } y B A C o p q r s t u r p s R F ? ; C ? w < @ C ; � � < < < � w C ? < R y < = w C = B F ? y @ F ; B ; a

� � d � � k e � f � k � i g h � � i n h j l h n � j i � � � h � j k � � � l h � j n h � i � � g n � � k � i n � j k n � �

[ \ a \ a [ V F = R < I C = B < : v < B y : = I J ? F Y F B < F = W C ; B ? < @ B < F = ;
> = y H D } v < @ < B y F ? H D } v < @ : B < F = ; ? C v : B C I B F B A < ; V F = B ? : @ B ; A : v v } C : B B A C ; F v C I < ; @ ? C B < F = F R B A C z { q | s a z { q | s
Y : y ` < = < B ; ; F v C I < ; @ ? C B < F = ` : @ ~ = F x v C I T C B A C � F ? ~ H ? F w < I C I } y B A C o p q r s t u r p s < = : = y ; D @ A H D } v < @ < B y F ?
H D } v < @ : B < F = a ^ A C o p q r s t u r p s ; A : v v = F B Y : ~ C D ; C F R < B ; : ; ; F @ < : B < F = x < B A E x = C ? x < B A F D B B A C H ? < F ? x ? < B B C =
@ F = ; C = B F R B A C z { q | s a � < B A F D B v < Y < B < = T B A C T C = C ? : v < B y F R B A < ; H : ? : T ? : H A ` B A C o p q r s t u r p s ; A : v v = F B ` : Y F = T
F B A C ? B A < = T ; ` : B : = y B < Y C I < ? C @ B v y F ? < = I < ? C @ B v y @ F Y Y D = < @ : B C x < B A B A C Y C I < : < = ? C v : B < F = B F B A < ; V F = B ? : @ B `
< = @ v D I < = T < ; ; D < = T : = y = C x ; ? C v C : ; C F ? H D } v < @ < B y < = @ F = = C @ B < F = x < B A B A < ; > T ? C C Y C = B ` D = v C ; ; < B A : ; R < ? ; B
F } B : < = C I B A C C S H ? C ; ; x ? < B B C = : D B A F ? < � : B < F = B F I F ; F } y B A C z { q | s a

[ \ a \ a N E x = C ? V F = R < I C = B < : v G = R F ? Y : B < F =
Z D ? < = T : = I R F v v F x < = T B A C ^ C ? Y ` B A C V F = B ? : @ B F ? ; A : v v M � : � ~ C C H : v v z { q | s V F = R < I C = B < : v G = R F ? Y : B < F =
@ F = R < I C = B < : v : = I ; C @ D ? C � � } � v < Y < B B A C I < ; @ v F ; D ? C F R z { q | s V F = R < I C = B < : v G = R F ? Y : B < F = B F F = v y B A F ; C F R < B ;
I < ? C @ B F ? ; ` F R R < @ C ? ; ` C Y H v F y C C ; ` : T C = B ; ` H : ? B = C ? ; ` : R R < v < : B C ; ` w F v D = B C C ? ; F ? ; D } @ F = B ? : @ B F ? ; x A F A : w C : = C C I
B F ~ = F x < B R F ? B A C H D ? H F ; C F R H ? F w < I < = T B A C Z C v < w C ? : } v C ; : = I x A F A : w C } C C = ; H C @ < R < @ : v v y : D B A F ? < � C I B F A : w C
; D @ A I < ; @ v F ; D ? C : = I x A F A : w C : T ? C C I B F } C } F D = I } y @ F = R < I C = B < : v < B y F } v < T : B < F = ; < I C = B < @ : v < = H ? < = @ < H v C x < B A
B A F ; C < = B A < ; > T ? C C Y C = B � � @ � = F B I < ? C @ B v y F ? < = I < ? C @ B v y I < ; @ v F ; C ` I C ; B ? F y ` C S H v F < B F ? D ; C : = y z { q | s
V F = R < I C = B < : v G = R F ? Y : B < F = � C S @ C H B R F ? B A C H D ? H F ; C F R H ? F w < I < = T B A C Z C v < w C ? : } v C ; ` F ? C S @ C H B < R ? C X D < ? C I } y
F ? I C ? F R : @ F D ? B F ? B ? < } D = : v � ` x < B A F D B R < ? ; B F } B : < = < = T M � < � B A C x ? < B B C = @ F = ; C = B F R B A C z { q | s : = I � < < � < = ? C ; H C @ B
F R : = y z { q | s V F = R < I C = B < : v G = R F ? Y : B < F = : } F D B : = y B A < ? I ] H : ? B y ` B A C x ? < B B C = @ F = ; C = B F R ; D @ A B A < ? I ] H : ? B y � � I �
H ? F w < I C z { q | s V F = R < I C = B < : v G = R F ? Y : B < F = B F B A C z { q | s F = I C Y : = I � : = I � C � ? C B D ? = : v v z { q | s V F = R < I C = B < : v

G = R F ? Y : B < F = B F B A C z { q | s } C R F ? C B A C C = I F R B A C ^ C ? Y ` x < B A = F @ F H y F ? H F ? B < F = ~ C H B } y B A C o p q r s t u r p s a ^ A C
o p q r s t u r p s : @ ~ = F x v C I T C ; B A : B z { q | s V F = R < I C = B < : v G = R F ? Y : B < F = < ; : = I : B : v v B < Y C ; ; A : v v ? C Y : < = B A C

C S @ v D ; < w C H ? F H C ? B y F R z { q | s F ? F B A C ? ; < I C = B < R < C I } y z { q | s : = I o p q r s t u r p s ; A : v v = F B A : w C : = y H ? F H ? < C B : ? y
? < T A B B F F ? < = B C ? C ; B < = z { q | s V F = R < I C = B < : v G = R F ? Y : B < F = a

[ \ a \ a \ W C ; B ? < @ B < F = ; F = V F H y < = T
^ A C o p q r s t u r p s ; A : v v = F B @ F H y : = y z { q | s V F = R < I C = B < : v G = R F ? Y : B < F = ` < = x A F v C F ? < = H : ? B ` D = v C ; ; @ F H y < = T < ;
C ; ; C = B < : v R F ? B A C H ? F w < ; < F = F R B A C Z C v < w C ? : } v C ; a E = C : @ A @ F H y Y : I C } y B A C o p q r s t u r p s ` B A C o p q r s t u r p s Y D ; B
? C H ? F I D @ C : v v = F B < @ C ; x A < @ A : H H C : ? F = B A C F ? < T < = : v a

[ \ a \ a Q G = K D = @ B < w C : = I E B A C ? W C v < C R



� � � � � � � � 	 � � 
 � � 
 � � � 
  � � � 
 � � � � � 
 � � � 	 � � � 
 � � 
 �
� � � � � � � � � � � � � �  � 
 � � � � � � � � �
� � � � � � � �  ! � " # � � � 
 �  � � $ 
 � � 
 � � % 
 � & � �

� 
 � � � � �   ' � ! �
( ) * * + , - , . / 0 1 2 3 , . , 1 0 + 4 5 . 6 7 / 7 5 . 8

% � � 
 ! 9 �  � �

: ; < = > ? @ A B C @ > A D E F G H I J < K L < M N ; D N O P < D E ; H Q D G R S P H T U M U H G M H Q N ; U M V P N U E J < W D R E D X M < U P P < S D P D O J < ; D P W N H
N ; < Y Z ? [ A H P N H D G R N ; U P K \ S D P N R N H I ; H W Y Z ? [ A H I < M D K X N R H Q E H G Q U K < G E < ] D G K N ; D N N ; < U G ^ X P R N H Y Z ? [ A H P
N H D G R N ; U P K \ S D P N R W D R O < K U Q Q U E X J N N H E D J E X J D N < D G K U G D K < _ X D N < J R E H W S < G M D O J < U G K D W D L < M ` : ; < = > ? @ A B C @ > A
D L P < < M N ; D N N ; < Y Z ? [ A U M < G N U N J < K N H H O N D U G U G ^ X G E N U T < P < J U < Q a I U N ; H X N S P H T U G L D G R K D W D L < M X M N D U G < K O R U N H P
O R D G R N ; U P K \ S D P N R b H P D G R H N ; < P P < W < K R D L D U G M N D G R D E N X D J H P S H N < G N U D J O P < D E ; H Q N ; < S P H T U M U H G M H Q N ; U M
V P N U E J < `

c d ` d ` e f H N U E < D G K g P H N < E N U T < h P K < P
i Q N ; < = > ? @ A B C @ > A H P D G R H Q U N M H Q U N M K U P < E N H P M ] H Q Q U E < P M ] < W S J H R < < M ] D L < G N M ] S D P N G < P M ] D Q Q U J U D N < M ] T H J X G N < < P M H P

M X O E H G N P D E N H P M O < E H W < J < L D J J R E H W S < J J < K N H K U M E J H M < D G R Y Z ? [ A j H G Q U K < G N U D J i G Q H P W D N U H G ] N ; < = > ? @ A B C @ > A
I U J J S P H T U K < N ; < Y Z ? [ A I U N ; S P H W S N G H N U E < N H N ; D N < Q Q < E N U G H P K < P N H D J J H I N ; < Y Z ? [ A N H M < < F H G < H P W H P <
S P H N < E N U T < H P K < P M H P H N ; < P D S S P H S P U D N < P < W < K U < M N H S P < T < G N H P J U W U N M X E ; K U M E J H M X P < ] D G K U N M ; D J J E H H S < P D N <
I U N ; N ; < Y Z ? [ A D G K U N M J < L D J E H X G M < J N H N ; < Q X J J < M N < k N < G N ` i Q M X E ; S P H N < E N U T < H P K < P M H P H N ; < P P < W < K U < M D P <
G H N H O N D U G < K ] N ; < = > ? @ A B C @ > A I U J J K U M E J H M < H G J R N ; D N S H P N U H G H Q Y Z ? [ A j H G Q U K < G N U D J i G Q H P W D N U H G I ; U E ; N ; <
j H G N P D E N H P U M J < L D J J R E H W S < J J < K N H K U M E J H M < ] H G J R N H M X E ; S < P M H G H P S < P M H G M N H I ; U E ; N ; < = > ? @ A B C @ > A U M
J < L D J J R E H W S < J J < K N H K U M E J H M < ] D G K N ; < = > ? @ A B C @ > A M ; D J J S P H T U K < G H N U E < N H < D E ; M X E ; P < E U S U < G N a U G
E H H S < P D N U H G I U N ; J < L D J E H X G M < J Q H P N ; < Y Z ? [ A b N ; D N M X E ; Y Z ? [ A j H G Q U K < G N U D J i G Q H P W D N U H G U M E H G Q U K < G N U D J D G K
M X O ^ < E N N H G H G \ K U M E J H M X P < H G N < P W M D G K E H G K U N U H G M < _ X D J N H N ; H M < E H G N D U G < K U G N ; U M j H G N P D E N D G K ] U Q
S H M M U O J < ] M ; D J J H O N D U G < D E ; P < E U S U < G N l M I P U N N < G D L P < < W < G N N H P < E < U T < D G K X M < M X E ; Y Z ? [ A j H G Q U K < G N U D J

i G Q H P W D N U H G M X O ^ < E N N H N ; H M < N < P W M D G K E H G K U N U H G M `

c d ` d ` m n i g g V o < E H P K M D G K j H W S J U D G E <
: ; < = > ? @ A B C @ > A D G K N ; < Y Z ? [ A D E F G H I J < K L < D G K D L P < < N ; D N n i g g V D S S J U < M N H D G K L H T < P G M D J J o < E H P K M
D G K W D R P < _ X U P < N ; < K U M E J H M X P < H Q M X E ; o < E H P K M N H N ; U P K S D P N U < M ` n X P N ; < P W H P < ] N ; < = > ? @ A B C @ > A D L P < < M p

a U b N H F < < S o < E H P K M M < E X P < D G K < G M X P < N ; D N P < D M H G D O J < W < D M X P < M P < M S < E N U G L o < E H P K M U G U N M
E X M N H K R H P X G K < P N ; < E H G N P H J D P < K < T < J H S < K ] K H E X W < G N < K D G K S X N U G N H S J D E < N H S P < M < P T <
o < E H P K M U G D E E H P K D G E < I U N ; D G R P < E H P K F < < S U G L H P P < E H P K M P < N < G N U H G P < _ X U P < W < G N M ] P X J < M
H P S H J U E U < M ] I ; < N ; < P < M N D O J U M ; < K X G K < P n i g g V H P H N ; < P I U M < ] N ; D N D S S J R N H N ; < Y Z ? [ A q

a U U b N H S P H T U K < o < E H P K M N H N ; < Y Z ? [ A I U N ; U G M < T < G a r b E D J < G K D P K D R M H Q O < U G L K U P < E N < K N H K H
M H O R N ; < Y Z ? [ A Q H P D G R P < D M H G U G E J X K U G L D G D E E < M M P < _ X < M N H P S P U T D E R U M M X < q

a U U U b G H N N H D E E < M M D G R g < P M H G D J i G Q H P W D N U H G X G J < M M N ; < Y Z ? [ A K < N < P W U G < M ] U G U N M M H J <
K U M E P < N U H G ] N ; D N D E E < M M U M S < P W U N N < K X G K < P n i g g V D G K U M G < E < M M D P R U G H P K < P N H S P H T U K < N ; <
s < J U T < P D O J < M q

a U T b G H N N H K U P < E N J R H P U G K U P < E N J R X M < ] E H J J < E N ] K U M E J H M < H P K < M N P H R D G R g < P M H G D J i G Q H P W D N U H G Q H P
D G R S X P S H M < M N ; D N D P < G H N D X N ; H P U t < K O R N ; < Y Z ? [ A q

a T b N H < G M X P < N ; < M < E X P U N R D G K U G N < L P U N R H Q g < P M H G D J i G Q H P W D N U H G D G K F < < S U N U G D S ; R M U E D J J R
M < E X P < D G K M < S D P D N < J H E D N U H G M D Q < Q P H W J H M M ] D J N < P D N U H G ] K < M N P X E N U H G H P U G N < P W U G L J U G L I U N ;
H N ; < P P < E H P K M D G K K D N D O D M < M D G K N H U W S J < W < G N ] X M < D G K W D U G N D U G N ; < W H M N D S S P H S P U D N <
S P H K X E N M ] N H H J M ] W < D M X P < M D G K S P H E < K X P < M N H K H M H q

a T U b N H P < M N P U E N D E E < M M N H g < P M H G D J i G Q H P W D N U H G N H N ; H M < H Q U N M K U P < E N H P M ] H Q Q U E < P M ] < W S J H R < < M ]
D L < G N M ] S D P N G < P M ] D Q Q U J U D N < M ] T H J X G N < < P M H P M X O E H G N P D E N H P M I ; H ; D T < D G < < K N H F G H I U N Q H P
N ; < S X P S H M < H Q S P H T U K U G L N ; < s < J U T < P D O J < M D G K I ; H ; D T < O < < G M S < E U Q U E D J J R D X N ; H P U t < K O R
N ; < Y Z ? [ A N H ; D T < M X E ; D E E < M M Q H P N ; < S X P S H M < H Q S P H T U K U G L N ; < s < J U T < P D O J < M q

a T U U b N H U W S J < W < G N H N ; < P M S < E U Q U E M < E X P U N R W < D M X P < M N ; D N U G N ; < P < D M H G D O J < H S U G U H G H Q N ; <
Y Z ? [ A I H X J K U W S P H T < N ; < D K < _ X D E R D G K < Q Q < E N U T < G < M M H Q N ; < = > ? @ A B C @ > A u v W < D M X P < M N H

< G M X P < N ; < M < E X P U N R D G K U G N < L P U N R H Q g < P M H G D J i G Q H P W D N U H G D G K o < E H P K M L < G < P D J J R q D G K



� � � � � � � � 	 � � 
 � � 
 � � � 
  � � � 
 � � � � � 
 � � � 	 � � � 
 � � 
 �
� � � � � � � � � � � � � �  � 
 � � � � � � � � �
� � � � � � � �  ! � " # � � � 
 �  � � $ 
 � � 
 � � % 
 � & � �

� 
 � � � � �   ' � ! �
( ) * * + , - , . / 0 1 2 3 , . , 1 0 + 4 5 . 6 7 / 7 5 . 8

% � � 
 �  �  � �

9 : ; < : = > ? @ A < B C @ B D ? C E = B : ? < F G = @ F ? H F ? : B C I
J ? F K C @ B L M N O O N P Q

R S < < < T B A : B : = U @ F = V < I C = B < : W < = V F ? X : B < F = ; D H H W < C I B F B A C Y Z [ \ ] X : U ^ C I < ; @ W F ; C I ^ U B A C Y Z [ \ ]
_ A C ? C < B < ; F ^ W < ` : B C I B F I F ; F D = I C ? a G J J > b ^ U : = F ? I C ? F V : @ F D ? B F ? B ? < ^ D = : W F ? H D ? ; D : = B
B F : W C ` : W H ? F @ C C I < = ` F ? F B A C ? c C d D < ? C X C = B ; F V � : _ e

: = I B A C H ? F S < ; < F = ; F V B A < ; H : ? : ` ? : H A ; A : W W H ? C S : < W F S C ? : = U < = @ F = ; < ; B C = B H ? F S < ; < F = ; < = B A < ;
f � � � � � � � � g

h i j i j k J l G J > c C @ F ? I ; : = I m F X H W < : = @ C
n A C o p [ q ] r s q p ] X : U A : S C : @ @ C ; ; B F J C ? ; F = : W l C : W B A G = V F ? X : B < F = < = B A C @ F D ? ; C F V V D W V < W W < = ` < B ; F ^ W < ` : B < F = ; j
n A C Y Z [ \ ] < ; : A C : W B A < = V F ? X : B < F = @ D ; B F I < : = D = I C ? J l G J > : = I A : ; ; B : B D B F ? U F ^ W < ` : B < F = ; B F ; : V C ` D : ? I < B ;
� t u � v w u x y 	 v z x { w t 
 � v t 
 u | � w  { z � t u � { w �

h i j i j } m F = B ? : @ B F ? c C d D < ? C ; > @ @ C ; ; B F J C ? ; F = : W l C : W B A G = V F ? X : B < F =
n A C H : ? B < C ; : ` ? C C : = I : @ ~ = F _ W C I ` C B A : B B A C o p [ q ] r s q p ] _ < W W ? C d D < ? C : @ @ C ; ; B F J C ? ; F = : W l C : W B A G = V F ? X : B < F =
< = B A C @ F D ? ; C F V V D W V < W W < = ` < B ; F ^ W < ` : B < F = ; D = I C ? B A < ; > ` ? C C X C = B j n A C V F W W F _ < = ` H ? F S < ; < F = ; ; C B F D B B A C
F ^ W < ` : B < F = ; F V B A C o p [ q ] r s q p ] _ < B A ? C ; H C @ B B F < B ; : @ @ C ; ; b @ F W W C @ B < F = b D ; C b I < ; @ W F ; D ? C b ? C B C = B < F = : = I I < ; H F ; : W F V
J C ? ; F = : W l C : W B A G = V F ? X : B < F = D = I C ? B A < ; > ` ? C C X C = B j

h i j i j P m F = B ? : @ B F ? < ; > ` C = B D = I C ? J l G J >
n A C H : ? B < C ; : @ ~ = F _ W C I ` C : = I : ` ? C C B A : B B A C o p [ q ] r s q p ] b _ A C = : @ @ C ; ; < = ` b @ F W W C @ B < = ` b D ; < = ` b I < ; @ W F ; < = ` b
? C B : < = < = ` F ? I < ; H F ; < = ` F V J C ? ; F = : W l C : W B A G = V F ? X : B < F = b I F C ; ; F ; F W C W U F = ^ C A : W V F V B A C Y Z [ \ ] : = I : ; B A C

Y Z [ \ ] X : U I < ? C @ B _ A < W C H ? F S < I < = ` B A C � C W < S C ? : ^ W C ; j > ; ; D @ A b B A C o p [ q ] r s q p ] � x t w � t � v w u � {  B A C Y Z [ \ ] b : ;
u | v u v z � � t � v w u � � x � v  � w v � � w 	 � � 	 � b : = I _ < B A : W W B A C ? C ; H F = ; < ^ < W < B < C ; F V : = : ` C = B < X H F ; C I ^ U J l G J > j

h i j i j h O � ; C F V J C ? ; F = : W l C : W B A G = V F ? X : B < F =
n A C o p [ q ] r s q p ] ; A : W W D ; C B A C J C ? ; F = : W l C : W B A G = V F ? X : B < F = I < ; @ W F ; C I ^ U B A C Y Z [ \ ] ; F W C W U V F ? B A C H D ? H F ; C ;
F V H ? F S < I < = ` B A C � C W < S C ? : ^ W C ; : = I V F ? = F F B A C ? H D ? H F ; C _ A : B ; F C S C ? j n A C o p [ q ] r s q p ] ; A : W W = F B I < ; @ W F ; C : = U
J C ? ; F = : W l C : W B A G = V F ? X : B < F = B F : = U B A < ? I H : ? B < C ; C � @ C H B V F ? o p [ q ] r s q p ] J C ? ; F = = C W b _ < B A F D B B A C H ? < F ? _ ? < B B C =
@ F = ; C = B F V B A C Y Z [ \ ] < = C : @ A < = ; B : = @ C j

h i j i j h h � F m F = B : @ B _ < B A J : B < C = B ;
� C ; H < B C B A C V : @ B B A : B B A C o p [ q ] r s q p ] < ; : = : ` C = B F V B A C Y Z [ \ ] D = I C ? J l G J > b B A C o p [ q ] r s q p ] ; A : W W = F B A : S C
: = U @ F = B : @ B _ < B A H : B < C = B ; V F ? : = U H D ? H F ; C _ A : B ; F C S C ? b D = W C ; ; C � H ? C ; ; W U : D B A F ? < � C I ^ U B A C Y Z [ \ ] j

h i j i j h N E ^ W < ` : B < F = ; = F B m F = I < B < F = : W
n A C o p [ q ] r s q p ] � � F ^ W < ` : B < F = ; D = I C ? B A C ; C H ? < S : @ U : = I ; C @ D ? < B U B C ? X ; : = I @ F = I < B < F = ; : ? C : ^ ; F W D B C : = I : ? C
= F B @ F = I < B < F = : W F = B A C � � � � � � � @ F X H W < : = @ C _ < B A : = U F V < B ; F ^ W < ` : B < F = ; D = I C ? B A < ; > ` ? C C X C = B b < = @ W D I < = ` < B ;
F ^ W < ` : B < F = B F H : U B A C o p [ q ] r s q p ] j

h i j i j h i m F = B ? : @ B F ? J C ? ; F = = C W
� { z u | v � � z � { x v x {  u | v x v � z � � t � � t w � x v � � z � u � u v z � x t w � � { w � � u � { w x � � o p [ q ] r s q p ] 	 v z x { w w v 
 � � w � 
 � � v x u | v

o p [ q ] r s q p ] � � C X H W F U C C ; b @ F = B ? : @ B F ? ; b ; D ^ @ F = B ? : @ B F ? ; b : = I : ` C = B ; j

h i j i j h Q n ? : < = < = ` F V m F = B ? : @ B F ? J C ? ; F = = C W
n A C o p [ q ] r s q p ] A : ; H ? F S < I C I B ? : < = < = ` B F < B ; o p [ q ] r s q p ] J C ? ; F = = C W _ < B A ? C ; H C @ B B F B A C o p [ q ] r s q p ] � � W C ` : W
F ^ W < ` : B < F = ; _ < B A ? C ; H C @ B B F J C ? ; F = : W G = V F ? X : B < F = D = I C ? a G J J > : = I J l G J > : = I _ < W W H ? F S < I C : I I < B < F = : W
B ? : < = < = ` _ < B A ? C ; H C @ B B F B A C o p [ q ] r s q p ] � � ; H C @ < V < @ F ^ W < ` : B < F = ; B F H ? F B C @ B J C ? ; F = : W l C : W B A G = V F ? X : B < F = D = I C ?
J l G J > : = I B A < ; > ` ? C C X C = B j n A C o p [ q ] r s q p ] ; A : W W C = ; D ? C B A : B B A C o p [ q ] r s q p ] J C ? ; F = = C W : ? C : _ : ? C F V : = I
t � z v v � w � z � u � w � � w u | v  { z � {  t � 	 
 v � � v {  � { w  � � v w u � t 
 � u � � u { � v � { � w � � � u | v � z { � � x � { w x z v 
 t u � w � u {
J C ? ; F = : W G = V F ? X : B < F = : = I J C ? ; F = : W l C : W B A G = V F ? X : B < F = B A : B : ? C ; C B F D B < = B A < ; > ` ? C C X C = B b < = @ W D I < = `
_ < B A F D B W < X < B : B < F = B A F ; C ? C ` : ? I < = ` = F B < V < @ : B < F = ; C B F D B < = H : ? : ` ? : H A N N ^ C W F _ j



� � � � � � � � 	 � � 
 � � 
 � � � 
  � � � 
 � � � � � 
 � � � 	 � � � 
 � � 
 �
� � � � � � � � � � � � � �  � 
 � � � � � � � � �
� � � � � � � �  ! � " # � � � 
 �  � � $ 
 � � 
 � � % 
 � & � �

� 
 � � � � �   ' � ! �
( ) * * + , - , . / 0 1 2 3 , . , 1 0 + 4 5 . 6 7 / 7 5 . 8

% � � 
 � ! �  � �

9 : ; : ; 9 < = > > ? @ @ A B C D E F G H > F D G I ? G @ D E E ? J
K L ? M N O P Q R S P N Q @ L H J J T U V ? H > > ? @ @ F D I ? G @ D E H J W E X D G Y H F U D E H E Z I ? G @ D E H J [ ? H J F L W E X D G Y H F U D E D E J B F D F L D @ ?
Y ? Y A ? G @ D X F L ? M N O P Q R S P N Q I ? G @ D E E ? J \ L D L H V ? H J ? T U F U Y H F ? E ? ? Z F D H > > ? @ @ F L ? I ? G @ D E H J W E X D G Y H F U D E H E Z
I ? G @ D E H J [ ? H J F L W E X D G Y H F U D E U E D G Z ? G F D X ] J X U J J F L ? M N O P Q R S P N Q ^ _ D A J U T H F U D E @ ] E Z ? G F L U @ = T G ? ? Y ? E F ;

9 : ; : ; 9 ` a ? Y D V H J D X I ? G @ D E E ? J
W E F L ? ? V ? E F D X H A G ? H > L D X F L ? @ ? b G D V U @ U D E @ A B H E B D X F L ? M N O P Q R S P N Q I ? G @ D E E ? J c F L ? d e O f Q Y H B G ? g ] U G ?

F L H F b ? G @ D E E ? J Y ? Y A ? G F D > ? H @ ? b G D V U Z U E T h ? J U V ? G H A J ? @ ;

9 : ; : ; 9 i C D Y b J U H E > ? \ U F L I G U V H > B � ? T U @ J H F U D E
K L ? M N O P Q R S P N Q L H @ H b G U V H > B b D J U > B H E Z b G U V H > B A G ? H > L b G D F D > D J U E > D Y b J U H E > ? \ U F L H b b J U > H A J ? b G U V H > B
J ? T U @ J H F U D E c H Z Z G ? @ @ U E T U F @ b G H > F U > ? @ G ? J H F U E T F D F L ? > D J J ? > F U D E c ] @ ? c Z U @ > J D @ ] G ? c G ? F ? E F U D E H E Z Z U @ b D @ H J D X
I ? G @ D E H J W E X D G Y H F U D E H E Z I ? G @ D E H J [ ? H J F L W E X D G Y H F U D E c H E Z > D E F H U E Y ? E F c E D F U X U > H F U D E c U E V ? @ F U T H F U D E H E Z
G ? Y ? Z U H F U D E D X b G U V H > B A G ? H > L ? @ ; K L ? M N O P Q R S P N Q Y D E U F D G @ H E Z ? E X D G > ? @ > D Y b J U H E > ? \ U F L U F @ D \ E b G U V H > B
b D J U > B c U E > J ] Z U E T \ U F L D ] F J U Y U F H F U D E A B \ H B D X H ] Z U F @ c H > F U V U F B J D T @ c J U Y U F H F U D E @ D E H > > ? @ @ F D I ? G @ D E H J

W E X D G Y H F U D E H E Z I ? G @ D E H J [ ? H J F L W E X D G Y H F U D E c Z U @ > U b J U E ? D X b D J U > B V U D J H F D G @ c U E > J ] Z U E T G ? b D G F U E T D X Z U @ > U b J U E ?
] E Z ? G H E B a ? g ] U G ? Y ? E F @ D X � H \ c H E Z H E B D F L ? G b G H > F U > ? @ G ? > D Y Y ? E Z ? Z A B F L ? I G U V H > B H E Z W E X D G Y H F U D E
C D Y Y U @ @ U D E ? G j k E F H G U D l F L ? � m � n � o ;

9 : ; : ; 9 p I G U V H > B C D Y b J U H E > ? k X X U > ? G
K L ? M N O P Q R S P N Q L H @ H E H b b D U E F ? Z b G U V H > B > D Y b J U H E > ? D X X U > ? G \ L D @ L H J J A ? T U V ? E F L ? G ? @ b D E @ U A U J U F B X D G F L ?

M N O P Q R S P N Q ^ _ > D Y b J U H E > ? \ U F L F L ? b G U V H > B H E Z @ ? > ] G U F B F ? G Y @ H E Z > D E Z U F U D E @ ] E Z ? G F L U @ = T G ? ? Y ? E F ;

9 : ; : ; 9 q r H X ? T ] H G Z @
K L ? M N O P Q R S P N Q L H @ U E b J H > ? ? X X ? > F U V ? H Z Y U E U @ F G H F U V ? c F ? > L E D J D T U > H J H E Z b L B @ U > H J @ H X ? T ] H G Z @ F D @ F D b F L ? X F c
J D @ @ H E Z ] E H ] F L D G U s ? Z H > > ? @ @ c > D b B U E T c Y D Z U X U > H F U D E c ] @ ? c Z U @ > J D @ ] G ? D G Z U @ b D @ H J D X I ? G @ D E H J W E X D G Y H F U D E
H E Z I ? G @ D E H J [ ? H J F L W E X D G Y H F U D E ; K L ? @ ? @ H X ? T ] H G Z @ H G ? > D E @ U @ F ? E F \ U F L U E Z ] @ F G B b G H > F U > ? ;

9 : ; : ; t u a ? > ? U b F D X � v w x y z { I G U V H > B I D J U > B
K L ? C D E F G H > F D G H > | E D \ J ? Z T ? @ G ? > ? U b F D X F L ? } ~ � � � ^ _ b G U V H > B b D J U > B H E Z \ U J J D E J B H > > ? @ @ c > D J J ? > F c ] @ ? c
Z U @ > J D @ ? c G ? F H U E H E Z Z U @ b D @ ? D X I ? G @ D E H J W E X D G Y H F U D E H E Z I ? G @ D E H J [ ? H J F L W E X D G Y H F U D E H @ b ? G Y U F F ? Z A B F L ?

d e O f Q ;

9 : ; : ; t 9 � D E U F D G U E T D X U F @ = > F U V U F U ? @
K L ? M N O P Q R S P N Q @ L H J J Y D E U F D G U F @ H > F U V U F U ? @ F D ? E @ ] G ? F L H F U F @ M N O P Q R S P N Q I ? G @ D E E ? J H G ? > D Y b J B U E T \ U F L F L ?
b G U V H > B H E Z @ ? > ] G U F B F ? G Y @ H E Z > D E Z U F U D E @ D X F L U @ = T G ? ? Y ? E F ; W E b H G F U > ] J H G c F L ? M N O P Q R S P N Q @ L H J J Y D E U F D G
H E Z G ? b D G F F D F L ? d e O f Q c ] b D E F L ? G ? H @ D E H A J ? G ? g ] ? @ F D X F L ? d e O f Q c F L ? M N O P Q R S P N Q ^ _ H > > ? @ @ c ] @ ? H E Z
Z U @ > J D @ ] G ? D X I ? G @ D E H J W E X D G Y H F U D E H E Z I ? G @ D E H J [ ? H J F L W E X D G Y H F U D E ] E Z ? G F L U @ = T G ? ? Y ? E F ;

9 : ; : ; t t K L ? X F c � D @ @ D G � E H ] F L D G U s ? Z = > > ? @ @ D X I ? G @ D E H J [ ? H J F L W E X D G Y H F U D E
W E F L ? ? V ? E F F L H F F L ? M N O P Q R S P N Q A ? > D Y ? @ H \ H G ? F L H F I ? G @ D E H J W E X D G Y H F U D E D G I ? G @ D E H J [ ? H J F L W E X D G Y H F U D E

L H @ A ? ? E @ F D J ? E D G J D @ F c D G H b ? G @ D E L H @ D A F H U E ? Z ] E H ] F L D G U s ? Z H > > ? @ @ F D I ? G @ D E H J W E X D G Y H F U D E D G
I ? G @ D E H J [ ? H J F L W E X D G Y H F U D E c D G F L ? M N O P Q R S P N Q L H @ ] @ ? Z c Z U @ > J D @ ? Z D G Z U @ b D @ ? Z D X F L ? I ? G @ D E H J

W E X D G Y H F U D E D G I ? G @ D E H J [ ? H J F L W E X D G Y H F U D E D F L ? G F L H E H @ > D E F ? Y b J H F ? Z U E F L U @ = T G ? ? Y ? E F c F L ? M N O P Q R S P N Q
@ L H J J H F F L ? X U G @ F G ? H @ D E H A J ? D b b D G F ] E U F B E D F U X B F L ? } ~ � � � ^ _ b G U V H > B D X X U > ? G A B F ? J ? b L D E ? X D J J D \ ? Z A B \ G U F F ? E
E D F U > ? ; K L ? M N O P Q R S P N Q @ L H J J E D F > D E F H > F F L ? W I C \ U F L D ] F F L ? H Z V H E > ? \ G U F F ? E H b b G D V H J D X F L ? d e O f Q �

9 : ; : ; t : W E Z ? Y E U F B
K L ? M N O P Q R S P N Q L ? G ? A B H T G ? ? @ F D U E Z ? Y E U X B H E Z L D J Z L H G Y J ? @ @ F L ? d e O f Q X G D Y H J J > D @ F @ c Z H Y H T ? @ c X U E ? @ c
b ? E H J F U ? @ D G D F L ? G J U H A U J U F U ? @ H G U @ U E T D ] F D X H A G ? H > L D X U F @ D A J U T H F U D E @ ] E Z ? G � W I I = c I [ W I = c F L ? > D Y Y D E
J H \ c D G H E B D F L ? G a ? g ] U G ? Y ? E F @ D X � H \ H E Z F L U @ C D E F G H > F \ U F L G ? @ b ? > F F D F L ? M N O P Q R S P N Q ^ _ X H U J ] G ? F D > D Y b J B
\ U F L F L ? b G U V H > B H E Z @ ? > ] G U F B F ? G Y @ H E Z > D E Z U F U D E @ D X F L U @ = T G ? ? Y ? E F ;

9 : ; : ; t � k v w x y z { a ? V U ? \ D X C D E F G H > F D G z { � y � � � � � x { � w � � y � � x � 	 y x {
K L ? d e O f Q Y H B c ] b D E G ? H @ D E H A J ? E D F U > ? c H @ @ ? @ @ H E Z G ? V U ? \ F L ? M N O P Q R S P N Q ^ _ b G H > F U > ? @ H E Z b G D > ? Z ] G ? @
X D G G ? > ? U V U E T H E Z b G D > ? @ @ U E T I ? G @ D E H J W E X D G Y H F U D E D G I ? G @ D E H J [ ? H J F L W E X D G Y H F U D E ] E Z ? G F L U @ = T G ? ? Y ? E F c



� � � � � � � � 	 � � 
 � � 
 � � � 
  � � � 
 � � � � � 
 � � � 	 � � � 
 � � 
 �
� � � � � � � � � � � � � �  � 
 � � � � � � � � �
� � � � � � � �  ! � " # � � � 
 �  � � $ 
 � � 
 � � % 
 � & � �

� 
 � � � � �   ' � ! �
( ) * * + , - , . / 0 1 2 3 , . , 1 0 + 4 5 . 6 7 / 7 5 . 8

% � � 
 � � �  � �

9 : ; < : = > ? @ A < B C @ B D ? C E = B : ? < F G = @ F ? H F ? : B C I
J ? F K C @ B L M N O O N P Q

R F ? B A C H D ? H F ; C ; F R C = ; D ? < = S B A : B B A C H ? < T : @ U : = I ; C @ D ? < B U B C ? V ; : = I @ F = I < B < F = ; F R B A < ; W F = B ? : @ B : ? C X C < = S
@ F V H Y < C I Z < B A [ \ F ? B A C ; C H D ? H F ; C ; ] B A C ^ _ ` a b c d a _ b ; A : Y Y H ? F T < I C B A C e f ` g b Z < B A ? C : ; F = : X Y C : @ @ C ; ; B F B A C
H F Y < @ < C ; ] H ? F @ C I D ? C ; : = I H ? F B F @ F Y ; D ; C I R F ? H D ? H F ; C ; F R H ? F T < I < = S B A C h C Y < T C ? : X Y C ; : = I : = U F B A C ?
I F @ D V C = B ; B A : B V : U X C ? C Y C T : = B [ > = U ? C T < C Z F ? : ; ; C ; ; V C = B X U B A C e f ` g b H D ? ; D : = B B F B A < ; H : ? : S ? : H A N Q ]
F ? B A C e i j k l m R : < Y D ? C B F I F ; F ] ; A : Y Y = F B Y < V < B F ? ? C I D @ C B A C ^ _ ` a b c d a _ b l m ? C ; H F = ; < X < Y < B < C ; D = I C ? B A < ;
> S ? C C V C = B [

n o [ o [ N p W F F H C ? : B < F = Z < B A J ? < T : @ U > ; ; C ; ; V C = B F ? > D I < B : = I J ? < T : @ U q ? C : @ A r C H F ? B < = S [
s A C ^ _ ` a b c d a _ b Z < Y Y @ F F H C ? : B C Z < B A : = U H ? < T : @ U : ; ; C ; ; V C = B F ? : D I < B @ F = I D @ B C I X U B A C e f ` g b F ? : = U B A < ? I
H : ? B U ? C B : < = C I X U B A C e f ` g b ] : ; Z C Y Y Z < B A < = : = U H ? < T : @ U X ? C : @ A ? C H F ? B < = S X U B A C e f ` g b B F B A C G J W [

n o [ o [ N t W F V H Y : < = B X U B A C E Z = C ?
G = B A C C T C = B B A : B B A C e f ` g b V : u C ; : @ F V H Y : < = B B F B A C ^ _ ` a b c d a _ b < = ? C ; H C @ B F R B A C v w j x y z { x w y l m @ F V H Y < : = @ C

Z < B A B A C H ? < T : @ U : = I ; C @ D ? < B U B C ? V ; : = I @ F = I < B < F = ; F R B A < ; > S ? C C V C = B ] B A C ^ _ ` a b c d a _ b ; A : Y Y ] Z < B A < = R < T C | p }
q D ; < = C ; ; h : U ; F R ? C @ C < H B F R B A C @ F V H Y : < = B ] < = T C ; B < S : B C B A C V : B B C ? : = I H ? F T < I C B A C e f ` g b Z < B A : = F ? : Y
? C H F ? B ; B : B < = S B A C @ : D ; C F R B A C I C R < @ < C = @ U ] < R : = U ] : = I B A C ; B C H ; B : u C = B F H ? C T C = B : ? C @ D ? ? C = @ C ] < R ? C ~ D < ? C I [
� < B A < = : R D ? B A C ? R < T C | p } q D ; < = C ; ; h : U ; ] B A C ^ _ ` a b c d a _ b ; A : Y Y H ? F T < I C B A C e f ` g b Z < B A : Z ? < B B C = ? C H F ? B
I F @ D V C = B < = S B A C @ F V H Y : < = B ] < = T C ; B < S : B < F = ] I C R < @ < C = @ U ] < R : = U ] : = I B A C ; B C H ; B : u C = B F H ? C T C = B : ? C @ D ? ? C = @ C ]
< R ? C ~ D < ? C I [

n o [ o [ N � W F F H C ? : B < F = Z < B A W F V H Y : < = B B F B A C E Z = C ?
s A C ^ _ ` a b c d a _ b ; A : Y Y @ F F H C ? : B C Z < B A B A C e f ` g b < = ? C ; H F = I < = S B F : = U @ F V H Y : < = B ; : X F D B J C ? ; F = : Y

G = R F ? V : B < F = F ? J C ? ; F = : Y � C : Y B A G = R F ? V : B < F = B A : B V : U ? C Y : B C B F B A C v w j x y z { x w y l m F X Y < S : B < F = ; D = I C ? B A < ;
> S ? C C V C = B [

n o [ o [ N � G = K D = @ B < T C r C Y < C R
s A C ^ _ ` a b c d a _ b A C ? C X U ? C @ F S = < � C ; B A : B : = U X ? C : @ A F R B A C H ? < T : @ U : = I ; C @ D ? < B U B C ? V ; : = I @ F = I < B < F = ; F R B A < ;
W F = B ? : @ B Z < Y Y ? C ; D Y B < = < ? ? C H : ? : X Y C A : ? V B F B A C e f ` g b F ? B F : = U B A < ? I � H : ? B U B F Z A F V B A C e f ` g b F Z C ; : I D B U
F R @ F = R < I C = @ C B A : B @ : = = F B X C @ : Y @ D Y : B C I F ? R D Y Y U F ? : I C ~ D : B C Y U @ F V H C = ; : B C I X U B A C ? C @ F T C ? U F R I : V : S C ; [
> ; : ? C ; D Y B ] B A C e f ` g b ; A : Y Y ] < = : I I < B < F = B F : = U F B A C ? ? C Y < C R : T : < Y : X Y C B F < B ] X C C = B < B Y C I B F B A C ? C V C I U F R
< = K D = @ B < F = Z < B A F D B A : T < = S B F C ; B : X Y < ; A B A C < = : I C ~ D : @ U F R : = U F B A C ? ? C V C I U : T : < Y : X Y C B F < B | F ? ; D @ A B A < ? I �
H : ? B U } [ s A C ^ _ ` a b c d a _ b A C ? C X U D = I C ? B : u C ; = F B B F V : u C : = U I C R C = @ C < = H ? F @ C C I < = S ; ? C S : ? I < = S B A C S ? : = B < = S
F R : = < = K D = @ B < F = F ? ; H C @ < R < @ H C ? R F ? V : = @ C X : ; C I F = B A C : T : < Y : X < Y < B U B F B A C e f ` g b F R F B A C ? ? C V C I < C ; [

n o [ o [ N P s C ? V < = : B < F = D H F = q ? C : @ A
> B B A C � i j k y l m I < ; @ ? C B < F = ] < B V : U B C ? V < = : B C B A < ; W F = B ? : @ B < V V C I < : B C Y U ] D H F = Z ? < B B C = = F B < @ C ] : ; : ? C ; D Y B F R
: = U X ? C : @ A F R B A C ; C H ? < T : @ U : = I ; C @ D ? < B U B C ? V ; : = I @ F = I < B < F = ; X U B A C ^ _ ` a b c d a _ b [

n o [ o [ o O r C B D ? = F R J C ? ; F = : Y G = R F ? V : B < F = : = I J C ? ; F = : Y � C : Y B A G = R F ? V : B < F =
E = B A C B C ? V < = : B < F = F ? C � H < ? : B < F = F R B A < ; > S ? C C V C = B ] B A C ^ _ ` a b c d a _ b ; A : Y Y ? C B D ? = : Y Y J C ? ; F = : Y G = R F ? V : B < F =
: = I J C ? ; F = : Y � C : Y B A G = R F ? V : B < F = ? C @ C < T C I F ? @ ? C : B C I D = I C ? B A < ; W F = B ? : @ B B F B A C e f ` g b : = I C = ; D ? C B A : B
; D @ A J C ? ; F = : Y G = R F ? V : B < F = : = I J C ? ; F = : Y � C : Y B A G = R F ? V : B < F = A : ; X C C = H C ? V : = C = B Y U ? C V F T C I R ? F V : = U
V C I < : F ? A : ? I Z : ? C F = Z A < @ A < B Z : ; ; B F ? C I [ s A C ^ _ ` a b c d a _ b Z < Y Y H ? F T < I C B A C e f ` g b Z < B A : ; Z F ? = ; B : B C V C = B
F ? F B A C ? C T < I C = @ C ; : B < ; R : @ B F ? U B F B A C e f ` g b B A : B < B A : ; @ F V H Y < C I Z < B A B A < ; H ? F T < ; < F = [ s A C H ? F T < ; < F = ; F R B A < ;
H : ? : S ? : H A ; A : Y Y H ? C T : < Y F T C ? : = U < = @ F = ; < ; B C = B H ? F T < ; < F = ; < = B A < ; > S ? C C V C = B [

n o [ o [ o n � D ? T < T : Y
s A C H ? F T < ; < F = ; F R B A < ; > ? B < @ Y C ; A : Y Y ; D ? T < T C : = U B C ? V < = : B < F = F ? C � H < ? U F R B A < ; > S ? C C V C = B [

� � � � � � � � � � � � � � � � � � � � � � � � � � � �



� � � � � � � � 	 � � 
 � � 
 � � � 
  � � � 
 � � � � � 
 � � � 	 � � � 
 � � 
 �
� � � � � � � � � � � � � �  � 
 � � � � � � � � �
� � � � � � � �  ! � " # � � � 
 �  � � $ 
 � � 
 � � % 
 � & � �

� 
 � � � � �   ' � ! �
( ) * * + , - , . / 0 1 2 3 , . , 1 0 + 4 5 . 6 7 / 7 5 . 8

% � � 
 � � �  � �

9 : ; < ; 9 = > ? @ A A B C D @ E F G A @ A H @ I G J G @ K L M ? ? N M C @ E G M ? A @ O G A C G > P M C C D @ Q R S T U V W X Y U Z V [ \ M C C D @ C G N @ B J @ O @ I ] C G B >
B J C D @ ^ V _ X [ S T X A D M ? ? E @ N M G > C D @ H E B H @ E C ` B J C D @ a b _ U [ ; c ? ? F B E d M > K Q [ V e f T X g K @ ? G h @ E @ K C B C D @ Q R S T U V W X Y U

Z V [ \ i ` C D @ ^ V _ X [ S T X V [ A D M ? ? i @ C D @ H E B H @ E C ` B J C D @ a b _ U [ � j D @ ^ V _ X [ S T X V [ A D M ? ? E @ N B h @ M ? ? A ] E H ? ] A B E
E @ k @ I C @ K N M C @ E G M ? A M A G C A H E B H @ E C ` F D @ > > B C G J G @ K G > F E G C G > P C B K B A B i ` C D @ ^ V _ g f R X S _ X ;

� � l m n � o � p q r s t u v p t w q r x w y r s

9 : ; z ; 9 { > C D @ @ h @ > C C D M C M I B > A C E ] I C G B > ? G @ > G A E @ P G A C @ E @ K M P M G > A C C D @ Q [ V | U T X i ` B E C D E B ] P D M } f ~ T V _ X [ S T X V [
B E } f � � R � U [ L M > K H E B h G K @ K C D @ a b _ U [ D M A H M G K M ? ? M N B ] > C A H E B H @ E ? ` B F G > P ] > K @ E C D @ ^ V _ X [ S T X L C D @

^ V _ X [ S T X V [ A D M ? ? L M C G C A B F > @ O H @ > A @ �
; 9 F G C D G > C @ > � 9 � � I M ? @ > K M E K M ` A L @ > A ] E @ C D M C M > ` M > K M ? ? I B > A C E ] I C G B > ? G @ > A M > K I @ E C G J G I M C @ A B J M I C G B > M E @

K G A I D M E P @ K L E @ ? @ M A @ K B E h M I M C @ K i ` C D @ H B A C G > P B J A @ I ] E G C ` � M > K
; � G > C D @ I M A @ B J F E G C C @ > > B C G I @ A B J ? G @ > L @ > A ] E @ C D M C A ] I D > B C G I @ A M E @ F G C D K E M F > L G > F E G C G > P ;

9 : ; z ; � { > C D @ @ h @ > C C D M C C D @ ^ V _ X [ S T X V [ J M G ? A C B I B > J B E N F G C D C D @ E @ � ] G E @ N @ > C A B J 9 : ; z ; 9 L C D @ a b _ U [ N M `
A @ C B J J M > K K @ K ] I C J E B N M > ` M N B ] > C B F G > P C B C D @ ^ V _ X [ S T X V [ L M ? ? I B A C A M > K M A A B I G M C @ K @ O H @ > A @ A M A E @ ? M C @ K
C B E @ N B h M ? B J ? G @ > A i ` C D @ a b _ U [ L G > I ? ] K G > P C D @ I B A C A B J i B E E B F G > P C D @ M H H E B H E G M C @ I M A D L ? @ C C @ E B J I E @ K G C B E
i B > K M A A @ I ] E G C ` M > K ? @ P M ? J @ @ A M > K K G A i ] E A @ N @ > C A ; { J C D @ E @ G A > B M N B ] > C B F G > P i ` C D @ a b _ U [ C B C D @

^ V _ X [ S T X V [ L C D @ > C D @ ^ V _ X [ S T X V [ A D M ? ? E @ G N i ] E A @ C D @ a b _ U [ J B E M ? ? B J C D @ A M G K I B A C A M > K M A A B I G M C @ K
@ O H @ > A @ A ;

� � l � � � � � � � 	 
 � �  � � � � 	 � � � � � �  � � 


9 : ; � ; 9 � B C F G C D A C M > K G > P M > ` B C D @ E E @ � ] G E @ N @ > C ? G A C @ K G > C D @ A @ � H @ I G J G I M C G B > A M > K j @ > K @ E
� B I ] N @ > C A L M ? ? � B E d A D M ? ? i @ P B h @ E > @ K i ` C D @ a b _ U [ � g � B > C E M I C B E A � � E B I @ K ] E @ � M > ] M ? M C C M I D @ K
C B M > K J B E N G > P H M E C B J C D G A j @ > K @ E � B I ] N @ > C ;

� � � � � � � � j { � �



CONTRACTORS’ PROCEDURE MANUAL
(Updated June 2018)

TABLE OF CONTENTS

Ontario Shores’ Mission & Values ----------------------------------------------------------------------------- 2
Key Hospital Contacts -------------------------------------------------------------------------------------------- 2
Definitions ----------------------------------------------------------------------------------------------------------- 3
Introduction---------------------------------------------------------------------------------------------------------- 4
Code of Conduct Policy ------------------------------------------------------------------------------------------ 4
Working at the Hospital------------------------------------------------------------------------------------------- 5
Contractor Identification ------------------------------------------------------------------------------------------ 6
Hospital Emergency Colour Codes---------------------------------------------------------------------------- 6
Access to Work Site----------------------------------------------------------------------------------------------- 7
Parking --------------------------------------------------------------------------------------------------------------- 8
Tools / Equipment / Materials / Moving/Staging Areas & Deliveries ----------------------------------- 9
Standard Work Procedures ----------------------------------------------------------------------------------- 10
Work Site Protection -------------------------------------------------------------------------------------------- 11
Continuity of Existing Services ------------------------------------------------------------------------------- 12
Emergency and Fire Protection ------------------------------------------------------------------------------ 13
Temporary Fire Safety and Fire Alarm---------------------------------------------------------------------- 14
Hot Work Permit ------------------------------------------------------------------------------------------------- 15
Infection Prevention and Control Procedures ------------------------------------------------------------- 16
Safety Program--------------------------------------------------------------------------------------------------- 16
Accessibility Standards and Compliance------------------------------------------------------------------- 17
Vendor Performance Evaluation Program ----------------------------------------------------------------- 17
Building Floor Plan ---------------------------------------------------------------------------------------------- 18
Contractor Permit to Work Form ----------------------------------------------------------------------------- 19
Contractor Closeout Checklist -------------------------------------------------------------------------------- 20
Contractor Safety Agreement --------------------------------------------------------------------------------- 21



OS Contractors’ Procedure Manual Page 2 of 25

Disclaimer: This material has been prepared solely for use by Ontario Shores.  The Hospital accepts no responsibility for use of 
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ONTARIO SHORES’ MISSION & VALUES

“We provide leadership and exemplary mental health care through specialized treatment, 
research, education and advocacy.” 

Recovering Best Health, Nurturing Hope and Inspiring Discovery

We aim for Excellence - through leadership and learning, we achieve exceptional performance 
in all we do, while fostering an environment of optimism, hope and recovery

We encourage Innovation - through research and creative approaches, we support the 
advancement of mental health care.

We value Safety - we provide a safe and healing environment for our clients and a sense of 
security for our patients' families, our employees and the community at large.

We Respect all individuals - encouraging diversity and treating everyone with dignity, while 
embracing the rights, beliefs, opinions and contributions of others.

We are a Community - we work together as one team, and with families, providers and the 
public as our partners, while maintaining mutual trust, transparency and shared purpose to 
enhance our patients' quality of life. 

Ontario Shores Centre for Mental Health Sciences,
700 Gordon Street, Whitby, ON L1N 5S9

(905) 430-4055

KEY HOSPITAL CONTACTS

Plant Operations & Maintenance
Rob Simpson, Manager – Plant Operations, Ext. 6382
Trish Conrad, Supervisor – Plant Operations, Ext. 6083
Shafei Shafei, Supervisor – Plant Operations, Ext. 6384

Security & Emergency Preparedness
Tim Bachelder, Manager – Security and Parking Services, Ext. 6059

Capital Projects
John Lin, Manager – Capital Infrastructure, Planning and Purchasing, Ext. 6928
Heather Eastman, Project Coordinator, Ext. 6079

Information Technology
Todd Merritt, Coordinator, IT Infrastructure Information Technology, Ext. 6091

Infection Control 
Practitioner, Infection Control Ext. 6368/6331

Security Desk        Ext. 6645                       Switchboard           Ext. 0
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DEFINITIONS

Ontario Shores Centre for Mental Health Sciences shall be referred to as either: 
“Ontario Shores”, the “Centre”, or the “Hospital”.

“Contract” means the aggregate of (a) the executed agreement including any schedules;
(b) the procurement document, including any addenda; (c) the successful proposal; and (d)
any amendments executed in accordance with the terms of the Contract, which will be
entered into by the Hospital and Vendor at the end of the procurement process.

“Contractor” or “Vendor” means an individual, firm, partnership, corporation, association or
related person as defined in the Ontario Business Corporations Act, that provides any goods
(e.g. equipment), service (i.e. consulting or non-consulting), and/or construction activity to the 
Hospital or a Hospital project, and has a contract with the Hospital.

“Ontario Shores Representative” or “Project Manager” means the individual at the 
Hospital who has responsibility for managing or coordinating a Contract or Vendor and is
authorized to conduct Vendor Performance evaluation/scorecard.

“Site Lead or Supervisor” means the Contractor’s representative, acting as foreman, 
responsible for the Contractor crew members on site at the Hospital. 
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INTRODUCTION

This Ontario Shores Contractors’ Procedure Manual sets out the minimum rules for all
Contractors (including sub-contractors, trades persons, service persons or all others) who 
are hired to do work on hospital buildings/grounds at Ontario Shores Centre for Mental 
Health Sciences.   The Manual shall be administered in accordance with the Hospital’s 
policies and procedures.

Contractors working at the Ontario Shores Centre for Mental Health Sciences and/or any of 
its satellite offices are obligated to perform their work in compliance with all applicable Acts, 
Regulations, Standards, Safety Protocol and Procedures, and to the policies governing this 
facility.  

The Contractor Site Lead or Supervisor shall be responsible for all crew members in
maintaining standard practices and protocol outlined within, and any additional instructions 
issued by the Ontario Shores Representative while working on the property of the Hospital.

The Contractor must acknowledge and confirm acceptance by way of a signed Contractor
Safety Agreement (as attached to this Manual).

CODE OF CONDUCT POLICY

Ontario Shores Centre for Mental Health Sciences is committed to the principle of a safe 
and respectful work environment for all employees, patients, guests, contractors and 
visitors.

Accordingly, the reputation of Ontario Shores Centre for Mental Health Sciences and its 
position in the community are built on principles of courtesy and respect, confidentiality, 
competence, integrity, cultural sensitivity, efficiency and effectiveness, ethical behavior, 
fairness and impartiality, responsibility and transparency, openness, honesty and 
accountability.  These principles must be incorporated into the decisions, actions and 
behavior of all affiliates. 

This policy applies to all staff, physicians, those working under contractual arrangements, 
service providers, volunteers, students and others and encompasses the Discrimination, 
Harassment and Bullying policy and Violence in the Workplace policy.
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WORKING AT THE HOSPITAL

Ontario Shores is a SMOKE FREE ENVIRONMENT; as such smoking is not allowed inside 
the Hospital or on the Hospital grounds. All smoking material shall be kept out of visible 
sight when on the Hospital grounds. Alcohol or illegal drugs are strictly prohibited.

All contractor crew members must be dressed in clean and appropriate clothing.

Noise, dust, odors, etc., shall be minimized to ensure staff and patients are disturbed as 
little as possible. Corrective action to cease or limit disagreeable annoyances to staff and 
patients shall be implemented immediately upon notification by the Hospital representative.
This may require that work be stopped and rescheduled to a more convenient time.

Trade contractors and their workmen will be permitted limited utilization of the facilities of 
the Hospital, including the cafeteria and food services in non-high use times.

Designated washroom facilities may be appointed by the Hospital for use by all contractors.
The contractor shall maintain the washrooms in a clean and sanitary manner.  Should 
additional cleaning be required due to contractor misuse, equivalent costs shall be withheld 
as a claim against the contractor or deduction from invoiced amounts for the incurred cost

If designated washroom facilities are not available, contractors will be responsible to provide 
their own temporary facilities for their crew.

No cameras, photographic or recording equipment are allowed on the Hospital premises 
without the express permission of the Hospital, on each occasion.  Patients or staff are not 
to be photographed or recorded under any circumstances.

The Contractor will render the Ontario Shores Centre for Mental Health Sciences free 
from any & all liability (via contract acceptance & commencement) which might arise 
from any breach of the Municipal, Provincial or Federal Regulations, Ordinances, By-
Laws or Laws and from any debts or obligations contracted by itself, agents, 
representatives, employees, sub-contractors or those for whom the Contractor is in law 
responsible; in conjunction with the performance of the contract.
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CONTRACTOR IDENTIFICATION

All Contractors, including any subcontractors representing their firm, must have a valid 
Canadian Police Information Centre (CPIC) security clearance checks, with Vulnerable
Sector Clearance (if applicable), on file with Ontario Shores.

Once security clearances have been validated, contractors will be issued an Ontario Shores 
Contractor ID and Access Card, which must be visibly worn at all times will working in the 
facility or on the property.

All Contractor employees must check-in with Security Services (Building 2, Level 1 upon 
arrival to the facility prior to commencing work. 

Contractor ID and Access cards are not transferable and must be used only by the person to 
whom it was issued.

Any temporarily lost or misplaced Contractor ID and Access Card MUST be reported 
immediately to Security so that the card can be deactivated. Found cards or returned cards 
will be reactivated and the contractor will be notified.

Contractors must abide by all procedures for Emergency Codes.  The Emergency Colour 
Codes for the Hospital are printed on the reverse side of the Contractor ID and Access 
Card, and are illustrated below:
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ACCESS TO WORK SITE

All Contractors must make prior arrangements to access the work site before arriving at the 
Hospital. The Contractor must complete and submit the Permit to Work Form (as attached to 
this manual) with 48 hours’ advance notice of arriving on site.  

All Contractor employees must check-in with Security Services (Building 2, Level 1), and
Ontario Shores Representative / Project Manager upon arrival to the facility prior to 
commencing work. 

Contractors may only call in consultants or any other special arrangements with the 
permission of the Support Services Director, Plant Operations & Maintenance Manager, or 
Manager, Capital Infrastructure, Planning and Purchasing. 

Traffic through existing occupied areas shall be kept to an absolute minimum throughout the 
duration of the work of this project.  Travel between entrances, public areas and the work 
area will be via the most direct pre-arranged route – not through patient wards or sensitive 
areas.

Contractors must use the service corridor when transporting materials, equipment, garbage, 
etc. – unless pre-authorized by an Ontario Shores representative, where there is no other 
pre-arranged route.

Access to mechanical, electrical and communication rooms is restricted.  All mechanical and 
electrical rooms are locked and to be kept locked.

Access to restricted areas may be made available at the discretion of the Ontario Shores 
Representative, Plant Operations, or Security/On-Duty Shift Manager (during off-hours).  

Patient Care Areas require a Security Services escort. The contractor shall be responsible 
to advise the Ontario Shores Representative of any planned work within a Patient Care Area 
with 48 hours’ advanced notice for additional Security coverage to be arranged.  
Insufficient notice may require the work to be rescheduled to a later date.  Any misused 
Security coverage costs that may be incurred shall be withheld as a claim against the 
contractor or deduction from invoiced amounts for the incurred cost

Where access is required for weekend or after hours work, the contractor shall be 
responsible to request and obtain authorization from the Ontario Shores Representative, by 
completing and submitting the Permit to Work Form, with 48 hours’ advance notice

Do not wedge doors or latches open for any reason. Fire doors and doors to restricted areas 
are to be kept closed at all times to prevent unauthorized entry by the public, workers and 
patients.
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PARKING

Contractors may park vehicles in designated spaces (5) allocated outside Building 7 for 
Contractor Parking; if these spaces are occupied; you may park in General Public parking 
spaces.

Parking is not permitted in parking spaces designated for “Visitors”, “Accessibility” or “10
minute” Patient Loading spaces.

Parking is also not permitted on the Hospital grounds (i.e. behind building, emergency fire 
routes, loading dock, grassed areas) for any reason except to unload materials and 
equipment with prior notice and confirmation by an Ontario Shores Representative or 
Project Manager.

Any vehicles parked illegally will be ticketed and removed at the owner’s expense.

Contractors are to ensure that all equipment left in their work area/vehicles is secure and not 
left exposed in a manner that could be a potential danger.

Parking options (see the Parking Office located Building 1 level 2);

o Monthly Permit Parking: $41.00/month*; a hang tag must be visibly displayed at 
all times

o Pay & Display: $3.50 hour/$10.00 daily’; pay at machine-display on dash

o Frequent Visitor FOB 10/20: ($59/$95-$5.90/$4.75) no expiry, display on dash

*For the Monthly Permit Parking Option, the Contractor must provide the following information to 
the Parking Office:

o Start date
o Proposed end date
o Number of hang tags required
o Billing Company Name
o Billing Address
o Billing contact name and phone number
o Completed parking permit agreement for each vehicle

UNDER NO CIRCUMSTANCES IS PARKING ALLOWED ON GRASSED AREAS.

CONTRACTORS ARE TO ENSURE THAT ALL EQUIPMENT LEFT IN THEIR WORK 
VEHICLE IS SECURE AND NOT LEFT EXPOSED IN A MANNER THAT COULD BE A 
POTENTIAL DANGER.
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TOOLS / EQUIPMENT / MATERIALS / MOVING/STAGING AREAS & DELIVERIES

All tools, equipment and machinery are to be provided by the contractor to carry out the 
tasks of the contracted work, each of which is the responsibility of the contractor while not in 
use.  No Hospital tools or equipment will be supplied or loaned to the contractor for 
use.

All tools, equipment and materials must be properly labeled, secured and protected.  The 
loss of any such material will be the responsibility of the contractor.  The Hospital assumes 
no responsibility for lost or stolen equipment

The Contractor shall not store any items, including tools, supplies, materials and 
equipment, in stairwells or stairways

Storage space at the Hospital is limited. Arrangements must be made with the Ontario 
Shores Representative (with 48 hours advanced notice) before any tools, equipment or 
materials are brought on site in order to determine acceptable storage and internal delivery 
routes to work area.

A designated staging area, potentially outdoor, may be used to serve the construction 
process.  Contractor assumes the responsibility, if required, to enclose with protective 
fencing and access gate, to the approval of the applicable authorit(ies) having jurisdiction, 
and the Hospital

An entrance and if necessary, an elevator, shall be designated by the Hospital for use by the 
Contractor to transport material and workmen to and from the work site. DO NOT 
TRANSPORT construction personnel, materials or debris in an elevator that is used to 
transport patients, visitors and staff (unless otherwise instructed by the Hospital).

Use of the elevators shall be arranged through the Ontario Shores Representative. If an 
elevator is not available for use by the Contractor, crew members must use a designated 
stairwell. The Contractor must clear and surrender use of the elevator immediately during a 
Hospital emergency. The definition of any emergency shall be confirmed by the Hospital 
before the work commences.

Where permission is granted to the Contractor to use an elevator, the Contractor shall be 
responsible for providing protection to the cab and shall be responsible for repairing any 
damage caused during the use of the elevator at the Contractor’s cost. The contractor shall 
ensure the elevator remains free of dust and debris (at all times), and must damp mop and 
clean daily at the end of the work day.

All deliveries will be made to the designated Receiving Area (Building 7, Level 1).The 
Loading Dock is for the loading and unloading of material only. Safe work practices are to 
be followed in the loading and unloading of material, and when using lifts.   

It is the responsibility of the contractor to remove off site all garbage debris, packaging, 
surplus material and scrap from his work site on a daily basis – or more often if required. 
Hospital containers and garbage bins must not be used unless permission is obtained from 
the Hospital’s Representative. Failure to comply may be cause for removal by the Hospital 
and a claim against the contractor or deduction from invoiced amounts for the incurred cost
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Transport debris in clean containers with tightly fitting lids or completely cover debris with a 
wet blanket. Wipe and/or vacuum clean containers prior to leaving the work site to reduce 
risk of dust transfer to occupied areas.

Materials in the existing building, which by contract or project specification are not called for 
to be reused, or specifically called for to be removed, are to be removed and/or turned over 
to the Hospital.  The contractor shall be responsible to verify with Plant Operations and 
Maintenance prior to the removal of any and all items. 

Once verified, materials shall become the property of the contractor and shall be removed 
from the site. Where services are connected to such items, services shall be removed and 
capped off except where required or reused when they shall be temporarily capped.

Contractors must comply with the requirements noted in Infection Control procedures during 
construction when transporting materials, tools & equipment to or from the work site.
Removal of debris, tools, equipment and materials from the work site shall be via an agreed 
to route and at an agreed to time, generally after hours.

UNDER NO CIRCUMSTANCES are tools, ladders, materials, wrapping, boxes, equipment, 
etc. to be left UNATTENDED. The safety of our patients, staff, guests and contractor 
personnel is of primary importance and unattended articles can lead to potential dangers 
and as well may disappear and be used in harmful means.

STANDARD WORK PROCEDURES

All work performed at Ontario Shores Centre for Mental Health Sciences must be in 
compliance with Building Codes, Standards, and all applicable Acts, Regulations, Safety 
Protocol and Procedures, and the policies governing this facility.

Facility / construction drawings, if issued, indicate the approximate locations of services. The 
contractor and subcontractors shall take all measures to verify actual location of service 
lines prior to start of work. Nevertheless, should any mechanical or electrical service line be 
damaged or disrupted by contractor actions, the contractor shall repair service lines, and 
make good all damage to the approval and satisfaction of the Hospital and/or Consultants 
(please refer to Continuity of Existing Services section for additional details and 
requirements). 

Before commencing work each day or part thereof, the Hospital shall be notified 48 hours in 
advance (by receiving a completed Permit To Work form)of the work being done, duration, 
number of workers, and any possible disturbances, noise, dust obstructions, etc.

DAILY – prior to starting work and at the end of the work shift, the Site Supervisor is 
to report to the Security Control Centre, and the Hospital Representative or Project 
Manager.
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The job site must remain clean and tidy at all times. Only those materials required each day 
are to be brought to the job site. Tool boxes and equipment may be kept on site in the work 
area, provided that the area is secured. Thoroughly vacuum all tools, tool boxes and 
equipment prior to removal from work site.  

Fire routes or personnel thoroughfares must not be obstructed.  Fire doors must not be 
wedged open or latches disengaged.  If repeated access is required, access rights or keys 
must be requested and permitted by Ontario Shores Representative, Plant Operations 
and/or Security.

All electrical sources must be locked out and tagged where possibility of shock or 
electrocution exists. 48 hours advance notice by means of a completed Permit to Work form  
and authorization from the Ontario Shores Representative, Project Manager and/or Plant 
Operations is required.

If this project affects/changes the main electrical distribution in any way, it is the 
responsibility of the consultant/contractor to ensure that the Main Electrical Singe Line 
diagram is updated and posted in the building. Copies, hard and soft shall be included in the 
final O&M Manuals and/or will be turned over to the building staff upon completion of the 
work.

Under no condition will it be permissible to connect welding machines to the existing building 
electrical panels. Contractors and subcontractors shall provide their own exterior located 
generators for welding purposes.

Hazard Warning Tags must be used while working on: 
o Compressed Air
o Electrical panels
o Steam lines
o Water lines
o Gas lines
o Other services locked off to avoid injury

WORK SITE PROTECTION

The contractor will protect the work area and the Hospital staff, patients and visitors from 
any danger arising from his work. This includes taking all safety precautions, and providing 
and/or installing, where required: signage, guards, fences, barriers, rails, lights, etc., so as to 
comply with applicable regulations and by-laws of the municipality and authorities having 
jurisdiction.  The contractor shall hold the Ontario Shores harmless from any damage or 
expense arising from failure to properly execute this work.

Protection shall be provided for all entrances and exit ways, floors, walls and all standing 
fixtures, air intakes, exhaust fan openings, floor drains, elevators and equipment rooms 
against dust, spillage or overspray of material or damage during the construction period. 
The required protection shall consist of but is not limited to the following: 
o Filter cloth in all floor drains within the work area
o Filter cloth over all intakes and exhaust lovers and opening
o Protect sprinkler heads with a Polyethylene or filter cloth to prevent dust build up.
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Damage to Hospital equipment or property by the contractor must be reported immediately.  
Each Contractor shall be responsible for any and all damage by work of crew
members/equipment to the work and materials of other trades, and to Ontario Shores’ 
materials and property and shall, at their own expense, replace all materials, property and 
work damaged to such an extent that they cannot be restored to their original condition or to 
Ontario Shores’ satisfaction, in a timely manner.

Damaged work shall be made good by trade who performed the work originally, or an expert 
in the particular work, at the expense of the Contractor who caused the damage.

Protect the building, premises and adjoining premises from damage during the construction 
period and during any period when the work is closed down for any cause.

All Hospital equipment and supplies must be removed and/or sealed with tape and poly 
wrap in a closet or cupboard prior to barrier installation.

Traffic through completed and partially completed areas shall, at all times, be held to a 
minimum.

Remove all temporary construction aids at completion of project or as required and make 
good all new and existing work, construction etc. damaged in the course of erecting and 
removing said temporary construction aids.

Keep floors free from contaminating liquids, materials, etc., that may damage, discolor 
and/or affect bond of finished floors. Conduit or pipe shall not be left in such a way that it 
constitutes a hazard. Board with protruding nails must not be left on the floor. In addition, 
bolts must be cut off at floor level to eliminate a possible tripping hazard.

Openings in the roof or floor must be guarded to prevent anyone from falling through or to 
prevent stock or scrap from dropping down.

No promotional signs, advertisements, or notices of any kind shall be placed on or in the 
buildings, fences, hoarding or any place on the site except as specifically directed in writing 
and approved by the Owner.

CONTINUITY OF EXISTING SERVICES

The Hospital is in operation 24 hours a day, seven days a week.  Any service disruption may 
result in emergency or critical situations or serious clinical implications to Hospital 
departments.  As such, disruption to the Hospital must be kept to a minimum.

Contractors are to schedule and arrange work so that services are not unduly interrupted at 
any time.  Interruption of services must be reviewed and scheduled with the Hospital so that 
disruption to patients and procedures are kept to a minimum.  Generally, service 
interruptions are to be scheduled to occur after hours.  

Contractors are to submit a procedure as part of the Permit To Work authorization request 
for any work that affects or disrupts existing services at least 48 hours prior to planned start 
time for that work.
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Contractor shall be responsible to request authorization, in writing, with 48 hours’ advance 
notice, for all planned requirements for building access, key authorization, fire alarm, life 
safety, electrical, heating, ventilation and air conditioning system by-passes. 

Unauthorized switching of electrical breakers, cutting, drilling, welding/soldering, use of 
power tools, noise disturbances, and other disruption of services are strictly forbidden.  This 
facility is protected by sensitive heat & smoke detection and computer control systems.  
Contractor assumes all responsibility for unauthorized disruption to Hospital operations. 

Contractor shall be responsible to request authorization, in writing (Permit to Work form),
with two (2) weeks’ notice, for major building system shutdowns and fire alarm bell tests. 

Contractors shall IMMEDIATELY notify Plant Operations and Maintenance in the event that 
any service line is broken or damaged.

Use of cryogenic procedures is recommended to isolate valves and supply water piping. Hot 
and cold domestic water piping must not be drained.  If drained for any reason arrange with 
Plant Operations and Maintenance to have piping sanitized.  Report any water leaks or 
flooding to Plant Operations and Maintenance immediately in order to provide the necessary 
communication to the affected stakeholders.

EMERGENCY AND FIRE PROTECTION

The contractor must ensure that proper and suitable precautions are taken, and fire 
extinguishers are provided by crew / trades carrying out said work, before said work is 
started.

The contractor shall provide and maintain ready access to firefighting equipment at all times.
No cutting, welding or drilling is to be done to the structural elements of the building without 
the express written consent of Ontario Shores.

The contractor is responsible to provide “fire-watch” during welding operations or at any time 
the fire protection systems are degraded as a result of the work

Oily and waste solvent rags are a fire hazard and shall be deposited in approved containers 
and removed from site daily.

All Hot Work requires prior authorization and a Permit from Plant Operations (please refer to 
Hot Work Permit section). 

Hospital Emergency Phone Number 5555
from any hospital phone line

To activate a Fire Alarm
o Insert key
o Turn to the right 
o Remove key when it is parallel to the ground

If the evacuation alarm has sounded and you are at a locked door, turning in the key station will 
release that door.
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When the fire alarm (Code Red) is activated:

Fire Alarm Sound
o In the zone of alarm you will hear the EVACUATION TONE “Beep, Beep, Beep, (pause 

for 2 seconds” and repeat.
o In all other areas of the Centre they will hear the ALERT TONE “Beep, (pause 3 

seconds)” and repeat. After 30 seconds an automated voice will come on indicating 
where the fire is; for example “Code Red, Block 2, Level 2, Patient Care Area” and 
repeat.

Fire Zones
o Fire Zones are separated by 

Floor Level 
Main Street Corridor, and 
Building Number

All Contractors must stop work upon a fire alarm.

o If the Alert Tone is heard remain in the area until given further instructions or the fire 
alarm is cancelled. Do not transverse fire door. 

o If the fire or emergency becomes more critical an evacuation may be requested in 
specific areas. The fire alarm will change to an Evacuation Tone “Beep, Beep, Beep, 
(pause for 2 seconds) and repeat. Begin to evacuate and report to the person in the red 
hat (charge person). 

If the fire or emergency becomes more critical, an evacuation may be requested in 
specific areas. The fire alarm will change to an Evacuation Tone “Beep, Beep, Beep, (pause 
for 2 seconds) and repeat. Begin to evacuate and report to the person in the red hat (charge 
person).

If the fire or emergency is cancelled, an announcement will be made acknowledging this 
cancellation. Contractors may now continue their normal work and circulation in the Hospital.

TEMPORARY FIRE SAFETY AND ALARM

While work of this contract is proceeding, contractor shall make certain that existing fire 
alarm system and life safety systems (i.e. smoke detectors, sprinkler, annunciators, 
bells/horns/ speakers, exit lights, etc.) are in proper operating condition at all times except 
when work is being done on said system.

If, during the progress of the work, it is necessary to take all or part of the existing fire alarm 
system out of temporary or semi-permanent service, the Contractor shall first receive 
authorization from an Ontario Shores Representative (Project Manager), providing at 
least 48 hours minimum notice.

Authorized bypasses will be conducted by Plant Operations staff or Security Services staff 
with the bypass log book filled out for each bypass. Contractors are required to conduct a 
continuous fire watch in the area until all fire protection systems are returned to full service. 
When a fire watch is necessary it shall be coordinated with the contractor who will keep 
records of the fire watch, and if any extra staff is required it will be discussed prior to work
being scheduled.



OS Contractors’ Procedure Manual Page 15 of 25

Disclaimer: This material has been prepared solely for use by Ontario Shores.  The Hospital accepts no responsibility for use of 
this material by any person or organization not associated with Ontario Shores.  No part of this document may be reproduced 
in any form for publication without written permission of Ontario Shores. 

HOT WORK PERMIT

Safety clearances are required before any cutting, welding, core drilling, open flame work or 
dust work is done. 

A Hot Work Permit must be filled out and approved a minimum of 48 hours before this work 
is anticipated. This will allow Hospital time to warn all persons involved and disable any fire 
detectors to prevent sounding an alarm.

The Contractor is responsible for requesting, and receiving authorization for confined space 
permits, and Hot Work permits for welding, soldering, roofing, grinding, cutting or other 
sources of heat or dust which may affect the fire system or produce a response to the fire 
system.  Permits can be obtained from the Plant Operations office (Building 2 Room 2-1031)

Start and completion times must be provided when obtaining the permit(s).  Further direction 
will be provided as to procedures, and applicable Hospital representatives for re-starting the 
systems.

The Hot Work Permit (as shown below) must be clearly displayed and visible outside the 
work area:
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INFECTION PREVENTION AND CONTROL PROCEDURES

In consultation with Infection Prevention and Control, the Ontario Shores Representative / 
Project Manager will perform a Canadian Standards Association (CSA) approved Preventative 
Measures Analysis* according to population at risk and type of construction activity. This 
analysis will determine the infection prevention and control procedures required prior to start, 
during and in completion of the specific project. 

Failure to comply with the CSA Infection Prevention and Control Measures may be cause for 
stoppage of work.  Any cost that may be incurred as a result of non-compliance may be 
deducted shall be withheld as a claim against the contractor or deduction from invoiced 
amounts for the incurred cost.

*CSA Standard Z317.13-12 - Infection control during construction, renovation, and maintenance 
of health care facilities

SAFETY PROGRAM

First Aid
Contractors are responsible for maintaining their own First Aid Kit.

For any injury requiring serious medical attention -– Dial 5555, explain situation, location 
and request a Code Blue (per Emergency Colour Code found on the reverse side of 

Access Card)

Contractor(s) must adhere to all applicable Acts, Regulations, Standards, Safety Protocol 
and Procedures, and to the policies governing this facility. The Contractor will be 
responsible for ongoing safety inspections, implementation enforcement, and compliance to 
the Hospital’s Infection Control Program.

The Contractor Site Supervisor shall be responsible in maintaining standard safety 
practices, as well as the specific safety rules outlined, any special protective clothing, and
additional instructions issued while working on the property of the Hospital.

In addition to all safe work practices and procedures that are outlined in the applicable Acts 
and Regulations; the following safe operating practices shall be strictly adhered to by all 
employees regardless of the nature of their specific duties. These shall be explained to each 
new person by the Contractor and re-emphasized in day-to-day contact as required.

All tools and equipment utilized must be CSA approved and labeled and must be in good 
condition.

The contractor shall ensure that all employees and subcontractors representing their firm 
who work with, or in proximity to, hazardous materials fully understand all potential hazards 
and have been thoroughly trained to deal with all emergencies in accordance with the 
Workplace Hazard Management Information System (WHMIS). 

All contractor crew members shall be able to:
o Recognize and understand the labeling on hazardous materials.
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o Understand Materials and Safety Data Sheets and are knowledgeable on how to safely 
use, store, handle and dispose of hazardous materials.

Material Safety Data Sheets (MSDS) are to be on site, with a copy supplied to the Ontario 
Shores Representative prior or at the time all WHMIS regulated material arrives on site.   
When using WHMIS Regulated Materials, all instructions provided on the MSDS must be 
followed.

Any and all injuries must IMMEDIATELY be reported to the Hospital via the Ontario Shores 
Representative, with a copy of the WSIB Report to follow.  Contract workers will abide by 
applicable Acts and Regulations and Standards.  

Each subcontractor shall provide his own scaffolding, ladders and platforms where it is 
normal practice to do so. The responsibility as to who provides scaffolding and platforms 
shall rest with the Contractor.  All workers will have proof of the required Health & Safety 
Training, including the Ministry of Labour ‘Working from Heights’ training.

ACCESSIBILITY STANDARDS AND COMPLIANCE

Any goods (e.g. equipment), service, and/or construction activity provided by the Contractor 
shall comply with applicable accessibility standards under the Accessibility for Ontarians 
with Disabilities Act, 2005 and its regulations. If requested by the Hospital, acting 
reasonable, the Contractor shall provide evidence of the policies, procedures and training 
practices that it has implemented to comply with the foregoing.

The Contractor shall comply, and shall ensure that its personnel read and comply with all 
Hospital policies in respect of the Accessibility of Ontarians with Disabilities Act, 2005 and its 
regulations, as may be applicable to the services.

VENDOR PERFORMANCE EVALUATION PROGRAM

The purpose of the Hospital’s Vendor Performance Evaluation Program is to monitor 
performance of contractors in order to ensure the responsible management of contracts and 
enhancement of the value of services providers to the Hospital. The program:

o Establishes an evaluation framework to use a Vendor’s past performance as criteria 
in assessing a Vendors’ bid on future work;

o Monitors and evaluates a Vendor’s performance against the contractual requirements
and deliverables based on the Vendor’s achievement of the Hospital’s values of
“excellence”, “innovation”, “safety, “respect”, “community” and “value for money”

A Closeout Checklist (as attached) and an evaluation scorecard (or similar written 
evaluation) will be completed in conjunction with the Project Manager and/or the Ontario 
Shores representative at the end of the Contract, or upon completion of specific deliverables 
as set out in the Contract.

Feedback from the Hospital to each Contractor will be given through written evaluation or 
scorecard.  Vendor performance outcomes will be assessed over both the short and long 
term and may be used as evaluation criteria on future tender opportunities.
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BUILDING FLOOR PLAN
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CONTRACTOR PERMIT TO WORK FORM
*electronic version will be available from Ontario Shores Representative and/or Project Manager
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CONTRACTOR CLOSEOUT CHECKLIST
*electronic version will be available from Ontario Shores Representative and/or Project Manager



OS Contractors’ Procedure Manual Page 21 of 25

Disclaimer: This material has been prepared solely for use by Ontario Shores.  The Hospital accepts no responsibility for use of 
this material by any person or organization not associated with Ontario Shores.  No part of this document may be reproduced 
in any form for publication without written permission of Ontario Shores. 

CONTRACTOR SAFETY AGREEMENT
*electronic version will be available from Ontario Shores Representative and/or Project Manager
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PART 1 -  GENERAL 

1.1 WORK COVERED BY CONTRACT DOCUMENTS 

.1 Work of this Contract comprises general construction of a new Powerhouse and Parking 
Lot, located at 700 Gordon Street, Whitby, and further identified as the Project.  

1.2 CONTRACT METHOD 

.1 Construct Work under stipulated price contract. 

1.3 WORK BY OTHERS 

.1 Co-operate with other Contractors in carrying out their respective works and carry out 
instructions from Consultant. 

.2 Co-ordinate work with that of other Contractors. If any part of work under this Contract 
depends for its proper execution or result upon work of another Contractor, report 
promptly to Consultant, in writing, any defects which may interfere with proper execution 
of Work. 

.3 Work of this Project must include provisions for co-ordinating some aspects of work 
related to the Hospital’s new Combined Heating and Power (CHP) Plant, namely 
provision of ducts for installation of signal wirijng between Main Substation and the CHP.  

1.4 WORK SEQUENCE 

.1 Construct Work in stages to accommodate Owner's continued use of existing premises 
during construction. 

.2 Co-ordinate Progress Schedule during construction. 

.3 Maintain fire access/control. 

1.5 CONTRACTOR USE OF PREMISES 

.1 Unrestricted use of site until Substantial Performance. 

.2 Limit use of premises for Work, access and storage,]to allow: 

.1 Owner occupancy. 

.2 Work by other contractors. 

.3 Public usage. 

.3 Co-ordinate use of premises under direction of Owner. 

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

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

.6 Repair or replace portions of existing work which have been altered during construction 
operations to match existing or adjoining work, as directed by Consultant. 

.7 At completion of operations condition of existing work: equal to or better than that which 
existed before new work started. 
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1.6 ALTERATIONS, ADDITIONS OR REPAIRS TO EXISTING FACILITIES 

.1 Execute work with least possible interference or disturbance to occupants, building 
operations, public and normal use of premises. Arrange with Owner to facilitate execution 
of work. 

1.7 EXISTING SERVICES 

.1 Notify, Owner, Consultant and utility companies of intended interruption of services and 
obtain required permission. 

.2 Where Work involves breaking into or connecting to existing services, give Owner and 
Consultant 10 days’ notice for necessary interruption of mechanical or electrical service 
throughout course of work. Minimize duration of interruptions. Carry out work at times as 
directed by Owner and governing authorities with minimum disturbance to operations. 

.3 Provide alternative routes for personnel, pedestrian and vehicular traffic. 

.4 Establish location and extent of service lines in area of work before starting Work. Notify 
Owner and Consultant of findings. 

.5 Submit schedule to and obtain approval from Owner and Consultant for any shut-down or 
closure of active service or facility including power and communications services. Adhere 
to approved schedule and provide notice to affected parties. 

.6 Provide temporary services when directed by Owner and/or Consultant to maintain 
critical building and tenant systems. 

.7 Provide adequate bridging over trenches which cross sidewalks or roads to permit normal 
traffic. 

.8 Where unknown services are encountered, immediately advise Owner and Consultant 
and confirm findings in writing. 

.9 Protect, relocate or maintain existing active services. When inactive services are 
encountered, cap off in manner approved by authorities having jurisdiction. 

.10 Record locations of maintained, re-routed and abandoned service lines. 

.11 Construct barriers in accordance with Section 01 56 00 - Temporary Barriers and 
Enclosures. 

1.8 DOCUMENTS REQUIRED 

.1 Maintain at job site, one copy each document as follows: 

.1 Contract Drawings. 

.2 Specifications. 

.3 Addenda. 

.4 Reviewed Shop Drawings. 

.5 List of Outstanding Shop Drawings. 

.6 Change Orders. 

.7 Other Modifications to Contract. 

.8 Field Test Reports. 

.9 Copy of Approved Work Schedule. 
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.10 Health and Safety Plan and Other Safety Related Documents. 

.11 Other documents as specified. 

 

PART 2 -  PRODUCTS 

2.1 NOT USED 

PART 3 -  EXECUTION 

3.1 NOT USED 

 

END OF SECTION 
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Part 1 General 

1.1 ACCESS AND EGRESS 

.1 Design, construct and maintain temporary "access to" and "egress from" work areas, 
including stairs, driveways, ramps or ladders, and scaffolding, independent of finished 
surfaces and in accordance with relevant municipal, provincial and other regulations. 

1.2 USE OF SITE AND FACILITIES 

.1 Execute work with least possible interference or disturbance to normal use of the site. 
Make arrangements with Owner to facilitate work as stated. 

.2 Maintain existing services to building and provide for personnel and vehicle access. 

.3 Where security is reduced by work provide temporary means to maintain security. 

.4 Owner will assign sanitary facilities for use by Contractor's personnel, or direct that the 
Contractor provide its own on-site facilities. Keep facilities clean. 

.5 Closures: protect work temporarily until permanent enclosures are completed. 

1.3 ALTERATIONS, ADDITIONS OR REPAIRS TO EXISTING BUILDING 

.1 Execute work with least possible interference or disturbance to building and site 
operations, the occupants and the public. Arrange with Owner to facilitate execution of 
work. 

1.4 EXISTING SERVICES 

.1 Notify the Owner, Consultant and utility companies of intended interruption of services 
and obtain required permission. 

.2 Where Work involves breaking into or connecting to existing services, give the Owner 
and Consultant ten (10) days’ notice for necessary interruption of mechanical or electrical 
service throughout course of work. Keep duration of interruptions minimum. Carry out 
interruptions after normal working hours of occupants, preferably on weekends. 

.3 Provide for pedestrian and vehicular traffic. 

.4 Construct barriers in accordance with Section 01 56 00 - Temporary Barriers and 
Enclosures. 

1.5 SPECIAL REQUIREMENTS 

.1 Submit schedule in accordance with Section 01 32 16.07 - Construction Progress 
Schedule  

.2 Ensure Contractor's personnel employed on site become familiar with and obey 
regulations including safety, fire, traffic and security regulations. 

.3 Keep within limits of work and avenues of ingress and egress. 

.4 Ingress and egress of Contractor vehicles at site is limited to the driveway designated by 
Owner. . 

.5 Deliver materials outside of peak traffic hours unless otherwise approved by Owner. 
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1.6 SECURITY 

.1 Where security has been reduced by Work of Contract, provide temporary means to 
maintain security. 

.2 Security clearances: 

.1 Personnel employed on this project will be subject to security check. Obtain 
clearance, as instructed, for each individual who will require to enter premises. 

.2 Contractor's personnel will require satisfactory security screening by an agency 
designated by the Owner in order to complete Work in premises and on site. 

1.7 BUILDING SMOKING ENVIRONMENT 

.1 Comply with smoking restrictions. Smoking is not permitted. 

Part 2 Products 

2.1 NOT USED 

Part 3 Execution 

3.1 NOT USED 

 

END OF SECTION 
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PART 1 - GENERAL 

1.1 REFERENCE STANDARDS 

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

.2 Project Supplementary Conditions 

1.2 CASH ALLOWANCES 

.1 Refer to CCDC 2, GC 4.1. 

.2 Include in Contract Price specified cash allowances. 

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

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

.5 Contract Price will be adjusted by written order to provide for excess or deficit to each 
cash allowance. 

.6 Where costs under a cash allowance exceed amount of allowance, Contractor will be 
compensated for excess incurred and substantiated plus allowance for overhead and 
profit as set out in Contract Documents. 

.7 Include progress payments on accounts of work authorized under cash allowances in 
Consultant's monthly certificate for payment. 

.8 Prepare schedule jointly with Consultant to show when items called for under cash 
allowances must be authorized by [Consultant] for ordering purposes so that progress of 
Work will not be delayed. 

1.3 CONTINGENCY ALLOWANCE 

.1 Refer to CCDC 2, GC 4.2. 

.2 Include in Contract Price specified contingency allowance. 

.3 Do not include in Contract Price, additional contingency allowances for products, 
installation, overhead or profit 

.4 Expenditures under contingency allowance will be authorized in accordance with 
procedures provided in CCDC 2, GC 6.1 - Changes CCDC 2, 6.2 Change Order and 
CCDC 2, 6.3 Change Directive. 

PART 2 - PRODUCTS 

2.1 NOT USED 

PART 3 - EXECUTION 

3.1 NOT USED 
END OF SECTION 
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PART 1 -  GENERAL 

1.1 REFERENCE STANDARDS 

.1 Canadian Construction Documents Committee (CCDC) 

.1 CCDC 23-[2005], A Guide to Calling Bids and Awarding Contracts. 

1.2 REQUIREMENTS 

.1 Referenced specification Sections stipulate pertinent requirements for products and methods 
to achieve Work stipulated under each Alternative. 

.2 Co-ordinate affected related Work and modify surrounding Work to integrate Work under 
each Alternative. 

1.3 AWARD/SELECTION OF ALTERNATIVES 

.1 Indicate variation of Bid Price for Alternatives listed in Bid Form. Note that this form requests 
a 'difference' in Bid. Price by adding to or deducting from base Bid price. 

.2 Bids will be evaluated on 'Base Bid' price. After determination of lowest Bidder, consideration 
will be given to Alternatives and Bid Price adjustments. 

.3 In accordance with CCDC Document No. 23 - A Guide to Calling Bids and Awarding 
Contracts, low Bid will be determined on basis of lowest Bid in accordance with Contract 
Documents on which Project is to be actually constructed, including those alternatives for 
which prices have been invited and which are to be incorporated in Work. 

1.4 ALTERNATIVES 

.1 Base Bid: generator and switchgear using dead field/start-up synchronization 

.2 Alternative: generator and switchgear using conventional synchronization controls for 
paralleling  

PART 2 -  PRODUCTS 

2.1 NOT USED 

.1 Not Used. 

PART 3 -  EXECUTION 

3.1 NOT USED 

.1 Not Used. 

END OF SECTION 
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PART 1 -  GENERAL 

1.1 REFERENCE STANDARDS 

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

1.2 APPLICATIONS FOR PROGRESS PAYMENT 

.1 Refer to CCDC 2. 

.2 Make applications for payment on account monthly as Work progresses. 

.3 Date applications for payment last day of agreed monthly payment period and ensure amount 
claimed is for value, proportionate to amount of Contract, of Work performed and Products 
delivered to Place of Work at that date. 

.4 Submit to Consultant, at least 14 days before first application for payment. Schedule of 
Values for parts of Work, aggregating total amount of Contract Price, to facilitate evaluation of 
applications for payment. 

1.3 SCHEDULE OF VALUES 

.1 Refer to CCDC 2 

.2 Provide schedule of values supported by evidence as Consultant may reasonably direct and 
when accepted by Consultant, be used as basis for applications for payment. 

.3 Include statement based on schedule of values with each application for payment. 

.4 Support claims for products delivered to Place of Work but not yet incorporated into Work by 
such evidence as Consultant may reasonably require to establish value and delivery of 
products. 

1.4 PREPARING SCHEDULE OF UNIT PRICE TABLE ITEMS 

.1 Submit separate schedule of unit price items of Work requested in [Bid] form. 

.2 Make form of submittal parallel to Schedule of Values, with each line item identified same as 
line item in Schedule of Values. Include in unit prices only: 

.1 Cost of material. 

.2 Delivery and unloading at site. 

.3 Sales taxes. 

.4 Installation, overhead and profit. 

.3 Ensure unit prices multiplied by quantities given equal material cost of that item in Schedule 
of Values. 
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1.5 PROGRESS PAYMENT 

.1 Refer to CCDC 2. 

.2 Consultant will issue to Owner, no later than 10 days after receipt of an application for 
payment, certificate for payment in amount applied for or in such other amount as Consultant 
determines to be due. If Consultant amends application, Consultant will give notification in 
writing giving reasons for amendment. 

1.6 SUBSTANTIAL PERFORMANCE OF WORK 

.1 Refer to CCDC 2. 

.2 Prepare and submit to Consultant] comprehensive list of items to be completed or corrected 
and apply for a review by Consultant to establish Substantial Performance of Work. Failure to 
include items on list does not alter responsibility to complete Contract. 

.3 No later than 10 days after receipt of list and application, Consultant will review Work to verify 
validity of application, and no later than 7 days after completing review, will notify Contractor 
if Work or designated portion of Work is substantially performed. 

.4 Consultant: state date of Substantial Performance of Work or designated portion of Work in 
certificate. 

.5 Immediately following issuance of certificate of Substantial Performance of Work, in 
consultation with Consultant, establish reasonable date for finishing Work. 

1.7 PAYMENT OF HOLDBACK UPON SUBSTANTIAL PERFORMANCE OF WORK 

.1 Refer to CCDC 2. 

.2 After issuance of certificate of Substantial Performance of Work: 

.1 Submit application for payment of holdback amount. 

.2 Submit sworn statement that accounts for labour, subcontracts, products, 
construction machinery and equipment, and other indebtedness which may have 
been incurred in Substantial Performance of Work and for which Owner might in be 
held responsible have been paid in full, except for amounts properly retained as 
holdback or as identified amount in dispute. 

.3 After receipt of application for payment and sworn statement, Consultant will issue certificate 
for payment of holdback amount. 

.4 Where holdback amount has not been placed in a separate holdback account, Owner shall, 
10 days prior to expiry of holdback period stipulated in lien legislation applicable to Place of 
Work, place holdback amount in bank account in joint names of Owner and Contractor. 

.5 Amount authorized by certificate for payment of holdback amount is due and payable on day 
following expiration of holdback period stipulated in lien legislation applicable to Place of 
Work. Where lien legislation does not exist or apply, holdback amount is due and payable in 
accordance with other legislation, industry practice, or provisions which may be agreed to 
between parties. Owner may retain out of holdback amount sums required by law to satisfy 
liens against Work or, if permitted by lien legislation applicable to Place of Work, other third 
party monetary claims against Contractor which are enforceable against Owner. 
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1.8 PROGRESSIVE RELEASE OF HOLDBACK 

.1 Refer to CCDC 2. 

.2 Where legislation permits, if Consultant has certified that Work of subcontractor or supplier 
has been performed prior to Substantial Performance of Work, Owner shall pay holdback 
amount retained for such subcontract Work, or products supplied by such supplier, on day 
following expiration of holdback period for such Work stipulated in lien legislation applicable 
to Place of Work. 

.3 In addition to provisions of preceding paragraph, and certificate wording, ensure that such 
subcontract Work or products is protected pending issuance of final certificate for payment 
and be responsible for correction of defects or Work not performed regardless of whether or 
not such was apparent when such certificates were issued. 

1.9 FINAL PAYMENT 

.1 Refer to CCDC 2, GC 5.7. 

.2 Submit application for final payment when Work is completed. 

.3 Consultant] will, no later than 10 days after receipt of application for final payment, review 
Work to verify validity of application. Consultant will give notification that application is valid or 
give reasons why it is not valid, no later than 7 days after reviewing Work. 

.4 Consultant will issue final certificate for payment when application for final payment is found 
valid. 

PART 2 -  PRODUCTS 

2.1 NOT USED 

PART 3 -  EXECUTION 

3.1 NOT USED 

END OF SECTION 
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PART 1 -  GENERAL 

1.1 APPOINTMENT AND PAYMENT 

.1 Owner, at Consultant’s recommendation, will appoint and pay for services of testing 
laboratory except as follows: 

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

.2 Inspection and testing performed exclusively for [Design-Builder's] [Contractor's] 
convenience. 

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

.4 Mill tests and certificates of compliance. 

.5 Tests specified to be carried out by Contractor under the supervision of Consultant  

.2 Where tests or inspections by designated testing laboratory reveal Work not in accordance 
with contract requirements, pay costs for additional tests or inspections as required by 
Consultant to verify acceptability of corrected work. 

1.2 CONTRACTOR'S RESPONSIBILITIES 

.1 Provide labour, equipment and facilities to: 

.1 Provide access to Work for inspection and testing. 

.2 Facilitate inspections and tests. 

.3 Make good Work disturbed by inspection and test. 

.4 Provide storage on site for laboratory's exclusive use to store equipment and cure 
test samples. 

.2 Notify [Departmental Representative] [Consultant] [48] [DCC Representative] hours minimum 
sufficiently in advance of operations to allow for assignment of laboratory personnel and 
scheduling of test. 

.3 Where materials are specified to be tested, deliver representative samples in required 
quantity to testing laboratory. 

.4 Pay costs for uncovering and making good Work that is covered before required inspection or 
testing is completed and approved by [Consultant] [Departmental Representative] [DCC 
Representative]. 

PART 2 -  PRODUCTS 

2.1 NOT USED 

PART 3 -  EXECUTION 

3.1 NOT USED 

END OF SECTION 
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PART 1 -  GENERAL 

1.1 ADMINISTRATIVE 

.1 Schedule and administer project meetings throughout the progress of the work   

.2 Prepare agenda for meetings. 

.3 Distribute written notice of each meeting four days in advance of meeting date to Consultant 
and Owner. 

.4 Provide physical space and make arrangements for meetings. 

.5 Preside at meetings. 

.6 Record the meeting minutes. Include significant proceedings and decisions. Identify actions 
by parties. 

.7 Reproduce and distribute copies of minutes within three days after meetings and transmit to 
meeting participants and affected parties not in attendance. 

.8 Representative of Contractor, Subcontractor and suppliers attending meetings will be 
qualified and authorized to act on behalf of party each represents. 

1.2 PRECONSTRUCTION MEETING 

.1 Within 15 days after award of Contract, request a meeting of parties in contract to discuss 
and resolve administrative procedures and responsibilities. 

.2 Owner, Consultant, Contractor, major Subcontractors, field inspectors and supervisors shall  
be in attendance. 

.3 Establish time and location of meeting and notify parties concerned minimum 5 days before 
meeting. 

.4 Incorporate mutually agreed variations to Contract Documents into Agreement, prior to 
signing. 

.5 Agenda to include: 

.1 Appointment of official representative of participants in the Work. 

.2 Schedule of Work: in accordance with Section 01 32 16.- Construction Progress 
Schedules - Bar (GANTT) Chart 

.3 Schedule of submission of shop drawings, samples, colour chips. Submit submittals 
in accordance with Section 01 33 00 - Submittal Procedures. 

.4 Requirements for temporary facilities, site sign, offices, storage sheds, utilities, 
fences in accordance with Section [01 52 00 - Construction Facilities. 

.5 Delivery schedule of specified equipment. 

.6 Site security in accordance with Section 01 56 00 - Temporary Barriers and 
Enclosures. 
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.7 Proposed changes, change orders, procedures, approvals required, mark-up 
percentages permitted, time extensions, overtime, administrative requirements. 

.8 Record drawings in accordance with Section 01 33 00 - Submittal Procedures. 

.9 Maintenance manuals in accordance with Section 01 78 00 - Closeout Submittals. 

.10 Take-over procedures, acceptance, warranties in accordance with Section [01 78 00 
- Closeout Submittals. 

.11 Monthly progress claims, administrative procedures, photographs, hold backs. 

.12 Appointment of inspection and testing agencies or firms. 

.13 Insurances, transcript of policies. 

1.3 PROGRESS MEETINGS 

.1 Schedule monthly progress meetings during the course of Work  

.2 Contractor, major Subcontractors involved in Work, Consultant and Owner shall be in 
attendance. 

.3 Notify parties minimum 5 days prior to meetings. 

.4 Record minutes of meetings and circulate to attending parties and affected parties not in 
attendance within 3] days after meeting. 

.5 Agenda to include the following: 

.1 Review, approval of minutes of previous meeting. 

.2 Review of Work progress since previous meeting. 

.3 Field observations, problems, conflicts. 

.4 Problems which impede construction schedule. 

.5 Review of off-site fabrication delivery schedules. 

.6 Corrective measures and procedures to regain projected schedule. 

.7 Revision to construction schedule. 

.8 Progress schedule, during succeeding work period. 

.9 Review submittal schedules: expedite as required. 

.10 Maintenance of quality standards. 

.11 Review proposed changes for effect on construction schedule and on completion 
date. 

.12 Other business 

PART 2 -  PRODUCTS 

2.1 NOT USED 

PART 3 -  EXECUTION 

3.1 NOT USED. 

END OF SECTION 
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PART 1 -  GENERAL 

1.1 ADMINISTRATIVE 

.1 Submit to Consultant submittals listed for review. Submit promptly and in orderly sequence to 
not cause delay in Work. Failure to submit in ample time is not considered sufficient reason 
for extension of Contract Time and no claim for extension by reason of such default will be 
allowed. 

.2 Do not proceed with Work affected by submittal until review is complete. 

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

.4 Where items or information is not produced in SI Metric units converted values are 
acceptable. 

.5 Review submittals prior to submission to Consultant. This review represents that necessary 
requirements have been determined and verified, or will be, and that each submittal has been 
checked and co-ordinated with requirements of Work and Contract Documents. Submittals 
not stamped, signed, dated and identified as to specific project will be returned without being 
examined and considered rejected. 

.6 Notify Consultant and Owner, in writing at time of submission, identifying deviations from 
requirements of Contract Documents stating reasons for deviations. 

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

.8 Contractor's responsibility for errors and omissions in submission is not relieved by 
Consultant's review of submittals. 

.9 Contractor's responsibility for deviations in submission from requirements of Contract 
Documents is not relieved by Consultant’s review. 

.10 Keep one reviewed copy of each submission on site. 

1.2 SHOP DRAWINGS AND PRODUCT DATA 

.1 Refer to CCDC 2 GC 3.11. 

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

.3 Submit drawings stamped and signed by professional engineer registered or licensed in 
Ontario, Canada. 

.4 Indicate materials, methods of construction and attachment or anchorage, erection diagrams, 
connections, explanatory notes and other information necessary for completion of Work. 
Where articles or equipment attach or connect to other articles or equipment, indicate that 
such items have been co-ordinated, regardless of Section under which adjacent items will be 
supplied and installed. Indicate cross references to design drawings and specifications. 

.5 Allow 5 days for Consultant's review of each submission. 
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.6 Adjustments made on shop drawings by Consultant are not intended to change Contract 
Price. If adjustments affect value of Work, state such in writing to Consultant prior to 
proceeding with Work. 

.7 Make changes in shop drawings as Consultant may require, consistent with Contract 
Documents. When resubmitting, notify Consultant in writing of revisions other than those 
requested. 

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

.1 Date. 

.2 Project title and number. 

.3 Contractor's name and address. 

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

.5 Other pertinent data. 

.9 Submissions include: 

.1 Date and revision dates. 

.2 Project title and number. 

.3 Name and address of: 

.1 Subcontractor. 

.2 Supplier. 

.3 Manufacturer. 

.4 Contractor's stamp, signed by Contractor's authorized representative certifying 
approval of submissions, verification of field measurements and compliance with 
Contract Documents. 

.5 Details of appropriate portions of Work as applicable: 

.1 Fabrication. 

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

.3 Setting or erection details. 

.4 Capacities. 

.5 Performance characteristics. 

.6 Standards. 

.7 Operating weight. 

.8 Wiring diagrams. 

.9 Single line and schematic diagrams. 

.10 Relationship to adjacent work. 

.10 After Consultant's review, distribute copies. 
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.11 Submit electronic copy of shop drawings for each requirement requested in specification 
Sections and as Consultant may reasonably request. 

.12 Submit electronic copies of product data sheets or brochures for requirements requested in 
specification Sections and as requested by Consultant where shop drawings will not be 
prepared due to standardized manufacture of product. 

.13 Submit electronic copies of test reports for requirements requested in specification Sections 
and as requested by Consultant. 

.1 Report signed by authorized official of testing laboratory that material, product or 
system identical to material, product or system to be provided has been tested in 
accord with specified requirements. 

.2 Testing must have been within 3 years of date of contract award for project. 

.14 Submit electronic copies of certificates for requirements requested in specification Sections 
and as requested by Consultant. 

.1 Statements printed on manufacturer's letterhead and signed by responsible officials 
of manufacturer of product, system or material attesting that product, system or 
material meets specification requirements. 

.2 Certificates must be dated after award of project contract complete with project 
name. 

.15 Submit electronic copies of manufacturers instructions for requirements requested in 
specification Sections and as requested by Consultant. 

.1 Pre-printed material describing installation of product, system or material, including 
special notices and Material Safety Data Sheets concerning impedances, hazards 
and safety precautions. 

.16 Submit electronic copies of Manufacturer's Field Reports for requirements requested in 
specification Sections and as requested by Consultant  

.17 Documentation of the testing and verification actions taken by manufacturer's representative 
to confirm compliance with manufacturer's standards or instructions. 

.18 Submit 6]copies of Operation and Maintenance Data for requirements requested in 
specification Sections and as requested by Consultant. Also submit this document in 
electronic format.  

.19 Delete information not applicable to project. 

.20 Supplement standard information to provide details applicable to project. 

.21 If upon review by Consultant, no errors or omissions are discovered or if only minor 
corrections are made, copies will be returned and fabrication and installation of Work may 
proceed. If shop drawings are rejected, noted copy will be returned and resubmission of 
corrected shop drawings, through same procedure indicated above, must be performed 
before fabrication and installation of Work may proceed. 

.22 The review of shop drawings by the Consultant is for sole purpose of ascertaining 
conformance with general concept. 
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.1 This review shall not mean that Consultant approves detail design inherent in shop 
drawings, responsibility for which shall remain with Contractor submitting same, and 
such review shall not relieve Contractor of responsibility for errors or omissions in 
shop drawings or of responsibility for meeting requirements of construction and 
Contract Documents. 

.2 Without restricting generality of foregoing, Contractor is responsible for dimensions to 
be confirmed and correlated at job site, for information that pertains solely to 
fabrication processes or to techniques of construction and installation and for co-
ordination of Work of sub-trades. 

1.3 SAMPLES 

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

.2 Deliver samples prepaid to site office. 

.3 Notify Owner and Consultant in writing, at time of submission of deviations in samples from 
requirements of Contract Documents. 

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

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

.6 Make changes in samples which Owner and/or Consultant may require, consistent with 
Contract Documents. 

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

1.4 MOCK-UPS 

.1 Erect mock-ups in accordance with 01 45 00 - Quality Control. 

1.5 PHOTOGRAPHIC DOCUMENTATION 

.1 Submit electronic and hard copy of colour digital photography in jpg format, standard 
resolution monthly with progress statement. 

.2 Project identification: name and number of project and date of exposure indicated. 

.3 Frequency of photographic documentation: weekly or as directed by  Consultant and/or 
Owner, and upon completion of: excavation, foundation, framing and services before 
concealment, as directed by Owner and/or Consultant. 

1.6 CERTIFICATES AND TRANSCRIPTS 

.1 Immediately after award of Contract, submit Workers' Compensation Board status. 

.2 Submit transcription of insurance immediately after award of Contract. 
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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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PART 1 -  GENERAL 

1.1 REFERENCE STANDARDS 

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

.2 U.S. Environmental Protection Agency (EPA)/Office of Water: EPA 832/R-92-005, Storm 
Water Management for Construction Activities, Chapter 3. 

1.2 DEFINITIONS 

.1 Environmental Pollution and Damage: presence of chemical, physical, biological elements or 
agents which adversely affect human health and welfare; unfavourably alter ecological 
balances of importance to human life; affect other species of importance to humans; or 
degrade environment aesthetically, culturally and/or historically. 

.2 Environmental Protection: prevention/control of pollution and habitat or environment 
disruption during construction. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Section 01 33 00 - Submittal Procedures. 

.2 Product Data: 

.1 Submit manufacturer's instructions, printed product literature and data sheets and 
include product characteristics, performance criteria, physical size, finish and 
limitations. 

.2 Submit copies of WHMIS MSDS in accordance with Section 01 35 43 - 
Environmental Procedures. 

.3 Before commencing construction activities or delivery of materials to site, submit 
Environmental Protection Plan for review and approval by Consultant and Owner. 

.4 Environmental Protection Plan must include comprehensive overview of known or potential 
environmental issues to be addressed during construction. 

.5 Address topics at level of detail commensurate with environmental issue and required 
construction tasks. 

.6 Include in Environmental Protection Plan: 

.1 Name of person responsible for ensuring adherence to Environmental Protection 
Plan. 

.2 Names and qualifications of person responsible for manifesting hazardous waste to 
be removed from site. 

.3 Name and qualifications of person responsible for training site personnel. 

.4 Descriptions of environmental protection personnel training program. 
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.5 Erosion and sediment control plan identifying type and location of erosion and 
sediment controls to be provided including monitoring and reporting requirements to 
assure that control measures are in compliance with erosion and sediment control 
plan, Federal, Provincial, and Municipal laws and regulations. 

.6 Drawings indicating locations of proposed material storage areas, structures, sanitary 
facilities, and stockpiles of excess or spoil materials including methods to control 
runoff and to contain materials on site. 

.7 Traffic Control Plans including measures to minimize amount of material transported 
onto paved public roads by vehicles or runoff. 

.8 Work area plan showing proposed activity in each portion of area and identifying 
areas of limited use or non-use. Plan to include measures for marking limits of use 
areas and methods for protection of features to be preserved within authorized work 
areas. 

.9 Spill Control Plan to include procedures, instructions, and reports to be used in event 
of unforeseen spill of regulated substance. 

.10 Non-Hazardous solid waste disposal plan identifying methods and locations for solid 
waste disposal including clearing debris. 

.11 Air pollution control plan detailing provisions to assure that dust, debris, materials, 
and trash, are contained on project site. 

.12 Contaminant Prevention Plan identifying potentially hazardous substances to be 
used on job site; intended actions to prevent introduction of such materials into air, 
water, or ground; and detailing provisions for compliance with Federal, Provincial, 
and Municipal laws and regulations for storage and handling of these materials. 

.13 Waste Water Management Plan identifying methods and procedures for 
management of discharge of waste waters which are directly derived from 
construction activities, such as concrete curing water, clean-up water, dewatering of 
ground water, disinfection water, hydrostatic test water, and water used in flushing of 
lines. 

.14 Pesticide treatment plan to be included and updated, as required. 

1.4 FIRES 

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

.2 Provide supervision, attendance and fire protection measures as directed. 

1.5 DRAINAGE 

.1 Develop and submit erosion and Sediment Control Plan (ESC) identifying type and location of 
erosion and sediment controls provided. Plan to include monitoring and reporting 
requirements to assure that control measures are in compliance with erosion and sediment 
control plan, Federal, Provincial, and Municipal laws and regulations. 

.2 Storm Water Pollution Prevention Plan (SWPPP) to be substituted for erosion and sediment 
control plan. 
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.3 Provide temporary drainage and pumping required to keep excavations and site free from 
water. 

.4 Ensure pumped water into sewer or drainage systems is free of suspended materials. 

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

1.6 SITE CLEARING AND PLANT PROTECTION 

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

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

.3 Protect roots of designated trees to dripline during excavation and site grading to prevent 
disturbance or damage.Avoid unnecessary traffic, dumping and storage of materials over root 
zones. 

.4 Minimize stripping of topsoil and vegetation. 

.5 Restrict tree removal to areas indicated. 

1.7 POLLUTION CONTROL 

.1 Maintain temporary erosion and pollution control features installed under this Contract. 

.2 Control emissions from equipment and plant in accordance with local authorities' emission 
requirements. 

.3 Prevent sandblasting and other extraneous materials from contaminating air beyond 
application area. Provide temporary enclosures where directed by Consultant or Owner. . 

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

1.8 NOTIFICATION 

.1 Consultant or Owner will notify Contractor in writing of observed noncompliance with Federal, 
Provincial or Municipal environmental laws or regulations, permits, and other elements of 
Contractor's Environmental Protection plan. 

.2 Contractor: after receipt of such notice, shall inform Owner and Consultant of proposed 
corrective action and take such action for approval by Owner or Consultant.  

.1 Take action only after receipt of written approval by Owner or Consultant. 

.3 Owner or Consultant will issue stop order of work until satisfactory corrective action has been 
taken. 

.4 No time extensions granted or equitable adjustments allowed to Contractor for such 
suspensions. 
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PART 2 -  PRODUCTS 

2.1 NOT USED 

PART 3 -  EXECUTION 

3.1 CLEANING 

.1 Progress Cleaning: clean in accordance with Section 01 74 11 – Cleaning 

.2 Leave Work area clean at end of each day 

.3 Bury rubbish and waste materials on site where directed after receipt of written approval from 
Owner.  

.4 Ensure storm and sanitary sewers remain free of waste and volatile materials disposal. 

.5 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in 
accordance with Section 01 74 11 - Cleaning. 

.6 Waste Management: separate waste materials for recycling in accordance with Section 
01 74 21 - Construction/Demolition Waste Management and Disposal. 

.7 Remove recycling containers and bins from site and dispose of materials at appropriate 
facility 

 

END OF SECTION 
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PART 1 -  GENERAL 

1.1 SUMMARY 

.1 This Section references to laws, by laws, ordinances, rules, regulations, codes, orders of 
Authority Having Jurisdiction, and other legally enforceable requirements applicable to Work 
and that are; or become, in force during performance of Work. 

1.2 REFERENCES TO REGULATORY REQUIREMENTS 

.1 Perform Work in accordance with the Ontario National Building Code including amendments 
up to tender closing date and other codes of provincial or local application provided that in 
case of conflict or discrepancy, more stringent requirements apply. 

.2 Specific design and performance requirements listed in specifications or indicated on 
Drawings may exceed minimum requirements established by referenced Building Code; 
these requirements will govern over the minimum requirements listed in Building Code 

.3 Meet: or exceed requirements of Contract documents and specified standards, codes and 
referenced documents. 

1.3 BUILDING SMOKING ENVIRONMENT 

.1 Comply with smoking restrictions and municipal by-laws. 

1.4 QUALITY ASSURANCE 

.1 Regulatory Requirements: Except as otherwise specified, Constructor will apply for, obtain, 
and pay fees associated with, permits, licenses, certificates, and approvals required by 
regulatory requirements and Contract Documents, based on General Conditions of Contract 
and the following: 

.1 Regulatory requirements and fees in force on date of Bid submission, and 

.2 A change in regulatory requirements or fees scheduled to become effective after date 
of tender submission and of which public notice has been given before date of tender 
submission 

PART 2 -  PRODUCTS 

2.1 EASEMENTS AND NOTICES 

.1 Owner will obtain permanent easements and rights of servitude that may be required for 
performance of Work. 

.2 Constructor will give notices required by regulatory requirements. 

2.2 PERMITS 

.1 Building Permit: 
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.1 Owner has applied for and will be paying for building permit. Constructor is 
responsible for obtaining or coordinating other permits required for Work and its 
various parts. 

.2 Constructor will display building permit and other permits in a conspicuous location at 
Place of Work. 

.2 Occupancy Permits: 

.1 Constructor will apply for, obtain, and pay for occupancy permits, including partial 
occupancy permits where required by authority having jurisdiction. 

.2 Consultant will issue appropriate instructions to Constructor for correction to Work 
where Contract Document deficiencies are required to be corrected in order to obtain 
occupancy permits, including partial occupancy permits. 

.3 Constructor will correct deficiencies in accordance with Consultant’s instructions. 
Where deficiency is not corrected, Owner reserves the right to make correction and 
charge Constructor for costs incurred. 

.4 Constructor]will turn occupancy permits over to Owner. 

PART 3 -  EXECUTION 

3.1 NOT USED 

END OF SECTION 
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PART 1 -  GENERAL 

1.1 REFERENCE STANDARDS 

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

1.2 INSPECTION 

.1 Refer to CCDC 2, GC 2.3. 

.2 Allow Consultant and Owner access to Work. If part of Work is in preparation at locations 
other than Place of Work, allow access to such Work whenever it is in progress. 

.3 Give timely notice requesting inspection if Work is designated for special tests, inspections or 
approvals by Owner or Consultant instructions, or law of Place of Work. 

.4 If Contractor covers or permits to be covered Work that has been designated for special 
tests, inspections or approvals before such is made, uncover such Work, have inspections or 
tests satisfactorily completed and make good such Work. 

.5 Owner or Consultant will order part of Work to be examined if Work is suspected to be not in 
accordance with Contract Documents. If, upon examination such work is found not in 
accordance with Contract Documents, correct such Work and pay cost of examination and 
correction. If such Work is found in accordance with Contract Documents,  Owner shall pay 
cost of examination and replacement. 

1.3 INDEPENDENT INSPECTION AGENCIES 

.1 Independent Inspection/Testing Agencies will be engaged by Owner for purpose of inspecting 
and/or testing portions of Work. Cost of such services will be borne by Owner. 

.2 Allocated costs: to Section 01 21 00 - Allowances. 

.3 Provide equipment required for executing inspection and testing by appointed agencies. 

.4 Employment of inspection/testing agencies does not relax responsibility to perform Work in 
accordance with Contract Documents. 

.5 If defects are revealed during inspection and/or testing, appointed agency will request 
additional inspection and/or testing to ascertain full degree of defect. Correct defect and 
irregularities as advised by Consultant at no cost to Owner. Pay costs for retesting and 
reinspection. 

1.4 ACCESS TO WORK 

.1 Allow inspection/testing agencies access to Work, off site manufacturing and fabrication 
plants. 

.2 Co-operate to provide reasonable facilities for such access. 
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1.5 PROCEDURES 

.1 Notify appropriate agency, Owner and Consultant in advance of requirement for tests, in 
order that attendance arrangements can be made. 

.2 Submit samples and/or materials required for testing, as specifically requested in 
specifications. Submit with reasonable promptness and in orderly sequence to not cause 
delays in Work. 

.3 Provide labour and facilities to obtain and handle samples and materials on site. Provide 
sufficient space to store and cure test samples. 

1.6 REJECTED WORK 

.1 Refer to CCDC, GC 2.4. 

.2 Remove defective Work, whether result of poor workmanship, use of defective products or 
damage and whether incorporated in Work or not, which has been rejected by Consultant or 
Owner  as failing to conform to Contract Documents. Replace or re-execute in accordance 
with Contract Documents. 

.3 Make good other Contractor's work damaged by such removals or replacements promptly. 

.4 If in opinion of Owner or Consultant it is not expedient to correct defective Work or Work not 
performed in accordance with Contract Documents, Owner will deduct from Contract Price 
difference in value between Work performed and that called for by Contract Documents, 
amount of which will be determined by Owner and Consultant. 

1.7 REPORTS 

.1 Submit inspection and test reports to Owner and Consultant. 

.2 Provide copies to manufacturer or fabricator of material being inspected or tested, or to  
subcontractor of work being inspected or tested. 

1.8 TESTS AND MIX DESIGNS 

.1 Furnish test results and mix designs as requested. 

.2 Cost of tests and mix designs beyond those called for in Contract Documents or beyond 
those required by law of Place of Work will be appraised by Consultant and may be 
authorized as recoverable. 

1.9 EQUIPMENT AND SYSTEMS 

.1 Submit adjustment and balancing reports for mechanical and electrical systems. 

PART 2 -  PRODUCTS 

2.1 NOT USED 

PART 3 -  EXECUTION 

3.1 NOT USED 

END OF SECTION 
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PART 1 -  GENERAL 

1.1 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures. 

.2 Submit erosion and sedimentation control plan  

1.2 INSTALLATION AND REMOVAL 

.1 Provide temporary utilities controls in order to execute work expeditiously. 

.2 Remove from site all such work after use. 

1.3 DEWATERING 

.1 Provide temporary drainage and pumping facilities to keep excavations and site free from 
standing water. 

1.4 WATER SUPPLY 

.1 Provide continuous supply of potable water for construction use. 

.2 Arrange for connection with appropriate utility company and pay costs for installation, 
maintenance and removal. 

.3 Owner will pay for utility charges at prevailing rates. 

1.5 TEMPORARY HEATING AND VENTILATION 

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

.2 Construction heaters used inside building must be vented to outside or be non-flameless 
type. Solid fuel salamanders are not permitted. 

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

.1 Facilitate progress of Work. 

.2 Protect Work and products against dampness and cold. 

.3 Prevent moisture condensation on surfaces. 

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

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

.4 Maintain temperatures of minimum 10 degrees C in areas where construction is in progress. 

.5 Ventilating: 

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

.3 Dispose of exhaust materials in manner that will not result in harmful exposure to 
persons. 

.4 Ventilate storage spaces containing hazardous or volatile materials. 

.5 Continue operation of ventilation and exhaust system for time after cessation of work 
process to assure removal of harmful contaminants. 

.6 Permanent heating system of building, to be used when available. Be responsible for damage 
to heating system if use is permitted. 

.7 Ensure Date of Substantial Performance and Warranties for heating system do not 
commence until entire system is in as near original condition as possible and is certified by 
Consultant. 

.8 Owner will pay utility charges for maintaining temporary heat. 

.9 Maintain strict supervision of operation of temporary heating and ventilating equipment to: 

.1 Conform with applicable codes and standards. 

.2 Enforce safe practices. 

.3 Prevent abuse of services. 

.4 Prevent damage to finishes. 

.5 Vent direct-fired combustion units to outside. 

.10 Be responsible for damage to Work due to failure in providing adequate heat and protection 
during construction. 

1.6 TEMPORARY POWER AND LIGHT 

.1 Provide and pay for temporary power during construction for temporary lighting and operating 
of power tools. 

.2 Arrange for connection with appropriate utility company. Pay costs for installation, 
maintenance and removal. 

.3 Provide and maintain temporary lighting throughout project.  

.4 Electrical power and lighting systems installed under this Contract may be used for 
construction requirements only with prior approval of Owner and/or Consultant provided that 
guarantees are not affected. Make good damage to electrical system caused by use under 
this Contract. Replace lamps which have been used for more than 3 months. 

1.7 TEMPORARY COMMUNICATION FACILITIES 

.1 Provide and pay for temporary data and telephone hook up, line[s] and equipment necessary 
for own use. 
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1.8 FIRE PROTECTION 

.1 Provide and maintain temporary fire protection equipment during performance of Work 
required by insurance companies having jurisdiction, governing codes, regulations and 
bylaws. 

.2 Burning rubbish and construction waste materials is not permitted on site. 

PART 2 -  PRODUCTS 

2.1 NOT USED 

PART 3 -  EXECUTION 

3.1 TEMPORARY EROSION AND SEDIMENTATION CONTROL 

.1 Provide temporary erosion and sedimentation control measures to prevent soil erosion and 
discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, 
according to requirements of authorities having jurisdiction andsediment and erosion control 
plan, specific to site, that complies with EPA 832/R-92-005 or requirements of authorities 
having jurisdiction, whichever is more stringent. 

.2 Inspect, repair, and maintain erosion and sedimentation control measures during construction 
until permanent vegetation has been established. 

.3 Remove erosion and sedimentation controls and restore and stabilize areas disturbed during 
removal. 

END OF SECTION 
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PART 1 -  GENERAL 

1.1 REFERENCE STANDARDS 

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

.2 Canadian Standards Association (CSA International) 

.1 CSA-A23.1/A23.2, Concrete Materials and Methods of Concrete 
Construction/Methods of Test and Standard Practices for Concrete. 

.2 CSA-0121, Douglas Fir Plywood. 

.3 CAN/CSA-S269.2, Access Scaffolding for Construction Purposes. 

.4 CAN/CSA-Z321, Signs and Symbols for the Occupational Environment. 

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

1.2 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures. 

1.3 INSTALLATION AND REMOVAL 

.1 Prepare site plan indicating proposed location and dimensions of area to be fenced and used 
by Contractor, number of trailers to be used, avenues of ingress/egress to fenced area and 
details of fence installation. 

.2 Identify areas which have to be gravelled to prevent tracking of mud. 

.3 Indicate use of supplemental or other staging area. 

.4 Provide construction facilities in order to execute work expeditiously. 

.5 Remove from site all such work after use. 

1.4 SCAFFOLDING 

.1 Scaffolding in accordance with CAN/CSA-S269.2. 

.2 Provide and maintain ramps, scaffolding, temporary stairs, ladders and platforms. 

1.5 HOISTING 

.1 Provide, operate and maintain hoists / cranes required for moving of workers, materials and 
equipment. Make financial arrangements with Subcontractors for their use of hoists. 

.2 Hoists / cranes to be operated by qualified operator. 
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1.6 SITE STORAGE/LOADING 

.1 Refer to CCDC 2, GC 3.12. 

.2 Confine work and operations of employees by Contract Documents. Do not unreasonably 
encumber premises with products. 

.3 Do not load or permit to load any part of Work with weight or force that will endanger Work. 

1.7 CONSTRUCTION PARKING 

.1 Parking will be permitted on site provided it does not disrupt performance of Work. 

.2 Provide and maintain adequate access to project site. 

1.8 SECURITY 

.1 Provide and pay for responsible security personnel to guard site and contents of site after 
working hours and during holidays. 

1.9 OFFICES 

.1 Provide office heated to 22 degrees C, lighted 750 lx and ventilated, of sufficient size to 
accommodate site meetings and furnished with drawing laydown table. 

.2 Provide marked and fully stocked first-aid case in a readily available location. 

.3 Subcontractors to provide their own offices as necessary. Direct location of these offices. 

1.10 EQUIPMENT, TOOL AND MATERIALS STORAGE 

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

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

1.11 SANITARY FACILITIES 

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

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

1.12 CONSTRUCTION SIGNAGE 

.1 Provide and erect project sign, within three (3) weeks of signing Contract, in a location 
designated by Owner. 

.2 Construction sign of wood frame and plywood construction painted with exhibit lettering 
produced by a professional sign painter. 
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.3 Indicate on sign, name of Owner, Consultant, Contractor, of design style established by 
Owner. 

.4 No other signs or advertisements, other than warning signs, are permitted on site. 

.5 Provide project identification site sign comprising foundation, framing, and 1200 x 2400 
signboard 

.6 Locate project identification sign as directed by Owner 

.7 Signs and notices for safety and instruction in both official languages Graphic symbols to 
CAN/CSA-Z321. 

.8 Maintain approved signs and notices in good condition for duration of project, and dispose of 
off site on completion of project or earlier if directed by Consultant or Owner.  

1.13 PROTECTION AND MAINTENANCE OF TRAFFIC 

.1 Provide access and temporary relocated roads as necessary to maintain traffic. 

.2 Maintain and protect traffic on affected roads during construction period except as otherwise 
specifically directed by Owner or Consultant. 

.3 Provide measures for protection and diversion of traffic, including provision of watch-persons 
and flag-persons, erection of barricades, placing of lights around and in front of equipment 
and work, and erection and maintenance of adequate warning, danger, and direction signs 

.4 Protect travelling public from damage to person and property. 

.5 Contractor's traffic on roads selected for hauling material to and from site to interfere as little 
as possible with public traffic. 

.6 Verify adequacy of existing roads and allowable load limit on these roads. Contractor: 
responsible for repair of damage to roads caused by construction operations. 

.7 Construct access and haul roads necessary. 

.8 Haul roads: constructed with suitable grades and widths; sharp curves, blind corners, and 
dangerous cross traffic shall be avoided. 

.9 Provide necessary lighting, signs, barricades, and distinctive markings for safe movement of 
traffic. 

.10 Dust control: adequate to ensure safe operation at all times. 

.11 Location, grade, width, and alignment of construction and hauling roads: subject to approval 
by Owner and Consultant. 

.12 Lighting: to assure full and clear visibility for full width of haul road and work areas during 
night work operations. 

.13 Provide snow removal during period of Work. 

.14 Remove, upon completion of work, haul roads designated by Owner and/or Consultant. 
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1.14 CLEAN-UP 

.1 Remove construction debris, waste materials, packaging material from work site daily. 

.2 Clean dirt or mud tracked onto paved or surfaced roadways. 

PART 2 -  PRODUCTS 

2.1 NOT USED 

PART 3 -  EXECUTION 

3.1 TEMPORARY EROSION AND SEDIMENTATION CONTROL 

.1 Provide temporary erosion and sedimentation control measures to prevent soil erosion and 
discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, 
according to sediment and erosion control plan, specific to site, that complies with EPA 
832/R-92-005 or requirements of authorities having jurisdiction, whichever is more stringent. 

.2 Inspect, repair, and maintain erosion and sedimentation control measures during construction 
until permanent vegetation has been established. 

.3 Remove erosion and sedimentation controls and restore and stabilize areas disturbed during 
removal. 

END OF SECTION 
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PART 1 -  GENERAL 

1.1 PROTECTION OF PUBLIC TRAFFIC 

.1 Comply with requirements of Acts, Regulations and By-Laws in force for regulation of traffic 
or use of roadways upon or over which it is necessary to carry out Work or haul materials or 
equipment. 

.2 When working on travelled way: 

.1 Place equipment in position to minimize interference and hazard to travelling public. 

.2 Keep equipment units as close together as working conditions permit and preferably 
on same side of travelled way. 

.3 Do not leave equipment on travelled way overnight. 

.3 Close lanes of road  only after receipt of written approval from Owner or Consultant.Before 
re-routing traffic erect suitable signs and devices to Ontario Traffic Manual, Book 7: 
Temporary Conditions. 

.4 Keep travelled way graded, free from pot holes and of sufficient width for required number of 
lanes of traffic. 

.1 Provide 7 m wide minimum temporary roadway for traffic in two-way sections through 
Work and on detours. 

.2 Provide 5 m wide minimum temporary roadway for traffic in one-way sections through 
Work and on detours. 

.5 Provide gravelled detours or temporary roads to facilitate passage of traffic around restricted 
construction area: 

.1 Place and compact granular sub-base in accordance with Section 32 11 16 - 
Granular Sub-base. 

.2 Place and compact asphalt concrete pavement in accordance with Section 32 12 16 - 
Asphalt Paving. 

.6 Provide and maintain road access and egress to property fronting along Work under Contract 
and in other areas, except where other means of road access exist that meet approval of 
Owner and Consultant. 

1.2 INFORMATIONAL AND WARNING DEVICES 

.1 Provide and maintain signs, flashing warning lights and other devices required to indicate 
construction activities or other temporary and unusual conditions resulting from Project Work 
which requires road user response. 

.2 Supply and erect signs, delineators, barricades and miscellaneous warning devices to 
Ontario Traffic Manual, Book 7: Temporary Conditions. 

.3 Place signs and other devices in locations recommended in Ontario Traffic Manual, Book 7: 
Temporary Conditions. 



Ontario Shores Centre for Mental Health Sciences   
Project: New Powerhouse SECTION 01 55 26 
MH Project No.: 1802218.00 TRAFFIC CONTROL 
Date: May 2019 Page 2 
 

Ver. 0     

.4 Meet with Consultant and Owner prior to commencement of Work to prepare list of signs and 
other devices required for project. If situation on site changes, revise list to approval of owner 
and Consultant. 

.5 Continually maintain traffic control devices in use: 

.1 Check signs daily for legibility, damage, suitability and location.  Clean, repair or 
replace to ensure clarity and reflectance. 

.2 Remove or cover signs which do not apply to conditions existing from day to day. 

1.3 CONTROL OF PUBLIC TRAFFIC 

.1 Provide competent flag personnel, trained in accordance with, and properly equipped to 
Ontario Traffic Manual, Book 7: Temporary Conditions for situations as follows: 

.1 When public traffic is required to pass working vehicles or equipment that block all or 
part of travelled roadway. 

.2 When it is necessary to institute one-way traffic system through construction area or 
other blockage where traffic volumes are heavy, approach speeds are high and traffic 
signal system is not in use. 

.3 Where temporary protection is required while other traffic control devices are being 
erected or taken down. 

.4 For emergency protection when other traffic control devices are not readily available. 

.5 In situations where complete protection for workers, working equipment and public 
traffic is not provided by other traffic control devices. 

.6 At each end of restricted sections where pilot cars are required. 

.7 Delays to public traffic due to contractor's operators:15 minutes maximum. 

PART 2 -  PRODUCTS 

2.1 NOT USED 

PART 3 -  EXECUTION 

3.1 NOT USED 

END OF SECTION 
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PART 1 -  GENERAL 

1.1 REFERENCE STANDARDS 

.1 Canadian General Standards Board (CGSB) 

.1 CGSB 1.59, Alkyd Exterior Gloss Enamel. 

.2 CAN/CGSB 1.189, Exterior Alkyd Primer for Wood. 

.2 Canadian Standards Association (CSA International) 

.1 CSA-O121, Douglas Fir Plywood. 

1.2 INSTALLATION AND REMOVAL 

.1 Provide temporary controls in order to execute Work expeditiously. 

.2 Remove from site all such work after use. 

1.3 HOARDING 

.1 Erect temporary site enclosures using 38 x 89 mm construction grade lumber framing at 600 
mm centres and 1200 x 2400 x 13 mm exterior grade fir plywood to CSA O121. 

.2 Apply plywood panels vertically flush and butt jointed. 

.3 Provide one lockable truck entrance gate and at least one pedestrian door and conforming to 
applicable traffic restrictions on adjacent streets. Equip gates with locks and keys. 

.4 Paint public side of site enclosure in selected colours with one coat primer to CAN/CGSB 
1.189 and one coat exterior paint to CGSB 1.59. Maintain public side of enclosure in clean 
condition. 

.5 Erect temporary site enclosure using new 1.2 m high snow fence wired to rolled steel "T" bar 
fence posts spaced at 2.4 m on centre. Provide one lockable truck gate. Maintain fence in 
good repair. 

.6 Provide barriers around trees and plants designated to remain. Protect from damage by 
equipment and construction procedures. 

1.4 WEATHER ENCLOSURES 

.1 Provide weather tight closures to unfinished door and window openings, tops of shafts and 
other openings in floors and roofs. 

.2 Close off floor areas where walls are not finished; seal off other openings; enclose building 
interior work for temporary heat. 

.3 Design enclosures to withstand wind pressure and snow loading. 
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1.5 DUST TIGHT SCREENS 

.1 Provide dust tight screens or partitions to localize dust generating activities, and for protection 
of workers, finished areas of Work. 

.2 Maintain and relocate protection until such work is complete. 

1.6 ACCESS TO SITE 

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

1.7 PUBLIC TRAFFIC FLOW 

.1 Provide and maintain competent signal flag operators, traffic signals, barricades and flares, 
lights, or lanterns as required to perform Work and protect public. 

1.8 FIRE ROUTES 

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

1.9 PROTECTION FOR OFF-SITE AND PUBLIC PROPERTY 

.1 Protect surrounding private and public property from damage during performance of Work. 

.2 Be responsible for damage incurred. 

1.10 PROTECTION OF BUILDING FINISHES 

.1 Provide protection for finished and partially finished building finishes and equipment during 
performance of Work. 

.2 Provide necessary screens, covers, and hoardings. 

.3 Confirm with Consultant and Owner locations and installation schedule 3 days prior to 
installation. 

.4 Be responsible for damage incurred due to lack of or improper protection. 

PART 2 -  PRODUCTS 

2.1 NOT USED 

PART 3 -  EXECUTION 

3.1 NOT USED 

END OF SECTION 
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PART 1 -  GENERAL 

1.1 REFERENCE STANDARDS 

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

.2 Within text of each specifications section, reference may be made to reference standards.  

.3 Conform to these reference standards, in whole or in part as specifically requested in 
specifications. 

.4 If there is question as to whether products or systems are in conformance with applicable 
standards, Consultant or Owner reserves right to have such products or systems tested to 
prove or disprove conformance. 

.5 Cost for such testing will be born by Owner in event of conformance with Contract 
Documents or by Contractor in event of non-conformance. 

1.2 QUALITY 

.1 Refer to CCDC 2. 

.2 Products, materials, equipment and articles incorporated in Work shall be new, not damaged 
or defective, and of best quality for purpose intended. If requested, furnish evidence as to 
type, source and quality of products provided. 

.3 Procurement policy is to acquire, in cost effective manner, items containing highest 
percentage of recycled and recovered materials practicable consistent with maintaining 
satisfactory levels of competition. Make reasonable efforts to use recycled and recovered 
materials and in otherwise utilizing recycled and recovered materials in execution of work. 

.4 Defective products, whenever identified prior to completion of Work, will be rejected, 
regardless of previous inspections. Inspection does not relieve responsibility, but is 
precaution against oversight or error. Remove and replace defective products at own 
expense and be responsible for delays and expenses caused by rejection. 

.5 Should disputes arise as to quality or fitness of products, decision rests strictly with Owner 
and/or Consultant based upon requirements of Contract Documents. 

.6 Unless otherwise indicated in specifications, maintain uniformity of manufacture for any 
particular or like item throughout building. 

.7 Permanent labels, trademarks and nameplates on products are not acceptable in prominent 
locations, except where required for operating instructions, or when located in mechanical or 
electrical rooms. 

1.3 AVAILABILITY 

.1 Immediately upon signing Contract, review product delivery requirements and anticipate 
foreseeable supply delays for items. If delays in supply of products are foreseeable, notify 
Owner and Consultant of such, in order that substitutions or other remedial action may be 
authorized in ample time to prevent delay in performance of Work. 
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.2 In event of failure to notify Owner or Consultant at commencement of Work and should it 
subsequently appear that Work may be delayed for such reason, Owner or Consultant 
reserves right to substitute more readily available products of similar character, at no 
increase in Contract Price or Contract Time. 

1.4 STORAGE, HANDLING AND PROTECTION 

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

.2 Store packaged or bundled products in original and undamaged condition with manufacturer's 
seal and labels intact. Do not remove from packaging or bundling until required in Work. 

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

.4 Store cementitious products clear of earth or concrete floors, and away from walls. 

.5 Keep sand, when used for grout or mortar materials, clean and dry. Store sand on wooden 
platforms and cover with waterproof tarpaulins during inclement weather. 

.6 Store sheet materials on flat, solid supports and keep clear of ground. Slope to shed 
moisture. 

.7 Store and mix paints in heated and ventilated room. Remove oily rags and other combustible 
debris from site daily. Take every precaution necessary to prevent spontaneous combustion. 

.8 Remove and replace damaged products at own expense and to satisfaction of Owner and 
Consultant. 

.9 Touch-up damaged factory finished surfaces to Owner and Consultant's satisfaction. Use 
touch-up materials to match original. Do not paint over name plates. 

1.5 TRANSPORTATION 

.1 Pay costs of transportation of products required in performance of Work. 

1.6 MANUFACTURER'S INSTRUCTIONS 

.1 Unless otherwise indicated in specifications, install or erect products in accordance with 
manufacturer's instructions. Do not rely on labels or enclosures provided with products. 
Obtain written instructions directly from manufacturers. 

.2 Notify Consultant and Owner in writing, of conflicts between specifications and 
manufacturer's instructions, so that Owner or Consultant will establish course of action. 

.3 Improper installation or erection of products, due to failure in complying with these 
requirements, authorizes Woner and/or Consultant to require removal and re-installation at 
no increase in Contract Price or Contract Time. 

1.7 QUALITY OF WORK 

.1 Ensure Quality of Work is of highest standard, executed by workers experienced and skilled 
in respective duties for which they are employed. Immediately notify Owner and Consultant if 
required Work is such as to make it impractical to produce required results. 
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.2 Do not employ anyone unskilled in their required duties. Consultant and Owner reserve right 
to require dismissal from site, workers deemed incompetent or careless. 

.3 Decisions as to standard or fitness of Quality of Work in cases of dispute rest solely with 
Consultant, whose decision is final. 

1.8 CO-ORDINATION 

.1 Ensure co-operation of workers in laying out Work. Maintain efficient and continuous 
supervision. 

.2 Be responsible for coordination and placement of openings, sleeves and accessories. 

1.9 CONCEALMENT 

.1 In finished areas conceal pipes, ducts and wiring in floors, walls and ceilings, except where 
indicated otherwise. 

.2 Before installation inform Consultant if there is interference. Install as directed by Consultant. 

1.10 REMEDIAL WORK 

.1 Refer to CCDC 2 Section 01 73 00 - Execution Requirements. 

.2 Perform remedial work required to repair or replace parts or portions of Work identified as 
defective or unacceptable. Co-ordinate adjacent affected Work as required. 

.3 Perform remedial work by specialists familiar with materials affected. Perform in a manner to 
neither damage nor put at risk any portion of Work. 

1.11 LOCATION OF FIXTURES 

.1 Consider location of fixtures, outlets, and mechanical and electrical items indicated as 
approximate. 

.2 Inform Owner or Consultant of conflicting installation. Install as directed. 

1.12 FASTENINGS 

.1 Provide metal fastenings and accessories in same texture, colour and finish as adjacent 
materials, unless indicated otherwise. 

.2 Prevent electrolytic action between dissimilar metals and materials. 

.3 Use non-corrosive hot dip galvanized steel fasteners and anchors for securing exterior work, 
unless stainless steel or other material is specifically requested in affected specification 
Section. 

.4 Space anchors within individual load limit or shear capacity and ensure they provide positive 
permanent anchorage. Wood, or any other organic material plugs are not acceptable. 

.5 Keep exposed fastenings to a minimum, space evenly and install neatly. 

.6 Fastenings which cause spalling or cracking of material to which anchorage is made are not 
acceptable. 
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1.13 FASTENINGS - EQUIPMENT 

.1 Use fastenings of standard commercial sizes and patterns with material and finish suitable for 
service. 

.2 Use heavy hexagon heads, semi-finished unless otherwise specified. Use No. 304 stainless 
steel for exterior areas. 

.3 Bolts may not project more than one diameter beyond nuts. 

.4 Use plain type washers on equipment, sheet metal and soft gasket lock type washers where 
vibrations occur. Use resilient washers with stainless steel. 

1.14 PROTECTION OF WORK IN PROGRESS 

.1 Prevent overloading of parts of building. Do not cut, drill or sleeve load bearing structural 
member, unless specifically indicated without written approval of Consultant. 

1.15 EXISTING UTILITIES 

.1 When breaking into or connecting to existing services or utilities, execute Work at times 
directed by local governing authorities, with minimum of disturbance to Work, and pedestrian 
and vehicular traffic. 

.2 Protect, relocate or maintain existing active services. When services are encountered, cap off 
in manner approved by authority having jurisdiction. Stake and record location of capped 
service. 

PART 2 -  PRODUCTS 

2.1 NOT USED 

PART 3 -  EXECUTION 

3.1 NOT USED 

END OF SECTION 
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PART 1 -  GENERAL 

1.1 REFERENCE STANDARDS 

.1 Canadian Construction Documents Committee (CCDC): CCDC 2-[94], Stipulated Price 
Contract. 

.2 Owner's identification of existing survey control points and property limits. 

1.2 QUALIFICATIONS OF SURVEYOR 

.1 Qualified registered land surveyor, licensed to practice in Place of Work, acceptable to Owner 
and Consultant. 

1.3 SURVEY REFERENCE POINTS 

.1 Existing base horizontal and vertical control points are designated on drawings. 

.2 Locate, confirm and protect control points prior to starting site work. Preserve permanent 
reference points during construction. 

.3 Make no changes or relocations without prior written notice to Consultant. 

.4 Report to Owner and Consultan when reference point is lost or destroyed, or requires 
relocation because of necessary changes in grades or locations. 

.5 Require surveyor to replace control points in accordance with original survey control. 

1.4 SURVEY REQUIREMENTS 

.1 Establish permanent bench marks on site, referenced to established bench marks by survey 
control points. Record locations, with horizontal and vertical data in Project Record 
Documents. 

.2 Establish lines and levels, locate and lay out, by instrumentation. 

.3 Stake for grading, fill and topsoil placement and landscaping features. 

.4 Stake slopes and berms. 

.5 Establish pipe invert elevations. 

.6 Stake batter boards for foundations. 

.7 Establish foundation column locations and floor elevations. 

.8 Establish lines and levels for mechanical and electrical work. 

1.5 EXISTING SERVICES 

.1 Before commencing work, establish location and extent of service lines in area of Work and 
notify Owner and Consultant of findings. 
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.2 Remove abandoned service lines within 2 m of structures. Cap or otherwise seal lines at cut-
off points as directed by Consultant. 

1.6 LOCATION OF EQUIPMENT AND FIXTURES 

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

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

.3 Submit field drawings to indicate relative position of various services and equipment when 
required by Owner and Consultant. 

1.7 RECORDS 

.1 Maintain a complete, accurate log of control and survey work as it progresses. 

.2 On completion of foundations and major site improvements, prepare a certified survey 
showing dimensions, locations, angles and elevations of Work. 

.3 Record locations of maintained, re-routed and abandoned service lines. 

1.8 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit name and address of Surveyor to Owner and Consultant. 

.2 On request of Owner or Consultant, submit documentation to verify accuracy of field 
engineering work. 

.3 Submit certificate signed by surveyor certifying and noting those elevations and locations of 
completed Work that conform and do not conform with Contract Documents. 

1.9 SUBSURFACE CONDITIONS 

.1 Promptly notify Consultant in writing if subsurface conditions at Place of Work differ materially 
from those indicated in Contract Documents, or a reasonable assumption of probable 
conditions based thereon. 

.2 After prompt investigation, should Consultant determine that conditions do differ materially, 
instructions will be issued for changes in Work as provided in Changes and Change Orders. 

PART 2 -  PRODUCTS 

2.1 NOT USED 

PART 3 -  EXECUTION 

3.1 NOT USED 

END OF SECTION 
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PART 1 -  GENERAL 

1.1 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submittals: in accordance with Section 01 33 00 - Submittal Procedures. 

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

.1 Structural integrity of elements of project. 

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

.3 Efficiency, maintenance, or safety of operational elements. 

.4 Visual qualities of sight-exposed elements. 

.3 Include in request: 

.1 Identification of project. 

.2 Location and description of affected Work. 

.3 Statement on necessity for cutting or alteration. 

.4 Description of proposed Work, and products to be used. 

.5 Alternatives to cutting and patching. 

.6 Effect on Work of Owner or separate contractor. 

.7 Written permission of affected separate contractor. 

.8 Date and time work will be executed. 

1.2 MATERIALS 

.1 Required for original installation. 

.2 Change in Materials: Submit request for substitution in accordance with Section 01 33 00 - 
Submittal Procedures. 

1.3 PREPARATION 

.1 Inspect existing conditions, including elements subject to damage or movement during cutting 
and patching. 

.2 After uncovering, inspect conditions affecting performance of Work. 

.3 Beginning of cutting or patching means acceptance of existing conditions. 

.4 Provide supports to assure structural integrity of surroundings; provide devices and methods 
to protect other portions of project from damage. 

.5 Provide protection from elements for areas which are to be exposed by uncovering work; 
maintain excavations free of water. 

1.4 EXECUTION 

.1 Execute cutting, fitting, and patching including excavation and fill, to complete Work. 
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.2 Fit several parts together, to integrate with other Work. 

.3 Uncover Work to install ill-timed Work. 

.4 Remove and replace defective and non-conforming Work. 

.5 Provide openings in non-structural elements of Work for penetrations of mechanical and 
electrical Work. 

.6 Execute Work by methods to avoid damage to other Work, and which will provide proper 
surfaces to receive patching and finishing. 

.7 Employ original installer to perform cutting and patching for weather-exposed and moisture-
resistant elements, and sight-exposed surfaces. 

.8 Cut rigid materials using masonry saw or core drill. Pneumatic or impact tools not allowed on 
masonry work without prior approval. 

.9 Restore work with new products in accordance with requirements of Contract Documents. 

.10 Fit Work airtight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces. 

.11 At penetration of fire rated wall, ceiling, or floor construction, completely seal voids with 
firestopping material in accordance with Section 07 84 00 - Firestopping, full thickness of the 
construction element. 

.12 Refinish surfaces to match adjacent finishes: Refinish continuous surfaces to nearest 
intersection. Refinish assemblies by refinishing entire unit. 

1.5 WASTE MANAGEMENT AND DISPOSAL 

.1 Separate waste materials for [recycling] [reuse] in accordance with Section 01 74 21 - 
Construction/Demolition Waste Management And Disposal 

PART 2 -  PRODUCTS 

2.1 NOT USED 

PART 3 -  EXECUTION 

3.1 NOT USED 

END OF SECTION 
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PART 1 -  GENERAL 

1.1 REFERENCE STANDARDS 

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

1.2 PROJECT CLEANLINESS 

.1 Maintain Work in tidy condition, free from accumulation of waste products and debris, 
including that caused by Owner or other Contractors. 

.2 Remove waste materials from site at daily regularly scheduled times or dispose of as directed 
by Owner or Consultant . Do not burn waste materials on site . 

.3 Clear snow and ice from access to building, pile snow in designated areas only . 

.4 Make arrangements with and obtain permits from authorities having jurisdiction for disposal of 
waste and debris. 

.5 Provide and use marked separate bins for recycling. Refer to Section 01 74 19- Waste 
Management and Disposal . 

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

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

.8 Provide adequate ventilation during use of volatile or noxious substances. Use of building 
ventilation systems is not permitted for this purpose. 

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

.10 Schedule cleaning operations so that resulting dust, debris and other contaminants will not 
fall on wet, newly painted surfaces nor contaminate building systems. 

1.3 FINAL CLEANING 

.1 Refer to CCDC 2, GC 3.14 . 

.2 When Work is Substantially Performed remove surplus products, tools, construction 
machinery and equipment not required for performance of remaining Work. 

.3 Remove waste products and debris other than that caused by others, and leave Work clean 
and suitable for occupancy. 

.4 Prior to final review remove surplus products, tools, construction machinery and equipment. 

.5 Remove waste materials from site at regularly scheduled times or dispose of as directed by 
Owner or Consultant . Do not burn waste materials on site . 
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.6 Make arrangements with and obtain permits from authorities having jurisdiction for disposal of 
waste and debris. 

.7 Clean and polish glass, hardware, stainless steel, chrome, and mechanical and electrical 
fixtures. Replace broken, scratched or disfigured glass. 

.8 Remove stains, spots, marks and dirt from electrical and mechanical fixtures, fitments, walls, 
and floors. 

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

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

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

.12 Inspect finishes, fitments and equipment and ensure specified workmanship and operation. 

.13 Broom clean and wash exterior walks, steps and surfaces; rake clean other surfaces of 
grounds. 

.14 Remove dirt and other disfiguration from exterior surfaces. 

.15 Clean and sweep roofs, gutters, areaways, and sunken wells. 

.16 Sweep and wash clean paved areas. 

.17 Clean equipment and fixtures to sanitary condition; clean or replace filters of mechanical 
equipment. 

.18 Clean roofs, downspouts, and drainage systems. 

.19 Remove debris and surplus materials from crawl areas and other accessible concealed 
spaces. 

.20 Remove snow and ice from access to building. 

1.4 WASTE MANAGEMENT AND DISPOSAL 

.1 Separate waste materials for recycling in accordance with Section 01 74 19- Waste 
Management and Disposal 

PART 2 -  PRODUCTS 

2.1 NOT USED 

PART 3 -  EXECUTION 

3.1 NOT USED 

 

END OF SECTION 
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PART 1 -  GENERAL 

1.1 WASTE MANAGEMENT GOALS 

.1 Prior to start of Work conduct meeting with Owner and  Consultant to review and discuss  
Contractor's proposed Waste Reduction Workplan for Construction waste to be project 
generated. 

.2 Waste management goal: to divert a minimum 75 percent of total Project Waste from landfill 
sites. Prior to project completion provide Consultant and Owner documentation certifying that 
waste management, recycling, reuse of recyclable and reusable materials have been 
extensively practiced.  

.3 Specific material target percentages for reuse and/or recycling: 

.1 Masonry and pavement: 50%. 

.2 Electrical - wiring: 75 %. 

.3 Packaging: 100%. 

.4 Minimize amount of non-hazardous solid waste generated by project and accomplish 
maximum source reduction, reuse and recycling of solid waste produced by the construction  
activities. 

.5 Protect environment and prevent environmental pollution damage. 

1.2 REFERENCE STANDARDS 

.1 Ontario Ministry of Environment 

.1 Ontario Environmental Protection Act (EPA) 

.1 Regulation 102/94, Waste Audits and Waste Reduction Workplans. 

.2 Regulation 103/94, Source Separation Programs. 

.2 Canadian Construction Association (CCA): CCA 81-2001: A Best Practices Guide to 
Solid Waste Reduction. 

1.3 DEFINITIONS 

.1 Approved/Authorized recycling facility: waste recycler approved by applicable provincial 
authority or other users of material for recycling approved by the Owner and Consultant 
[Departmental Representative]. 

.2 Class III: non-hazardous waste - construction renovation and demolition waste. 

.3 Construction, Renovation and/or Demolition (CRD) Waste: Class III solid, non-hazardous 
waste materials generated during construction, demolition, and/or renovation activities 

.4 Inert Fill: inert waste - exclusively asphalt and concrete. 
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.5 Waste Source Separation Program (WSSP): implementation and co-ordination of ongoing 
activities to ensure designated waste materials will be sorted into pre-defined categories and 
sent for recycling and reuse, maximizing diversion and potential to reduce disposal costs. 

.6 Recyclable: ability of product or material to be recovered at end of its life cycle and re-
manufactured into new product for reuse. 

.7 Recycle: process by which waste and recyclable materials are transformed or collected for 
purpose of being transferred into new products. 

.8 Recycling: process of sorting, cleansing, treating and reconstituting solid waste and other 
discarded materials for purpose of using in altered form. Recycling does not include burning, 
incinerating, or thermally destroying waste. 

.9 Source Separation: act of keeping different types of waste materials separate beginning from 
the point they became waste. 

1.4 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Section 01 33 00 - Submittal Procedures. 

.2 Prepare and submit following prior to project start-up one (1) copy and one (1) electronic 
copy of Waste Source Separation Program (WSSP). 

.3 Prepare and submit on monthly basis, throughout project or at intervals agreed to by Owner 
and Consultant the following: 

.1 Receipts, scale tickets, waybills, and/or waste disposal receipts that show quantities 
and types of materials recycled, or disposed of. 

.2 Written summary report detailing cumulative amounts of waste materials reused, 
recycled and landfilled, and brief status of ongoing waste management activities. 

.4 Submit prior to final payment the following: 

.1 Waste Diversion Report, indicating final quantities by material types salvaged for 
reuse, recycling or disposal in landfill and recycling centres, re-use depots, landfills 
and other waste processors that received waste materials. 

.2 Provide receipts, scale tickets, waybills, waste disposal receipts that confirm 
quantities and types of materials reused, recycled or disposed of and destination. 

1.5 WASTE SOURCE SEPARATION PROGRAM (WSSP) 

.1 As part of Waste Reduction Workplan, prepare WSSP prior to project start-up. 

.2 WSSP will detail methodology and planned on-site activities for separation of reusable and 
recyclable materials from waste intended for landfill. 

.3 Provide list and drawings of locations that will be made available for sorting, collection, 
handling and storage of anticipated quantities of reusable and recyclable materials. 

.4 Provide sufficient on-site facilities and containers for collection, handling, and storage of 
anticipated quantities of reusable and recyclable materials. 
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.5 Locate containers to facilitate deposit of materials without hindering daily operations. 

.6 Provide training for [workers] [sub-contractors] [contractor] in handling and separation of 
materials for reuse and/or recycling. 

.7 Locate separated materials in area which minimizes material damage. 

.8 Clearly and securely label containers to identify types/conditions of materials accepted and 
assist sub-contractors in separating materials accordingly. 

.9 Monitor on-site waste management activities by conducting periodic site inspections to verify: 
state of signage, contamination levels, bin locations and condition, personnel participation, 
use of waste tracking forms and collection of waybills, receipts and invoices. 

1.6 USE OF SITE AND FACILITIES 

.1 Execute Work with minimal interference and disturbance to normal use of premises. 

.2 Maintain security measures established by facility provide temporary security measures 
approved by Owner 

1.7 STORAGE, HANDLING AND PROTECTION 

.1 Store, materials to be recycled in locations as directed by Owner or Consultant. 

.2 Unless specified otherwise, materials for removal become Contractor's property. 

.3 Transport and deliver non-salvageable items to licensed disposal facility. 

.4 Protect structural components not removed and salvaged materials from movement or 
damage. 

.5 Protect surface drainage from damage and blockage. 

.6 Provide on-site facilities and containers for collection and storage of reusable and recyclable 
materials. 

.7 Separate and store materials produced during project in designated areas. 

.8 Prevent contamination of materials to be recycled and handle materials in accordance with 
requirements for acceptance by designated processing facilities. 

.1 On-site source separation is recommended. 

.2 Remove co-mingled materials to off site processing facility for separation. 

.3 Obtain waybills, receipts and/or scale tickets for separated materials removed from 
site. 

.4 Materials reused on-site are considered to be diverted from landfill and as such are to 
be included in all reporting. 

1.8 DISPOSAL OF WASTES 

.1 Do not bury rubbish or waste materials. 
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.2 Do not dispose of oil, volatile materials, mineral spirits, paint thinner waste into storm, or 
sanitary sewers. 

.3 Keep records of construction waste including: 

.1 Number and size of bins. 

.2 Waste type of each bin. 

.3 Total tonnage generated. 

.4 Tonnage reused or recycled. 

.5 Reused or recycled waste destination. 

.4 Remove materials on-site as Work progresses. 

1.9 SCHEDULING 

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

PART 2 -  PRODUCTS 

2.1 NOT USED 

PART 3 -  EXECUTION 

3.1 APPLICATION 

.1 Do Work in compliance with WSSP. 

.2 Handle waste materials not reused, salvaged, or recycled in accordance with appropriate 
regulations and codes. 

3.2 CLEANING 

.1 Progress Cleaning: clean in accordance with Section 01 74 11 – Cleaning: Leave Work area 
clean at end of each day. 

.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in 
accordance with Section 01 74 11 - Cleaning. 

.3 Waste Management: separate waste materials for recycling in accordance with Section 
01 74 21 - Construction/Demolition Waste Management and Disposal. 

.1 Remove recycling ctainers and bins from site and dispose of materials at appropriate 
facility. 

.2 Source separate materials to be reused/recycled into specified sort areas. 

 

END OF SECTION 
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PART 1 -  GENERAL 

1.1 REFERENCE STANDARDS 

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

.2 Canadian Environmental Protection Act (CEPA): SOR/2008-197, Storage Tank Systems for 
Petroleum Products and Allied Petroleum Products Regulations. 

1.2 ADMINISTRATIVE REQUIREMENTS 

.1 Acceptance of Work Procedures: 

.1 Contractor's Inspection: conduct inspection of Work, identify deficiencies and defects, 
and repair as required to conform to Contract Documents. 

.1 Notify Owner and Consultant in writing of satisfactory completion of 
Contractor's inspection and submit verification that corrections have been 
made. 

.2 Request Consultant's and Owner’s inspection. 

.2 Owner’s and Consultant's Inspection: 

.1 Consultant and Owner to inspect Work and identify defects and deficiencies. 

.2 Contractor to correct Work as directed. 

.3 Completion Tasks: submit written certificates that tasks have been performed as 
follows: 

.1 Work: completed and inspected for compliance with Contract Documents. 

.2 Defects: corrected and deficiencies completed. 

.3 Equipment and systems: tested, adjusted and fully operational. 

.4 Certificates required by regulatory agencies: submitted. 

.5 Operation of systems: demonstrated to Owner's personnel. 

.6 Commissioning of mechanical and electrical systems: completed in 
accordance with 01 91 13 - General Commissioning (Cx) Requirements and 
two (2)  copies of final Commissioning Report submitted to Consultant and 
Owner. 

.7 Aboveground storage tank inspection documentation, registration, forms, in 
accordance with CEPA SOR/2008-197. 

.8 Work: complete and ready for final inspection. 

.4 Final Inspection: 

.1 When completion tasks are done, request final inspection of Work by 
Consultant and Owner. 

.2 When Work incomplete according to Owner or Consultant, complete 
outstanding items and request re-inspection. 
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.5 Declaration of Substantial Performance: when Owner and Consultant considers 
deficiencies and defects corrected and requirements of Contract substantially 
performed, make application for Certificate of Substantial Performance. 

.6 Commencement of Lien and Warranty Periods: date of Owner's acceptance of 
submitted declaration of Substantial Performance to be date for commencement for 
warranty period and commencement of lien period unless required otherwise by lien 
statute of Place of Work. 

.7 Final Payment: 

.1 When Owner and Consultant considers final deficiencies and defects 
corrected and requirements of Contract met, make application for final 
payment. 

.2 When Work deemed incomplete by Owner or Consultant, complete 
outstanding items and request re-inspection. 

.8 Payment of Holdback: after issuance of Certificate of Substantial Performance of 
Work, submit application for payment of holdback amount in accordance with 
contractual agreement. 

1.3 FINAL CLEANING 

.1 Clean in accordance with Section 01 74 11 – Cleaning: Remove surplus materials, excess 
materials, rubbish, tools and equipment. 

.2 Waste Management: separate waste materials for recycling in accordance with Section 
01 74 21 - Construction/Demolition Waste Management and Disposal. 

PART 2 -  PRODUCTS 

2.1 NOT USED 

PART 3 -  EXECUTION 

3.1 NOT USED 

END OF SECTION 
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PART 1 -  GENERAL 

1.1 REFERENCE STANDARDS 

.1 Canadian Environmental Protection Act (CEPA) 

.1 SOR/2008-197, Storage Tank Systems for Petroleum Products and Allied Petroleum 
Products Regulations. 

1.2 ADMINISTRATIVE REQUIREMENTS 

.1 Pre-warranty Meeting: 

.1 Convene meeting prior to contract completion with Consultant and Owner Section 
01 31 19 - Project Meetings] to: 

.1 Verify Project requirements. 

.2 Review warranty requirements. 

.2 Owner and Consultant to establish communication procedures for: 

.1 Notifying construction warranty defects. 

.2 Determine priorities for type of defects. 

.3 Determine reasonable response time. 

.3 Contact information for bonded and licensed company for warranty work action: 
provide name, telephone number and address of company authorized for 
construction warranty work action. 

.4 Ensure contact is located within local service area of warranted construction, is 
continuously available, and is responsive to inquiries for warranty work action. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures. 

.2 Two weeks prior to Substantial Performance of the Work, submit to the Owner and  
Consultant final copies of operating and maintenance manuals in English. 

.3 Provide spare parts, maintenance materials and special tools of same quality and 
manufacture as products provided in Work. 

.4 Provide evidence, if requested, for type, source and quality of products supplied. 

1.4 FORMAT 

.1 Organize data as instructional manual. 

.2 Binders: vinyl, hard covered, 3 'D' ring, loose leaf [219 x 279] mm with spine and face 
pockets. 

.3 When multiple binders are used correlate data into related consistent groupings. Identify 
contents of each binder on spine. 
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.4 Cover: identify each binder with type or printed title 'Project Record Documents'; list title of 
project and identify subject matter of contents. 

.5 Arrange content by systems, under Section numbers and sequence of Table of Contents. 

.6 Provide tabbed fly leaf for each separate product and system, with typed description of 
product and major component parts of equipment. 

.7 Text: manufacturer's printed data, or typewritten data. 

.8 Drawings: provide with reinforced punched binder tab. Bind in with text; fold larger drawings 
to size of text pages. 

.9 Provide 1:1 scaled CAD files in dxf and dwg format on CD. 

1.5 CONTENTS - PROJECT RECORD DOCUMENTS 

.1 Table of Contents for Each Volume: provide title of project; 

.1 Date of submission; names. 

.2 Addresses, and telephone numbers of Consultant and Contractor with name of 
responsible parties. 

.3 Schedule of products and systems, indexed to content of volume. 

.2 For each product or system: List names, addresses and telephone numbers of 
subcontractors and suppliers, including local source of supplies and replacement parts. 

.3 Product Data: mark each sheet to identify specific products and component parts, and data 
applicable to installation; delete inapplicable information. 

.4 Drawings: supplement product data to illustrate relations of component parts of equipment 
and systems, to show control and flow diagrams. 

.5 Typewritten Text: as required to supplement product data. Provide logical sequence of 
instructions for each procedure, incorporating manufacturer's instructions specified in Section 
01 45 00 - Quality Control. 

.6 Training: refer to Section 01 79 00 - Demonstration and Training. 

1.6 AS -BUILT DOCUMENTS AND SAMPLES 

.1 Maintain, in addition to requirements in General Conditions, one record copy of: 

.1 Contract Drawings. 

.2 Specifications. 

.3 Addenda. 

.4 Change Orders and other modifications to Contract. 

.5 Reviewed shop drawings, product data, and samples. 

.6 Field test records. 

.7 Inspection certificates. 
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.8 Manufacturer's certificates. 

.2 Store record documents and samples in field office apart from documents used for 
construction. Provide files, racks, and secure storage. 

.3 Label record documents and file in accordance with Section number listings in List of 
Contents of this Project Manual. Label each document "PROJECT RECORD" in neat, large, 
printed letters. 

.4 Maintain record documents in clean, dry and legible condition. Do not use record documents 
for construction purposes. 

.5 Keep record documents and samples available for inspection by Consultant and Owner.   

1.7 RECORDING INFORMATION ON PROJECT RECORD DOCUMENTS 

.1 Record information on set of black line opaque drawings, and in copy of Project Manual, 
provided by Owner.  

.2 Use felt tip marking pens, maintaining separate colours for each major system, for recording 
information. 

.3 Record information concurrently with construction progress. Do not conceal Work until 
required information is recorded. 

.4 Contract Drawings and shop drawings: mark each item to record actual construction, 
including: 

.1 Measured depths of elements of foundation in relation to finish first floor datum. 

.2 Measured horizontal and vertical locations of underground utilities and 
appurtenances, referenced to permanent surface improvements. 

.3 Measured locations of internal utilities and appurtenances, referenced to visible and 
accessible features of construction. 

.4 Field changes of dimension and detail. 

.5 Changes made by change orders. 

.6 Details not on original Contract Drawings. 

.7 Referenced Standards to related shop drawings and modifications. 

.5 Specifications: mark each item to record actual construction, including: 

.1 Manufacturer, trade name, and catalogue number of each product actually installed, 
particularly optional items and substitute items. 

.2 Changes made by Addenda and change orders. 

.6 Other Documents: maintain [field test records,] [manufacturer's certifications,] [inspection 
certifications,] required by individual specifications sections. 

.7 Provide digital photos, if requested, for site records. 
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1.8 FINAL SURVEY 

.1 Submit final site survey certificate in accordance with Section 01 71 00 - Examination and 
Preparation, certifying that elevations and locations of completed Work are in conformance, 
or non-conformance with Contract Documents. 

1.9 EQUIPMENT AND SYSTEMS 

.1 For each item of equipment and each system include description of unit or system, and 
component parts. 

.1 Give function, normal operation characteristics and limiting conditions. 

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

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

.3 Include installed colour coded wiring diagrams. 

.4 Operating Procedures: include start-up, break-in, and routine normal operating instructions 
and sequences. 

.1 Include regulation, control, stopping, shut-down, and emergency instructions. 

.2 Include summer, winter, and any special operating instructions. 

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

.6 Provide servicing and lubrication schedule, and list of lubricants required. 

.7 Include manufacturer's printed operation and maintenance instructions. 

.8 Include sequence of operation by controls manufacturer. 

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

.10 Provide installed control diagrams by controls manufacturer. 

.11 Provide Contractor's co-ordination drawings, with installed colour coded piping diagrams. 

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

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

.14 Include test and balancing reports as specified in Section 01 91 13 - General Commissioning 
(Cx) Requirements and 01 45 00 - Quality Control. 

.15 Aboveground storage tank inspection documentation, registration, forms, decommissioning 
and removal in accordance with CEPA SOR/2008-197. 
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.16 Additional requirements: as specified in individual specification sections. 

1.10 MATERIALS AND FINISHES 

.1 Building products, applied materials, and finishes: include product data, with catalogue 
number, size, composition, and colour and texture designations. Provide information for re-
ordering custom manufactured products. 

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

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

.4 Additional requirements: as specified in individual specifications sections. 

1.11 MAINTENANCE MATERIALS 

.1 Spare Parts: 

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

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

.3 Deliver to [location as directed] [site] ; place and store. 

.4 Receive and catalogue items. Submit inventory listing to Owner and Consultant. 
Include approved listings in Maintenance Manual. 

.5 Obtain receipt for delivered products and submit prior to final payment. 

.2 Extra Stock Materials: 

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

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

.3 Deliver to site; place and store. 

.4 Receive and catalogue items. 

.1 Submit inventory listing to Consultant and Owner  

.2 Include approved listings in Maintenance Manual. 

.5 Obtain receipt for delivered products and submit prior to final payment. 

.3 Special Tools: 

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

.2 Provide items with tags identifying their associated function and equipment. 

.3 Deliver to site; place and store. 

.4 Receive and catalogue items. 
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1.12 DELIVERY, STORAGE AND HANDLING 

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

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

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

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

.5 Remove and replace damaged products at own expense and for review by Consultant 
[Departmental Representative] [DCC Representative]. 

1.13 WARRANTIES AND BONDS 

.1 Develop warranty management plan to contain information relevant to Warranties. 

.2 Submit warranty management plan, 30 days before planned pre-warranty conference, to 
Consultant and Owner, for approval. 

.3 Warranty management plan to include required actions and documents to assure that Owner 
receives warranties to which it is entitled. 

.4 Provide plan in narrative form and contain sufficient detail to make it suitable for use by future 
maintenance and repair personnel. 

.5 Submit, warranty information made available during construction phase, to Consultant and 
Owner for approval prior to each monthly pay estimate. 

.6 Assemble approved information in binder, submit upon acceptance of work and organize 
binder as follows: 

.1 Separate each warranty or bond with index tab sheets keyed to Table of Contents 
listing. 

.2 List subcontractor, supplier, and manufacturer, with name, address, and telephone 
number of responsible principal. 

.3 Obtain warranties and bonds, executed in duplicate by subcontractors, suppliers, and 
manufacturers, within [ten] days after completion of applicable item of work. 

.4 Verify that documents are in proper form, contain full information, and are notarized. 

.5 Co-execute submittals when required. 

.6 Retain warranties and bonds until time specified for submittal. 

.7 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. 

.8 Conduct joint 4 month and 9 month warranty inspection, measured from time of acceptance, 
by Owner]. 

.9 Include information contained in warranty management plan as follows: 
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.1 Roles and responsibilities of personnel associated with warranty process, including 
points of contact and telephone numbers within the organizations of Contractors, 
subcontractors, manufacturers or suppliers involved. 

.2 Listing and status of delivery of Certificates of Warranty for extended warranty items, 
to include roof, generators, switchgear, commissioned systems, alarm systems, 
lightning protection system. 

.3 Provide list for each warranted equipment, item, feature of construction or system 
indicating: 

.1 Name of item 

.2 Model and serial numbers 

.3 Location where installed 

.4 Name and phone numbers of manufacturers or suppliers 

.5 Names, addresses and telephone numbers of sources of spare parts 

.6 Warranties and terms of warranty: include one-year overall warranty of 
construction. Indicate items that have extended warranties and show 
separate warranty expiration dates 

.7 Cross-reference to warranty certificates as applicable 

.8 Starting point and duration of warranty period 

.9 Summary of maintenance procedures required to continue warranty in force 

.10 Cross-Reference to specific pertinent Operation and Maintenance manuals 

.11 Organization, names and phone numbers of persons to call for warranty 
service 

.12 Typical response time and repair time expected for various warranted 
equipment 

.4 Contractor's plans for attendance at 4 and 9 month post-construction warranty 
inspections. 

.5 Procedure and status of tagging of equipment covered by extended warranties. 

.6 Post copies of instructions near selected pieces of equipment where operation is 
critical for warranty and/or safety reasons. 

.10 Respond in timely manner to oral or written notification of required construction warranty 
repair work. 

1.14 WARRANTY TAGS 

.1 Tag, at time of installation, each warranted item. Provide durable, oil and water resistant tag 
approved by Consultant and Owner. 

.2 Attach tags with copper wire and spray with waterproof silicone coating. 

.3 Leave date of acceptance until project is accepted for occupancy. 

.4 Indicate following information on tag: 

.1 Type of product/material. 
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.2 Model number. 

.3 Serial number. 

.4 Contract number. 

.5 Warranty period. 

.6 Inspector's signature. 

.7 Construction Contractor. 

PART 2 -  PRODUCTS 

2.1 NOT USED 

PART 3 -  EXECUTION 

3.1 NOT USED 

END OF SECTION 
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PART 1 -  GENERAL 

1.1 ADMINISTRATIVE REQUIREMENTS 

.1 Demonstrate operation and scheduled maintenance of equipment and systems to Owner's 
personnel prior to date of substantial performance. 

.2 Owner: provide list of personnel to receive instructions, and co-ordinate their attendance at 
agreed-upon times. 

.3 Preparation: 

.1 Verify conditions for demonstration and instructions comply with requirements. 

.2 Verify designated personnel are present. 

.3 Ensure equipment has been inspected and put into operation in accordance with the 
manufacturers’ recommendations. 

.4 Ensure testing, adjusting, and balancing has been performed and equipment and 
systems are fully operational. 

.4 Demonstration and Instructions: 

.1 Demonstrate start-up, operation (in Automatic and Manual modes), control, 
adjustment, trouble-shooting, servicing, and maintenance of each item of equipment 
at agreed upon times, at the equipment location. 

.2 Instruct personnel in phases of operation and maintenance using operation and 
maintenance manuals as basis of instruction. 

.3 Review contents of manual in detail to explain aspects of operation and 
maintenance. 

.4 Prepare and insert additional data in operations and maintenance manuals when 
needed during instructions. 

1.2 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures. 

.2 Submit schedule of time and date for demonstration of each item of equipment and each 
system two weeks prior to designated dates, for Owner and Consultant's approval. 

.3 Submit reports within one week after completion of demonstration, that demonstration and 
instructions have been satisfactorily completed. 

.4 Give time and date of each demonstration, with list of persons present. 

.5 Provide copies of completed operation and maintenance manuals for use in demonstrations 
and instructions. 

1.3 QUALITY ASSURANCE 

.1 When specified in individual Sections requiring manufacturer to provide authorized 
representative to demonstrate operation of equipment and systems: 
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.1 Instruct Owner's personnel. 

.2 Provide written report that demonstration and instructions have been completed. 

PART 2 -  PRODUCTS 

2.1 NOT USED 

PART 3 -  EXECUTION 

3.1 NOT USED 

END OF SECTION 
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PART 1 -  GENERAL 

1.1 SUMMARY 

.1 Section Includes: 

.1 General requirements relating to commissioning of project's components and 
systems, specifying general requirements to PV of components, equipment, sub-
systems, systems, and integrated systems. 

.2 Acronyms: 

.1 AFD - Alternate Forms of Delivery, service provider 

.2 BMM - Building Management Manual 

.3 Cx - Commissioning 

.4 EMCS - Energy Monitoring and Control Systems 

.5 O&M - Operation and Maintenance 

.6 PI - Product Information 

.7 PV - Performance Verification 

.8 TAB - Testing, Adjusting and Balancing 

1.2 GENERAL 

.1 Cx is a planned program of tests, procedures and checks carried out systematically on 
systems and integrated systems of the finished Project. Cx is performed after systems and 
integrated systems are completely installed, functional and Contractor's Performance 
Verification responsibilities have been completed and approved. Objectives: 

.1 Verify installed equipment, systems and integrated systems operate in accordance 
with Contract Documents and design criteria and intent. 

.2 Ensure appropriate documentation is compiled into the BMM. 

.3 Effectively train O&M staff. 

.2 Contractor assists in Cx process, operating equipment and systems, troubleshooting and 
making adjustments as required. 

.1 Systems to be operated at full capacity under various modes to determine if they 
function correctly and consistently at peak efficiency. Systems to be interactively with 
each other as intended in accordance with Contract Documents and design criteria. 

.2 During these checks, adjustments to be made to enhance performance to meet 
environmental or user requirements. 

.3 Design Criteria: as per client's requirements or determined by designer. To meet Project 
functional and operational requirements. 

.4 AFD managed projects the term [Consultant] [DCC Representative] [Departmental 
Representative]in Cx specifications to be interpreted as AFD Service Provider. 
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1.3 COMMISSIONING OVERVIEW 

.1 Section 01 91 31- Commissioning (Cx) Plan. 

.2 For Cx responsibilities refer to Section 01 91 31- Commissioning (Cx) Plan. 

.3 Cx to be a line item of Contractor's cost breakdown. 

.4 Cx activities supplement field quality and testing procedures described in relevant technical 
sections. 

.5 Cx is conducted in concert with activities performed during each stage of project delivery. Cx 
identifies issues in Planning and Design stages which are addressed during Construction and 
Cx stages to ensure the built facility is constructed and proven to operate satisfactorily under 
weather, environmental and occupancy conditions to meet functional and operational 
requirements. Cx activities include transfer of critical knowledge to facility operational 
personnel. 

.6 Consultant will issue Interim Acceptance Certificate when: 

.1 Completed Cx documentation has been received, reviewed for suitability and 
approved by Consultant and. 

.2 Equipment, components and systems have been commissioned. 

.3 O&M training has been completed. 

1.4 NON-CONFORMANCE TO PERFORMANCE VERIFICATION REQUIREMENTS 

.1 Should equipment, system components, and associated controls be incorrectly installed or 
malfunction during Cx, correct deficiencies, re-verify equipment and components within the 
unfunctional system, including related systems as deemed required by Consultant and 
Owner, to ensure effective performance. 

.2 Costs for corrective work, additional tests, inspections, to determine acceptability and proper 
performance of such items to be borne by Contractor. Above costs to be in form of progress 
payment reductions or hold-back assessments. 

1.5 PRE-CX REVIEW 

.1 Before Construction: 

.1 Review Contract Documents and confirm by writing to Owner and Consultant: 

.1 Adequacy of provisions for Cx. 

.2 Aspects of design and installation pertinent to success of Cx. 

.2 During Construction: Co-ordinate provision, location and installation of provisions for Cx. 

.3 Before start of Cx: 

.1 Have completed Cx Plan up-to-date. 

.2 Ensure installation of related components, equipment, sub-systems, systems is 
complete. 

.3 Fully understand Cx requirements and procedures. 



Ontario Shores Centre for Mental Health Sciences   
Project: New Powerhouse SECTION 01 91 13 
MH Project No.: 1802218.00 GENERAL COMMISSIONING (CX) REQUIREMENTS 
Date: May 2019 Page 3 
 

Ver. 0     

.4 Have Cx documentation shelf-ready. 

.5 Understand completely design criteria and intent and special features. 

.6 Submit complete start-up documentation to Owner and Consultant. 

.7 Have Cx schedules up-to-date. 

.8 Ensure systems have been cleaned thoroughly. 

.9 Complete TAB procedures on systems, submit TAB reports to Consultant and Owner 
for review and approval. 

.10 Ensure "As-Built" system schematics are available. 

.4 Inform Consultant  and Owner in writing of discrepancies and deficiencies on finished works. 

1.6 CONFLICTS 

.1 Report conflicts between requirements of this section and other sections to Consultant before 
start-up and obtain clarification. 

.2 Failure to report conflict and obtain clarification will result in application of most stringent 
requirement. 

1.7 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submittals: in accordance with Section 01 33 00- Submittal Procedures. 

.1 Submit no later than 4 weeks after award of Contract: 

.1 Name of Contractor's Cx agent. 

.2 Draft Cx documentation. 

.3 Preliminary Cx schedule. 

.2 Request in writing Consultant and Owner for changes to submittals and obtain written 
approval at least 8 weeks prior to start of Cx. 

.3 Submit proposed Cx procedures to Consultant and Owner where not specified and 
obtain written approval at least 8 weeks prior to start of Cx. 

.4 Provide additional documentation relating to Cx process required by Consultant and 
Owner. 

1.8 COMMISSIONING DOCUMENTATION 

.1 Prepare Commissioning (Cx) Forms including Installation Check Lists and Product 
Information (PI), Performance Verification (PV) Forms for requirements and instructions for 
use. 

.2 Owner and Consultant to review and approve Cx documentation. 

.3 Provide completed and approved Cx documentation to Owner and Consultant. 

1.9 COMMISSIONING SCHEDULE 

.1 Provide detailed Cx schedule as part of construction schedule.  
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.2 Provide adequate time for Cx activities prescribed in technical sections and commissioning 
sections including: 

.1 Approval of Cx reports. 

.2 Verification of reported results. 

.3 Repairs, retesting, re-commissioning, re-verification. 

.4 Training. 

1.10 COMMISSIONING MEETINGS 

.1 Convene Cx meetings following project meetings as specified herein. 

.2 Purpose: to resolve issues, monitor progress, identify deficiencies, relating to Cx. 

.3 Continue Cx meetings on regular basis until commissioning deliverables have been 
addressed. 

.4 At 60% construction completion stage. Owner and Consultant to call a separate Cx scope 
meeting to review progress, discuss schedule of equipment start-up activities and prepare for 
Cx. Issues at meeting to include: 

.1 Review duties and responsibilities of Contractor and subcontractors, addressing 
delays and potential problems. 

.2 Determine the degree of involvement of trades and manufacturer's representatives in 
the commissioning process. 

.5 Thereafter Cx meetings to be held until project completion and as required during equipment 
start-up and functional testing period. 

.6 Meeting will be chaired by Contractor, who will record and distribute minutes. 

.7 Ensure subcontractors and relevant manufacturer representatives are present at 60% and 
subsequent Cx meetings and as required. 

1.11 STARTING AND TESTING 

.1 Contractor assumes liabilities and costs for inspections. Including disassembly and re-
assembly after approval, starting, testing and adjusting, including supply of testing 
equipment. 

1.12 WITNESSING OF STARTING AND TESTING 

.1 Provide 14 days notice prior to commencement. 

.2 Consultant and Owner to witness of start-up and testing. 

.3 Contractor's Cx Agent (if any) to be present at tests performed and documented by sub-
trades, suppliers and equipment manufacturers. 

1.13 MANUFACTURER'S INVOLVEMENT 

.1 Factory testing - Manufacturer to: 
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.1 Coordinate time and location of testing. 

.2 Provide testing documentation for approval by Owner and Consultant 

.3 Arrange for Owner and Consultant to witness tests. 

.4 Obtain written approval of test results and documentation from Owner and  
Consultant before delivery to site. 

.2 Obtain manufacturers installation, start-up and operations instructions prior to start-up of 
components, equipment and systems and review with Owner and Consultant  

.1 Compare completed installation with manufacturer's published data, record 
discrepancies, and review with manufacturer. 

.2 Modify procedures detrimental to equipment performance and review same with 
manufacturer before start-up. 

.3 Integrity of warranties: 

.1 Use manufacturer's trained start-up personnel where specified elsewhere in other 
divisions or required to maintain integrity of warranty. 

.2 Verify with manufacturer that testing as specified will not void warranties. 

.4 Qualifications of manufacturer's personnel: 

.1 Experienced in design, installation and operation of equipment and systems. 

.2 Ability to interpret test results accurately. 

.3 To report results in clear, concise, logical manner. 

1.14 PROCEDURES 

.1 Verify that equipment and systems are complete, clean, and operating in normal and safe 
manner prior to conducting start-up, testing and Cx. 

.2 Conduct start-up and testing in following distinct phases: 

.1 Included in delivery and installation: 

.1 Verification of conformity to specification, approved shop drawings and 
completion of PI report forms. 

.2 Visual inspection of quality of installation. 

.2 Start-up: follow accepted start-up procedures. 

.3 Operational testing: document equipment performance. 

.4 System PV: include repetition of tests after correcting deficiencies. 

.5 Post-substantial performance verification: to include fine-tuning. 

.3 Correct deficiencies and obtain approval from Consultant and Owner after distinct phases 
have been completed and before commencing next phase. 

.4 Document require tests on approved PV forms. 

.5 Failure to follow accepted start-up procedures will result in re-evaluation of equipment by an 
independent testing agency selected by Owner or Consultant. If results reveal that equipment 
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start-up was not in accordance with requirements, and resulted in damage to equipment, 
implement following: 

.1 Minor equipment/systems: implement corrective measures approved by Consultant. 

.2 Major equipment/systems: if evaluation report concludes that damage is minor, 
implement corrective measures approved by Consultant. 

.3 If evaluation report concludes that major damage has occurred, Owner and/or 
Consultant shall reject equipment. 

.1 Rejected equipment to be remove from site and replace with new. 

.2 Subject new equipment/systems to specified start-up procedures. 

1.15 START-UP DOCUMENTATION 

.1 Assemble start-up documentation and submit to Consultant and Owner for approval before 
commencement of commissioning. 

.2 Start-up documentation to include: 

.1 Factory and on-site test certificates for specified equipment. 

.2 Pre-start-up inspection reports. 

.3 Signed installation/start-up check lists. 

.4 Start-up reports, 

.5 Step-by-step description of complete start-up procedures, to permit Consultant and 
Owner to repeat start-up at any time. 

1.16 OPERATION AND MAINTENANCE OF EQUIPMENT AND SYSTEMS 

.1 After start-up, operate and maintain equipment and systems as directed by 
equipment/system manufacturer. 

.2 With assistance of manufacturer develop written maintenance program and submit to 
Consultant for approval before implementation. 

.3 Operate and maintain systems for length of time required for commissioning to be completed. 

.4 After completion of commissioning, operate and maintain systems until issuance of certificate 
of interim acceptance. 

1.17 TEST RESULTS 

.1 If start-up, testing and/or PV produce unacceptable results, repair, replace or repeat specified 
starting and/or PV procedures until acceptable results are achieved. 

.2 Provide manpower and materials, assume costs for re-commissioning. 

1.18 START OF COMMISSIONING 

.1 Notify Owner and Consultant at least 21days prior to start of Cx. 

.2 Start Cx after elements of building affecting start-up and performance verification of systems 
have been completed. 
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1.19 COMMISSIONING PERFORMANCE VERIFICATION 

.1 Carry out Cx: 

.1 Under accepted simulated operating conditions, over entire operating range, in all 
modes. 

.2 On independent systems and interacting systems. 

.2 Cx procedures to be repeatable and reported results are to be verifiable. 

.3 Follow equipment manufacturer's operating instructions. 

1.20 WITNESSING COMMISSIONING 

.1 Consultant to witness activities and verify results. 

1.21 AUTHORITIES HAVING JURISDICTION 

.1 Where specified start-up, testing or commissioning procedures duplicate verification 
requirements of authority having jurisdiction, arrange for authority to witness procedures so 
as to avoid duplication of tests and to facilitate expedient acceptance of facility. 

.2 Obtain certificates of approval, acceptance and compliance with rules and regulation of 
authority having jurisdiction. 

.3 Provide copies to Owner and Consultant  within 5days of test and with Cx report. 

1.22 EXTRAPOLATION OF RESULTS 

.1 Where Cx of weather, occupancy, or seasonal-sensitive equipment or systems cannot be 
conducted under near-rated or near-design conditions, extrapolate part-load results to design 
conditions when approved by Consultant, in accordance with equipment manufacturer's 
instructions, using manufacturer's data, with manufacturer's assistance and using approved 
formulae. 

1.23 EXTENT OF VERIFICATION 

.1 Provide manpower and instrumentation to verify up to 30% of reported results, unless 
specified otherwise in other sections. 

.2 Number and location to be at discretion of Owner and Consultant. 

.3 Conduct tests repeated during verification under same conditions as original tests, using 
same test equipment, instrumentation. 

.4 Review and repeat commissioning of systems if inconsistencies found in more than 20% of 
reported results. 

.5 Perform additional commissioning until results are acceptable to Owner and Consultant. 

1.24 REPEAT VERIFICATIONS 

.1 Assume costs incurred by Consultant and/or Owner for third and subsequent verifications 
where: 
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.1 Verification of reported results fail to receive Owner and  Consultant's approval. 

.2 Repetition of second verification again fails to receive approval. 

.3 Consultant or Owner deems Contractor's request for second verification was 
premature. 

1.25 SUNDRY CHECKS AND ADJUSTMENTS 

.1 Make adjustments and changes which become apparent as Cx proceeds. 

.2 Perform static and operational checks as applicable and as required. 

1.26 DEFICIENCIES, FAULTS, DEFECTS 

.1 Correct deficiencies found during start-up and Cx to satisfaction of Consultant and Owner. 

.2 Report problems, faults or defects affecting Cx to Consultant and Owner in writing. Stop Cx 
until problems are rectified. Proceed with written approval from Owner or Consultant. 

1.27 COMPLETION OF COMMISSIONING 

.1 Upon completion of Cx leave systems in normal operating mode. 

.2 Except for warranty and seasonal verification activities specified in Cx specifications, 
complete Cx prior to issuance of Interim Certificate of Completion. 

.3 Cx to be considered complete when contract Cx deliverables have been submitted and 
accepted by Owner and Consultant. 

1.28 ACTIVITIES UPON COMPLETION OF COMMISSIONING 

.1 When changes are made to baseline components or system settings established during Cx 
process, provide updated Cx form for affected item. 

1.29 TRAINING 

.1 In accordance with Section 01 79 00 – Demonstration and Training. 

1.30 MAINTENANCE MATERIALS, SPARE PARTS, SPECIAL TOOLS 

.1 Supply, deliver, and document maintenance materials, spare parts, and special tools as 
specified in contract. 

1.31 OCCUPANCY 

.1 Cooperate fully with Owner and Consultant during all stages of acceptance and occupancy of 
facility. 

1.32 OWNER'S PERFORMANCE TESTING 

.1 Performance testing of equipment or system by Owner or Consultant will not relieve 
Contractor from compliance with specified start-up and testing procedures. 
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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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PART 1 -  GENERAL 

1.1 SCOPE 

.1 N/A 

1.2 DEFINITIONS 

.1 Environmental Pollution and Damage: presence of chemical, physical, biological elements or 
agents which adversely affect human health and welfare; unfavourably alter ecological 
balances of importance to human life; affect other species of importance to humankind; or 
degrade environment aesthetically, culturally and/or historically. 

.2 Environmental Protection: prevention/control of pollution and habitat or environment 
disruption during construction. Control of environmental pollution and damage requires 
consideration of land, water, and air; biological and cultural resources; and includes 
management of visual aesthetics; noise; solid, chemical, gaseous, and liquid waste; radiant 
energy and radioactive material as well as other pollutants. 

1.3 SUBMITTALS 

.1 Submittals: in accordance with Architectural Submittal Procedures. 

.2 Prior to commencing construction activities or delivery of materials to site, submit 
Environmental Protection Plan for review and approval by Consultant. Environmental 
Protection Plan is to present comprehensive overview of known or potential environmental 
issues that must be addressed during construction. 

.3 Address topics at level of detail commensurate with environmental issue and required 
construction task[s]. 

.4 Environmental protection plan: include: 

.1 Name(s) of person(s) responsible for ensuring adherence to Environmental 
Protection Plan. 

.2 Name(s) and qualifications of person(s) responsible for manifesting hazardous waste 
to be removed from site. 

.3 Name(s) and qualifications of person(s) responsible for training site personnel. 

.4 Descriptions of environmental protection personnel training program. 

.5 Erosion and sediment control plan which identifies type and location of erosion and 
sediment controls to be provided including monitoring and reporting requirements to 
assure that control measures are in compliance with erosion and sediment control 
plan, Federal, Provincial, and Municipal laws and regulations. 

.6 Drawings showing locations of proposed temporary excavations or embankments for 
haul roads, stream crossings, material storage areas, structures, sanitary facilities, 



Ontario Shores Centre for Mental Health Sciences   
Project:  New Powerhouse SECTION 01 35 43 
PMA Project No.:  19004 ENVIRONMENTAL PROCEDURES 
Date: June 2019 Page  2 
 

Ver. 1     

and stockpiles of excess or spoil materials including methods to control runoff and to 
contain materials on site. 

.7 Traffic control plans including measures to reduce erosion of temporary roadbeds by 
construction traffic, especially during wet weather. Plans include measures to 
minimize amount of mud transported onto paved public roads by vehicles or runoff. 

.8 Work area plan showing proposed activity in each portion of area and identifying 
areas of limited use or non-use. Plan to include measures for marking limits of use 
areas including methods for protection of features to be preserved within authorized 
work areas. 

.9 Spill Control Plan: including procedures, instructions, and reports to be used in event 
of unforeseen spill of regulated substance. 

.10 Non-Hazardous solid waste disposal plan identifying methods and locations for solid 
waste disposal including clearing debris. 

.11 Air pollution control plan detailing provisions to assure that dust, debris, materials, 
and trash, do not become air borne and travel off project site. 

.12 Contaminant prevention plan that: identifies potentially hazardous substances to be 
used on job site; identifies intended actions to prevent introduction of such materials 
into air, water, or ground; and details provisions for compliance with Federal, 
Provincial, and Municipal laws and regulations for storage and handling of these 
materials. 

.13 Waste water management plan that identifies methods and procedures for 
management and/or discharge of waste waters which are directly derived from 
construction activities, such as concrete curing water, clean-up water, dewatering of 
ground water, disinfection water, hydrostatic test water, and water used in flushing of 
lines. 

.14 Historical, archaeological, cultural resources biological resources and wetlands plan 
that defines procedures for identifying and protecting historical, archaeological, 
cultural resources, biological resources and wetlands. 

.15 Pesticide treatment plan: to be included and updated, as required. 

1.4 FIRES 

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

1.5 DISPOSAL OF WASTES 

.1          Burying of rubbish and waste materials on site will not be permitted. 

.2 Note that certain materials are required to be recycled and must be transported to required 
location. 

.3 Note that all transportation and dumping costs are to be included in Tender Price 
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1.6 DRAINAGE 

.1 Provide temporary drainage and pumping as necessary to keep excavations and site free 
from water. 

.2 Dispose of water containing silt in suspension in accordance with local authority 
requirements. 

.3 Take full responsibility for maintenance of existing drainage - above ground and 
underground, - adjacent to the work or affected by the work. 

.4 Before commencing any work likely to affect the drainage of water from the existing buildings 
or site, provide necessary alternative drainage systems to ensure that water will be 
conducted to alternative outlets. Do not block or impede any drain, roof outlet or rainwater 
leader until such safety precautions have been made. 

1.7 SITE CLEARING AND PLANT PROTECTION 

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

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

.3 Protect roots of designated trees to dripline during excavation and site grading to prevent 
disturbance or damage. Avoid unnecessary traffic, dumping and storage of materials over 
root zones. 

.4 Minimize stripping of topsoil and vegetation. 

.5 Restrict tree removal to areas indicated or designated by Consultant. 

1.8 WORK ADJACENT TO WATERWAYS 

.1 Do not operate construction equipment in waterways. 

.2 Do not use waterway beds for borrow material without Consultant's approval. 

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

.4 Design and construct temporary crossings to minimize erosion to waterways. 

.5 Do not skid logs or construction materials across waterways. 

.6 Avoid indicated spawning beds when constructing temporary crossings of waterways. 

.7 Do not blast under water or within 100 m of indicated spawning beds. 

1.9 POLLUTION CONTROL 

.1 Maintain temporary erosion and pollution control features installed under this contract. 

.2 Control emissions from equipment and plant to local authorities' emission requirements. 
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.3 Prevent sandblasting and other extraneous materials from contaminating air and waterways 
beyond application area, by providing temporary enclosures. 

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

1.10 NOTIFICATION 

.1 Consultant will notify Contractor in writing of observed noncompliance with Federal, 
Provincial or Municipal environmental laws or regulations, permits, and other elements of 
Contractor's Environmental Protection plan. 

.2 Contractor: after receipt of such notice, inform Consultant of proposed corrective action and 
take such action for approval by Consultant. 

.3 Consultant will issue stop order of work until satisfactory corrective action has been taken. 

.4 No time extensions granted or equitable adjustments allowed to Contractor for such 
suspensions. 

PART 2 -  PRODUCTS 

2.1 NOT USED 

PART 3 -  EXECUTION 

3.1 NOT USED 

END OF SECTION  
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PART 1 -  GENERAL 

1.1 REFERENCES 

.1 Canadian Construction Documents Committee (CCDC) 

.1 CCDC 2-94, Stipulated Price Contract. 

1.2 PROJECT CLEANLINESS 

.1 Maintain Work in tidy condition, free from accumulation of waste products and debris. 

.2 Remove waste materials from site at daily regularly scheduled times or dispose of as directed 
by Consultant. Do not burn waste materials on site, unless approved by Consultant. 

.3 Clear snow and ice from access to building(s), bank/pile snow in designated areas only or as 
directed by Consultant. 

.4 Make arrangements with and obtain permits from authorities having jurisdiction for disposal of 
waste and debris. 

.5 Provide on-site containers for collection of waste materials and debris. 

.6 Dispose of waste materials and debris at designated dumping locations. 

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

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

.9 Schedule cleaning operations so that resulting dust, debris and other contaminants will not 
fall on wet, newly painted surfaces nor contaminate building systems. 

1.3 FINAL CLEANING 

.1 When Work is Substantially Performed remove surplus products, tools, construction 
machinery and equipment not required for performance of remaining Work. 

.2 Remove waste products and debris other than that caused by others, and leave Work clean 
and suitable for occupancy. 

.3 Prior to final review remove surplus products, tools, construction machinery and equipment. 

.4 Remove waste products and debris including that caused by other Contractors. 

.5 Remove waste materials from site at regularly scheduled times or dispose of at an approved 
location. Do not burn waste materials on site, unless approved by Consultant. 

.6 Make arrangements with and obtain permits from authorities having jurisdiction for disposal of 
waste and debris. 
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.7 Remove stains, spots, marks and dirt from decorative work, electrical and mechanical 
fixtures, furniture fitments, walls and floors. Power wash all concrete hard surfaces. 

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

.9 Inspect finishes, fitments and equipment and ensure specified workmanship and operation. 

.10 Broom clean and wash exterior walks, steps and surfaces; rake clean other surfaces of 
grounds. 

.11 Remove dirt and other disfiguration from exterior surfaces. 

.12 Clean and sweep roofs, gutters, areaways, and sunken wells. 

.13 Remove silt traps from Catch Basins. 

.14 Sweep and power wash clean paved areas. 

.15 Clean equipment and fixtures to sanitary condition; clean or replace filters of mechanical 
equipment. 

.16 Clean roofs, downspouts, and drainage systems. 

.17 Remove snow and ice from access to building. 

PART 2 -  PRODUCTS 

2.1 NOT USED 

.1 Not Used. 

PART 3 -  EXECUTION 

3.1 NOT USED 

.1 Not Used. 

END OF SECTION 

 



Ontario Shores Centre for Mental Health Sciences   
Project:  New Powerhouse SECTION 04 43 16.01 
PMA Project No.:  19004 QUARRIED STONE 
Date: June 2019 Page  1 
 

Ver. 1     

PART 1 -  GENERAL 

1.1 SCOPE 

.1 This work involves construction of river stone beds.   

PART 2 -  PRODUCTS 

2.1 MATERIALS 

.1 Stone unit material shall be hard, durable non-friable, free from weak bedding planes, deep 
cracks and crevices.  Slate or shale shall not be permitted in the works. 

 
.2 The Contractor shall submit samples of the stone river stone material and quarry location to 

Landscape Architect to receive approval prior to stone order. Stone must be approved by the 
Landscape Architect before use and samples shall be submitted at the Contractor's expense 
for testing if required by the Landscape Architect. 
 

.3 Stone units delivered and placed into the works shall conform to the following classifications, 
to be approved by Landscape Architect: 

.1 Size of river stone: 
.1 ¾ Natural stone average size ¾” to 1 ½” Ø size. From Oshawa Sand and 

Gravel or approved equal 
 

.2 Special care shall be taken in the selection of quarried stone abutting paved / 
pedestrian areas. All corners and edges shall be made rounded. 

PART 3 -  EXECUTION 

3.1 GRADING 

.1 Grade back slope to lines and grades as shown on Landscape details. 
 

.2 Excavated material to be used as fill requires approval before placing. 
.1 Remove from site, material rejected for fill or surplus to fill requirements. 

 
.3 Place granular fill where required to bring surfaces to required levels. 

 
.4 Place fill in layers not exceeding 200 mm, loose thickness. Compact each layer as per Civil 

Engineer drawings and specs.   
 

.5 Fill to be placed only in unfrozen, dry, workable condition. 
 

3.2 GEOTEXTILE 

.1 Place geotextile as indicated, free from wrinkles, with side overlap not less than 300mm, and 
end lap not less than 600mm. 
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3.3 STONE FILTER 

.1 Place stone filter material over areas as indicated. Avoid segregation of material. 

3.4 BASE COURSE STONE 

.1 Do not disturb existing surface when placing base course stone. Do not end dump unless 
approved by unless approved by the Landscape Architect. 

 
.2 Place to thickness as indicated. 

 
.3 Fill in voids and provide solid level surface for base course of revetment. 

3.5 STONE-PLACEMENT 

.1 All stones shall be placed to the lines and grades indicated on the Contract Drawings and as 
directed by the Landscape Architect.  The stones shall be carefully placed in a stable position 
and regular alignment in order to provide a uniformly aligned wall.  Each stone shall be keyed 
in with the adjoining stones.  Crevices and openings between adjacent stone shall be small 
enough that no openings are greater than 12mm. 

 
.2 Stones that are damaged during installation or transportation, shall be disposed of as 

directed by the Landscape Architect at the Contractors’ expense. 

3.6 PROTECTION 

.1 Carry out revetment construction so that each phase of work is not left exposed for an undue 
period of time. 

 
.2 The City may order excavation to be stopped or may order placing of final protective stone 

layers to be advanced, depending on anticipated weather conditions. 
 

3.7 CLEANUP 

 
.1 In accordance with Section 01 74 00 - Cleaning. 

 
END OF SECTION 
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PART 1 -  GENERAL 

1.1 RELATED SECTIONS 

.1 Section 32 91 10 – Topsoil Placement and Grading. 

.2 Section 31 22 13 – Rough Grading. 

1.2 MEASUREMENT PROCEDURES 

.1 Fixed price payments will be made for: 

.1 Clearing. 

.2 Clearing isolated trees. 

.3 Grubbing. 

1.3 DEFINITIONS 

.1 Clearing consists of cutting off trees and brush vegetative growth to not more than specified 
height above ground and disposing of felled trees, previously uprooted trees and stumps, and 
surface debris. 

.2 Clearing isolated trees consists of cutting off to not more than specified height above ground 
of designated trees, and disposing of felled trees and debris. 

.3 Underbrush clearing consists of removal from treed areas of undergrowth, deadwood, and 
disposing of fallen timber and surface debris. 

.4 Grubbing consists of excavation and disposal of stumps and roots, boulders and rock 
fragments to not less than specified depth below existing ground surface. 

1.4 QUALITY ASSURANCE 

.1 Do construction occupational health and safety in accordance with Ministry of Labour 
Occupational Health and Safety Act. 

.2 Safety Requirements: worker protection. 

.1 Workers must wear gloves, respirators, dust masks, long sleeved clothing, eye 
protection, protective clothing when applying herbicide materials. 

.2 Workers must not eat, drink or smoke while applying herbicide material. 

.3 Clean up spills of preservative materials immediately with absorbent material and 
safely discard to landfill or as to the instructions provided by the project manager. 
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1.5 STORAGE AND PROTECTION 

.1 Prevent damage to fencing, trees, landscaping natural features, bench marks, existing 
buildings, existing pavement, utility lines, site appurtenances, water courses and root 
systems of trees which are to remain. 

.1 Repair damaged items to approval of Project Manager. 

.2 Replace trees designated to remain, if damaged, as directed by Project Manager. 

1.6 WASTE MANAGEMENT AND DISPOSAL 

.1 Separate waste materials for disposal, reuse or recycling in accordance with Site Preparation 
Section 31 11 00. 

 

PART 2 -  PRODUCTS 

PART 3 -  EXECUTION 

3.1 TEMPORARY EROSION AND SEDIMENTATION CONTROL 

.1 Provide temporary erosion and sedimentation control measures to prevent soil erosion and 
discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, 
according to sediment and erosion control drawings or requirements of authorities having 
jurisdiction, whichever is more stringent. 

.2 Inspect, repair, and maintain erosion and sedimentation control measures during construction 
until permanent vegetation has been established. 

.3 Remove erosion and sedimentation controls and restore and stabilize areas disturbed during 
removal. 

PART 4 -  PREPARATION 

4.1 PREPARATION 

.1 Inspect site and verify with Consultant, items designated to remain. 

.2 Locate and protect utility lines: preserve in operating condition active utilities traversing site 
unless otherwise ordered by Project Manager. 

.1 Notify Consultant immediately of damage to or when unknown existing utility line[s] 
are encountered. 

.2 When utility lines which are to be removed are encountered within area of operations, 
notify Consultant in ample time to minimize interruption of service. 

.3 Notify utility authorities before starting clearing and grubbing. 
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.4 Keep roads and walks free of dirt and debris. 

4.2 APPLICATION 

.1 Manufacturer's instructions: comply with manufacturer's written recommendations or 
specifications, including product technical bulletins, handling, storage and installation 
instructions, and datasheet. 

4.3 CLEARING 

.1 Clearing includes felling, trimming, and cutting of trees, and the satisfactory disposal of trees 
and other vegetation designated for removal, including downed timber, snags, brush, and 
rubbish occurring within cleared areas. 

.2 Clear as indicated Consultant by cutting at height of not more than 300 mm above ground. In 
areas to be subsequently grubbed, height of stumps left from clearing operations to be not 
more than 1 m above ground surface. 

.3  Cut off branches and cut down trees overhanging area cleared as directed by Consultant. 

.4 Cut off unsound branches on trees designated to remain. 

.5 Apply herbicide in accordance with manufacturer's label to top surface of stumps designated 
not to be removed. 

4.4 ISOLATED TREES 

.1 Cut off isolated trees as indicated Consultant at height of not more than 300mm above 
ground surface. 

.2 Grub out isolated tree stumps. 

.3 Prune individual trees as indicated. 

.4 Trim trees designated to be left standing within cleared areas of dead branches 4 cm or more 
in diameter; and trim branches to heights as indicated. 

.5 Cut limbs and branches to be trimmed close to bole of tree or main branches. 

.6 Paint cuts more than 3cm in diameter with approved tree wound paint. 

4.5 UNDERBRUSH CLEARING 

.1 Clear underbrush from areas as indicated at ground level. 

4.6 GRUBBING 

.1 Remove and dispose of roots larger than 7.5cm in diameter, matted roots, and designated 
stumps from indicated grubbing areas. 

.2 Grub out stumps and roots to not less than 300 mm below ground surface. 
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.3 Grub out visible rock fragments and boulders, greater than 300 mm in greatest dimension, 
but less than 0.25m3. 

.4 Fill depressions made by grubbing with suitable material and to make new surface conform 
with existing adjacent surface of ground. 

4.7 REMOVAL AND DISPOSAL 

.1 Burning not usually allowed on construction site. 

.2 Chip or mulch and spread cleared and grubbed vegetative material on site as directed by 
Consultant. 

.3 Remove diseased trees infected with EAB by mulching or fire. Obtain any permits required 
for fire 

4.8 FINISHED SURFACE 

.1 Leave ground surface in condition suitable for immediate grading operations and or stripping 
of topsoil.  

 

END OF SECTION  
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PART 1 -  GENERAL 

1.1 RELATED SECTIONS 

.1         31 11 00 – Clearing and Grubbing 

 31 22 13 – Rough Grading 

1.2 SUBMITTALS 

.1 Submit in accordance with Architectural Submittal Procedures. 

.2 Submit two (2) copies of soil analysis and recommendations for corrections to Owner. 

PART 2 -  PRODUCTS 

2.1 MATERIALS 

.1 Topsoil will be free of subsoil, roots, grass, weeds, stones in excess of 25mm and foreign 
objects. 

.2 Topsoil will have an acidity range (pH) as per the Soil Report Recommendations. 

.3 Native Topsoil:  Stripped topsoil from the site is to be reinstated as required. Topsoil is 
subject to inspection, testing and amendment by the contractor.  Do not commence work 
until topsoil is accepted by the Consultant. 

.4 Arrange for testing of native topsoil as stockpiled to determine any amendments required to 
meet Topsoil specifications 

.5 Imported Topsoil:  Should the native topsoil quantity be insufficient, additional topsoil will be 
required, imported topsoil shall be used.  Imported topsoil is subject to inspection and 
testing by the contractor.  Do not commence work until topsoil is accepted by the 
Consultant. 

PART 3 -  EXECUTION 

3.1 TEMPORARY EROSION AND SEDIMENTATION CONTROL 

.1 Provide temporary erosion and sedimentation control measures to prevent soil erosion and 
discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, 
according to sediment and erosion control drawings, specific to site, that complies with 
requirements of authorities having jurisdiction. 

.2 Inspect, repair, and maintain erosion and sedimentation control measures during 
construction until permanent vegetation has been established. 

.3 Remove erosion and sedimentation controls and restore and stabilize areas disturbed 
during removal. 
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3.2 STRIPPING OF TOPSOIL 

.1 Ensure that procedures are conducted in accordance with applicable Municipal 
requirements. 

.2 Remove topsoil before construction procedures commence to avoid compaction of topsoil. 

.3 Handle topsoil only when it is dry and warm. 

.4 Remove vegetation from targeted areas by non-chemical means and dispose of stripped 
vegetation by disposal. 

.5 Remove brush from targeted area by non-chemical means and dispose of through 
mulching. 

.6 Strip topsoil to depths as noted in geotechnical report and from bore hole sampling 

.7 Avoid mixing topsoil with subsoil. 

.8 Stockpiling of topsoil to a height higher than 3.0m will result in compaction of the soil and 
destruction of the anaerobic bacteria required for plant growth. Piling topsoil over 3m in 
height is to employ a mechanical hoe will allow sufficient oxygen to be present in the soil to 
maintain anaerobic bacteria. 

.9 Pile topsoil in berms in locations so as not to delay work in other areas of the construction 
site. Contractor will be responsible for locating topsoil stockpiles in such a location that they 
will not impede any other ongoing work on site. 

.10 Stockpile height not to exceed 3.0 m. 

.11 Dispose of unused topsoil off-site. 

.12 Protect stockpiles from contamination and compaction. 

.13 Cover topsoil that has been piled for long term storage, with trefoil or clover to maintain 
agricultural potential of soil. 

.14 On completion and verification of performance of installation, remove surplus materials, 
excess materials, rubbish, tools and equipment. 

 

END OF SECTION 
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PART 1 -  GENERAL 

1.1 RELATED SECTIONS 

.1 Section 32 91 21 Topsoil Placement and Finish Grading 

1.2 REFERENCES 

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

.2 American Society for Testing and Materials (ASTM) 

.1 ASTM D698, Test Method for Laboratory Compaction Characteristics of Soil Using 
Standard Effort (600kN-m/m³). 

1.3 EXISTING CONDITIONS 

.1 Examine subsurface investigation report which is available for inspection from Owner’s 
Representative. 

.2 Known underground and surface utility lines and buried objects are as indicated on site plan. 

1.4 PROTECTION 

.1 Protect and/or transplant existing fencing trees, landscaping, natural features, bench marks, 
buildings, pavement, surface or underground utility lines which are to remain as directed by 
Landscape architect. If damaged, restore to original or better condition unless directed 
otherwise. 

.2 Maintain access roads to prevent accumulation of construction related debris on roads. 

PART 2 -  PRODUCTS 

2.1 MATERIALS 

.1 Fill material: Type 3 fill: selected material from excavation or other sources, approved by 
Consultant for use intended, unfrozen and free from rocks larger than 75 mm, cinders, ashes, 
sods, refuse or other deleterious materials. 

.2 Excavated or graded material existing on site may be suitable to use as fill for grading work if 
approved by Landscape Architect. 

PART 3 -  EXECUTION 

3.1 STRIPPING OF TOPSOIL 

.1 Do not handle topsoil while in wet or frozen condition or in any manner in which soil structure 
is adversely affected as determined by Landscape Architect. 
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.2 Commence topsoil stripping of areas as indicated after area has been cleared of brush, 
weeds and grasses and removed from site. 

.3 Strip topsoil to depths as indicated. Avoid mixing topsoil with subsoil. 

.4 Stockpile in locations as directed by Landscape Architect. Stockpile height not to exceed 
3.0m. 

.5 Dispose of unused topsoil as directed by Landscape Architect. 

3.2 GRADING 

.1 Rough grade to levels, profiles, and contours allowing for surface treatment as indicated. 

.2 Slope rough grade away from building 1:50 minimum. 

.3 Grade ditches to depth as indicated. 

.4 Prior to placing fill over existing ground, scarify surface to depth of 150 mm. Maintain fill and 
existing surface at approximately same moisture content to facilitate bonding. 

.5 Compact filled and disturbed areas to corrected maximum dry density to ASTM D698, as 
follows:  

.1 85% under landscaped areas. 

.6 Do not disturb soil within branch spread of trees or shrubs to remain. 

3.3 TESTING 

.1 Inspection and testing of soil compaction will be carried out by testing company designated  

.2 Contractor to be responsible for testing agency costs. 

.3 Submit testing procedure, frequency of tests, to Landscape Architect for approval 

 

3.4 SURPLUS MATERIAL 

.1 Remove surplus material and material unsuitable for fill, grading or landscaping as directed 
by Landscape Architect. 

 

END OF SECTION 
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PART 1 -  GENERAL 

1.1 SUMMARY 

.1 Section Includes: 

.1 Materials and installation for fertilizing and preserving root systems of plants affected 
by changing grades or excavation. 

.2 Related Sections: 

.1 Section 31 11 00 – Clearing and Grubbing 

.2 Section 32 91 10 – Topsoil Placement & Grading 

.3 Section 32 92 23 - Sodding 

1.2 REFERENCES 

.1 Canadian Standards Association (CSA International). 

.1 CSA G30.5-[M1983(R1998)], Welded Steel Wire Fabric for Concrete Reinforcement. 

.2 Department of Justice Canada (Jus). 

.1 Canadian Environmental Protection Act (CEPA), 1999, c. 33. 

.2 Fertilizers Act (R.S. 1985, c. F-10). 

.3 Fertilizers Regulations (C.R.C., c. 666). 

.4 Transportation of Dangerous Goods Act (TDGA), 1992, c. 34. 

.3 Health Canada - Pest Management Regulatory Agency (PMRA). 

.1 National Standard for Pesticide Education, Training and Certification in Canada 
(1995). 

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

.1 Material Safety Data Sheets (MSDS). 

1.3 DEFINITION 

.1 Mycorrhiza : association between fungus and roots of plants. This symbiosis, enhances plant 
establishment in newly landscaped and imported soils. 

1.4 SUBMITTALS 

.1 Make submittals in accordance with Architectural Submittal Procedures. 
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.2 Submit monthly written reports on maintenance during warranty period, to Consultant 
identifying: 

.1 Maintenance work carried out. 

.2 Development and condition of plant material. 

.3 Preventative or corrective measures required which are outside Contractor's 
responsibility. 

1.5 DELIVERY, STORAGE AND HANDLING 

.1 Waste Management and Disposal: 

SPEC NOTE ENVIRONMENT:  The disposal of packaging waste into landfill site demonstrates an inefficient 
use of natural resources and consumes valuable landfill space. 

SPEC NOTE ENVIRONMENT:  Since emptied containers retain product residues (vapours, liquids or solids) 
extreme care should be exercised in their handling.  Keep out of reach of children. 

.1 Separate waste materials for reuse and recycling. 

.2 Remove from site and dispose of packaging materials at appropriate recycling 
facilities. 

.3 Collect and separate for disposal paper, plastics, polystyrene, corrugated cardboard 
and packaging material in appropriate on-site bins in accordance with Waste 
Management Plan. 

.4 Separate for reuse and recycling and place in designated containers Steel and Metal 
waste in accordance with Waste Management Plan. 

.5 Divert unused metal and wiring materials from landfill to metal recycling facility as 
approved by Consultant. 

.6 Divert unused wood materials from landfill by alternative disposal such as 
composting or mulching as approved by CONSULTANT. 

.7 Divert unused stone and aggregate materials from landfill to local facility as approved 
by CONSULTANT. 

.8 Divert unused plastic materials from landfill to local recycling facility approved by 
CONSULTANT. 

.9 Place materials defined as hazardous or toxic in designated containers. 

.10 Dispose of unused fertilizer material at official hazardous material collections site 
approved by CONSULTANT. 

.11 Handle and dispose of hazardous materials in accordance with CEPA, TDGA and 
Regional/Municipal regulations. 
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.12 Do not dispose of unused fertilizer material into sewer system, into streams, lakes, 
onto ground or in any other location where they will pose health or environmental 
hazard. 

.13 Ensure emptied containers are sealed and stored safely. 

.14 Fold up metal banding, flatten and place in designated area for recycling. 

1.6 SCHEDULING 

.1 Obtain approval from CONSULTANT of schedule indicating beginning of Work. 

1.7 MAINTENANCE DURING WARRANTY PERIOD 

.1 From time of acceptance by CONSULTANT to end of warranty period, perform following 
maintenance operations. 

.1 Water to maintain soil moisture conditions for optimum growth and health of plant 
material without causing erosion. 

.2 Apply pesticides in accordance with National Standard for Pesticide Education, 
Training and Certification in Canada, Federal, Provincial and Municipal regulations as 
and when required to control insects, fungus and disease. Obtain product approval 
from CONSULTANT prior to application. 

.3 Apply fertilizer in early spring at rate of 0.025 kg of nitrogen/m2. 

.4 Remove dead, broken or hazardous branches from plant material.  Dispose of debris 
through mulching. 

PART 2 -  PRODUCTS 

SPEC NOTE ENVIRONMENT:  Choose products and materials with recycled content or resource efficient 
characteristics. 

2.1 MATERIALS 

.1 Fill: 

.1 Type (A): clean, natural sand and gravel material, free from silt, clay, loam, friable or 
soluble materials and organic matter. 

.2 Type (B): excavated. pervious soil, free from roots, rocks larger than 75 m, building 
debris, and toxic ingredients (salt, oil, etc). Excavated material shall be approved by 
CONSULTANT before use as fill. 

.2 Coarse washed stones: 35-75 mm diameter clean round hard stone. 

.3 Drain tile: 100 mm diameter corrugated plastic perforated tubing complete with snap 
couplings. Fill vents with 20 mm clear stone. 

.4 Peat moss: 
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.1 Derived from partially decomposed species of Sphagnum Mosses. 

.2 Elastic and homogeneous. 

.3 Free of wood and deleterious material which could prohibit growth. 

.4 Shredded minimum particle size: 5 mm. 

.5 Fertilizer: 

.1 To Canada Fertilizer Act and Fertilizers Regulations. 

.2 Complete, commercial, slow release with 35 % of nitrogen content in water-insoluble 
form. 

SPEC NOTE:  Adding mycorrhiza during planting operation might improve better root system and provide 
stress relief in plant growth.  It is important that new root growth be in contact with mycorrhiza.  Use as 
recommended by the manufacturer. 

.6 Anti-desiccant: commercial, wax-like emulsion. 

.7 Filter Cloth: 

.1 Type 1: 100 % non-woven needle punched polyester, 2.75 mm thick, 240 g/m2 mass. 

.2 Type 2: biodegradable burlap. 

.8  Wood posts: 38 x 89 x 2400 mm length, untreated wood. 

.9 Welded wire fabric (WWF): 100 x 100mm, MW x MW, to CSA G30.5. 

PART 3 -  EXECUTION 

3.1 IDENTIFICATION AND PROTECTION 

.1 Identify plants and limits of root systems to be preserved as approved by CONSULTANT. 

.2 Protect plant and root systems from damage, compaction and contamination resulting from 
construction as approved CONSULTANT. 

.3 Ensure no pruning is done inside drip line. If pruning inside drip line is required consult an 
certified and registered, practicing arborist as approved by CONSULTANT. 

3.2 ROOT CURTAIN SYSTEM 

.1 Identify limits for required construction excavation as approved by CONSULTANT. 

.2 Prior to construction excavation, hand dig trench minimum 500 mm wide x 1500 mm deep, 
along perimeter of excavation limits. 
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.3 Prune exposed roots cleanly at side of trench nearest plants to be preserved. Pruned ends to 
point obliquely downwards. 

.4 Install wooden posts and welded wire fabric against construction edge of trench. 

.5 Securely attach Type 2 filter fabric on plant side of wire mesh. 

.6 Prepare homogeneous mixture of fertilizer, parent material and organic matter. 

.1 Add organic matter to mixture to achieve 7-9% organic matter content by weight. 

.2 Incorporate with mixture grade 2:12:8 ratio fertilizer (dry) at rate of 1.5 kg/m3. 

.7 Backfill with homogeneous mixture between curtain wall and plants to be preserved in layers 
not exceeding 150 mm in depth. Compact each layer to 85% Standard Proctor Density. 

.8 Protect root curtain from damage during construction operations. 

.9 Water plants and root curtain sufficiently during construction to maintain optimum soil 
moisture condition until backfill operations are complete. 

.10 Remove root curtain before backfill operations. Ensure root curtain is cut down to 300 mm 
below finished grade and remove cut material. 

3.3 AIR LAYERING SYSTEM, RAISING GRADE AROUND EXISTING TREE 

Refer to drawings to indicate where treatment occurs. 

.1 Using manual methods, carefully remove turf, plants, leaves and organic matter in area of 
root system, dispose of plant matter through compost and slightly loosen topsoil surface. 
Avoid damage to root system. 

.2 Lay horizontal system of perforated drain pipe on surface of existing grade. 

.1 Slope drain tile minimum 2% for drainage away from trunk of tree. 

.2 Connect system with general site drainage system or drain to low point on site. 

.3 Install plastic "vent" pipes vertically over joints in horizontal pipe system or where indicated. 
Top of vent pipe to be 20 mm above finished grade of fill. Keep top of vent pipe covered 
during construction. 

.4 Cover joints with Type 1 filter fabric and place coarse washed stone around joints and vertical 
pipes to secure their position. 

.5 Construct drywell around trunk of tree. 

.1 Ensure open ends of horizontal pipe system and vertical vent pipes are left exposed 
for air circulation to root system. 

.2 Protect openings from blockage during construction. 

.3 Install protective caps on exposed horizontal openings. 
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.6 Place 200 mm depth of coarse washed stone on surface of original ground and horizontal 
pipe system to limits. 

.7 Place Type 1 filter fabric over surface of granular layer. 

.8 Place Type A granular fill over filter fabric to required depth without disturbing or damaging 
drain pipe system. Avoid damage to filter fabric. 

.9 Complete topsoil, sodding or finished paving over area of sub-surface system within one 
week of placing fill. 

.10 Remove temporary protective covering from vent pipe openings. Install protective caps flush 
with finished grade. 

3.4 TRENCHING AND TUNNELING FOR UNDERGROUND SERVICES 

Use when service trenching/excavating within limits of tree root system is necessary. Use 
only for trees greater than 150 mm diameter. Do not use for trees with major tap roots. 
Centre line of service to be in line with trunk of tree. 

.1 Centre line location and limits of trench/tunnel excavation to be approved by CONSULTANT 
prior to excavation. Tunnel excavation to extend 2000 mm from edge of trunk on either side. 

.2 Excavate manually within zone of root system. Do not sever roots greater than 40 mm 
diameter except at greater than 500 mm below existing grade. Protect roots, and cut roots 
cleanly with sharp disinfected tools. 

.3 Excavate tunnel under centre of tree trunk using methods and equipment approved by 
Consultant. 

.4 Minimum acceptable depth to top of tunnel: 1000 mm. 

.5 Backfill for tunnel and trench to 85% Standard Proctor Density. Avoid damage to trunk and 
roots of tree. 

.6 Complete tunneling and backfilling at tree within 2 weeks of beginning Work. 

3.5 LOWERING GRADE AROUND EXISTING TREE 

.1 Begin Work in accordance with schedule approved by CONSULTANT. 

.2 Cut slope not less than 500mm from tree trunk to new grade level. 

.3 Excavate to depths as indicated. Protect from damage root zone which is to remain. 

.4 When severing roots at excavation level, cut roots with sharp tools. 

.5 Cultivate excavated surface manually to 15mm depth. 

.6 Prepare homogeneous soil mixture consisting by volume of: 

.1 60 % excavated soil cleaned of roots, plant matter, stones, debris. 
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.2 25 % coarse, clean sterile sand. 

.3 15 % organic matter. 

.4 Grade 2:12:8 fertilizer at rate of 1.5 kg/m3. 

.7 Place soil mixture over area of excavation to finished grade level. Compact to 85% Standard 
Proctor Density. 

.8 Water entire root zone to optimum soil moisture level. 

.9 Install surface cover of sodding in accordance with Section 02925 - Sodding. 

3.6 PRUNING 

.1 Prune crown to compensate for root loss while maintaining general form and character of 
plant.  Dispose of debris through mulching. 

3.7 ANTI DESICCANT 

.1 Apply anti-desiccant to foliage where applicable and as directed by Consultant. 

 

END OF SECTION 
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PART 1 -  GENERAL 

1.1 CONFORMANCE 

.1 The General Conditions are part of this Section and shall apply as if written herein. 

1.2 RELATED SECTIONS 

.1 Section 32 92 23 – Sodding. 

.2 Section 31 22 13 – Rough Grading. 

1.3 SCOPE OF WORK 

.1 Placement and grading of imported and blended site topsoil to levels and dimensions as per 
drawings or instructions of Consultant. 

.2 Placing and grading of topsoil produced from stripping of existing soil to levels and 
dimensions as per drawings or instructions of Consultant. 

1.4 SUBMITTALS 

.1 Submit in accordance with Architectural Submittal Procedures. 

.2 Submit two (2) copies of soil analysis and recommendations for corrections to Consultant. 

1.5 SCHEDULING 

.1 Schedule placing of topsoil to permit sodding and planting operations under optimum 
conditions. 

1.6 PROTECTION 

.1 Prevent damage to fencing, railing, posts, trees, landscaping, benchmarks, existing 
pavement and surface or underground utility lines that are to remain.  Make good any 
damage. 

PART 2 -  PRODUCTS 

2.1 SOURCE QUALITY CONTROL 

.1 Acceptance of imported topsoil is subject to inspection and soil analysis test results.  Do not 
commence work until topsoil accepted by the Consultant. 

.2 Inspection and testing of topsoil to be carried out by an approved testing laboratory. 

.3 Test topsoil from source prior to stockpiling, for clay, sand and silt, percentage and particle 
size, dry density, NPK, Mg, soluble salt content, pH value, growth inhibitors, soil sterility, 
organic material, trace elements. 
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.1 Use 25mm (1") diameter sampling tube or spade and in presence of Consultant take 
20 samples from topsoil stockpile at random locations.  Mix samples together 
thoroughly before submitting for testing. 

.2 Submit .5 kg. samples of topsoil to testing laboratory and indicate present use, 
intended use, type of subsoil and quality of drainage.  Prepare and ship sample in 
accordance with provincial regulations and testing laboratory requirements. 

.3 Determine required limestone treatment to bring pH level of soil to 6-7. 

.4 Acceptable topsoil source - Hermanns Screened Topsoil for sodding and seeding and 
amended with BioEarth as planting mix. 

.5 Bioretention topsoil – acceptable source – Hermanns Bioretention Media 

2.2 MATERIALS 

.1 Topsoil: All topsoil used for planting purposes shall be screened, fertile, friable, natural loam 
containing four percent (4%) minimum organic matter for clay loams and two percent (2%) 
minimum organic matter for sandy loams.  Acidity of topsoil shall range from 6.0pH to 7.5 pH 
(levels of NPK and Mg are to be noted).  It shall be free of any mixture of subsoil, clay lumps, 
stones, and roots over 50mm in diameter and any toxic materials or foreign objects and shall 
be reasonably free of weed and weed seeds. 

.2 Loam: Sandy loam topsoil. 

.3 Compost: Processed organic matter containing 40% or more organic matter as determined 
by the Walkley-black or LOI test. Decayed leaf or mushroom compost as available by Gro 
Bark, All Treat Farms or Grower’s Choice or approved equal.  Compost shall be free of 
metals and glass or other unacceptable materials for planting use. Product must be 
sufficiently decomposed (i.e. stable) so that any further decomposition does not adversely 
affect plant growth. 

.4 Manure: Well-rotted, unbleached cattle manure; free from harmful chemicals and other 
injurious substances, and sawdust, shavings or similar refuse; at least eight (8) months old, 
but not more than two (2) year old; and with no more that 25% straw, leaves, or other 
unacceptable materials for planting use. 

.5 Pine Bark Compost: Decomposed pine bark mulch with or without Perlite as available from 
Gro Bark, All Treat Farms or Grower’s Choice or approved equal. 

.6 Pine Bark Mulch: Finely Shredded Pine bark mulch as available from Gro Bark, All Treat 
Farms or Grower’s Choice or approved equal. 

.7 Peatmoss: Derived from partially decomposed sphagnum mosses; brown in colour, elastic 
and homogeneous with shredded particle sizes of minimum 5mm, free of wood and 
deleterious material which could prohibit plant growth. 

.8 Bonemeal: Raw, commercial, finely ground and with a minimum content of 4% nitrogen and 
20% phosphoric acid. 

.9 Fertilizer:  
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.1 Complete commercial fertilizer, 50% of the elements of which shall be derived from 
organic sources, and containing no less than 60% urea-formaldehyde with 
percentages by weight of nitrogen, phosphoric acid, and potash required to make up 
chemical deficiencies of soil and as required by plant growth and noted in soil test 
results. 

.2 Incorporate finely ground commercial superphosphate with a minimum analysis of 
20% phosphorous (v) oxide. 

.3 Acid Fertilizer 15-5-10, pH level 5.5 – 6.5. 

PART 3 -  EXECUTION 

3.1 PREPARATION 

.1 Remove soil contaminated with toxic materials.  Dispose of removed materials as directed by 
Consultant. Do not perform work under adverse field conditions such as frozen soil, 
excessively wet soil, ice, or standing water. 

.2 Cultivate entire area that is to receive topsoil to a minimum depth of 150mm (6") in sodded 
and seeded areas.  Repeat cultivation in those areas where equipment use for hauling and 
spreading has compacted soil. 

.3 Follow depth requirements for planting areas as per section 32 93 10 Trees Shrubs and 
Ground Cover. 

.4 Remove and dispose of weeds; debris; stones 40mm in diameter and larger; soil 
contaminated by oil, gasoline and other deleterious materials; as directed by Landscape 
Architect or Consultant. 

3.2 SPREADING OF TOPSOIL/PLANTING SOIL 

.1 Spread topsoil after Consultant has inspected subgrade. 

.2 Fine-grade topsoil eliminating rough and low areas to ensure positive drainage and meet the 
lines and levels indicated.  Do all fine grading with approved equipment being careful not to 
excessively compact topsoil.  Roll topsoil with a light roller. 

.3 Spread topsoil in uniform layers not exceeding 150mm. 

.4 For sodded areas keep topsoil 15mm below finished grade adjacent to walkways to ensure 
no obstruction to drainage. 

.5 Apply topsoil as indicated to following minimum depths: 

.1 150mm (6”) Sodded areas. 

.2 150mm (6") for seeded areas. 

.3 500m (20”) for planting beds. 

.6 Manually spread topsoil/planting soil around trees, shrubs and obstacles. 
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.7 If specific site areas are not designated for grade changes, the Contractor shall not be 
excused from his responsibility to fine-grade these areas. In this situation, the area should be 
mowed to eliminate excess organic matter with all cuttings thus generated disposed of in 
location approved by the Consultant. 

3.3 SOIL AMENDMENTS  

.1 Apply soil amendments at rate as specified and as determined from soil sample test. Start 
laying sod at bottom of slopes. 

.2 Mix soil amendments into full depth of topsoil prior to application of fertilizer. 

3.4 APPLICATION OF FERTILIZER 

.1 Spread fertilizer uniformly over entire area of topsoil at manufacturer's recommended rate of 
application. 

.2 Mix fertilizer thoroughly to full depth of topsoil. 

.3 Add Fertilizer no later than June. 

 

END OF SECTION  

 



Ontario Shores Centre for Mental Health Sciences   
Project:  New Powerhouse SECTION 32 93 23 
PMA Project No.:  19004 SODDING 
Date: June 2019 Page  1 
 

Ver. 1     

PART 1 -  GENERAL 

1.1 RELATED SECTIONS 

.1 Section 32 91 10 - Topsoil Placement and Fine Grading. 

1.2 SUBMITTALS 

.1 Samples. 

.1 Submit: 

.1 Bio-degradable geotextile fabric. 

1.3 SCHEDULING 

.1 Schedule deliveries in order to keep storage at job site to minimum without causing delays. 

.2 Deliver, unload and store sod on pallets. 

.3 Deliver sod to site within 24 hours of being lifted and lay sod within 36 hours of being lifted. 

.4 Do not deliver small, irregular or broken pieces of sod. 

.5 During wet weather allow sod to dry sufficiently to prevent tearing during lifting and handling. 

.6 During dry weather protect sod from drying and water sod as necessary to ensure its vitality.  
Dry sod will be rejected. 

.7 Schedule sod laying to coincide with preparation of soil surface. 

.8 Schedule sod installation when frost is not present in ground 

1.4 WASTE MANAGEMENT AND DISPOSAL 

.1 Divert unused fertilizer from landfill to official hazardous material collections site approved by 
Consultant. 

.2 Do not dispose of unused fertilizer into sewer systems, into lakes, streams, onto ground or in 
locations where it will pose health or environmental hazard. 

PART 2 -  PRODUCTS 

2.1 MATERIALS 

.1 Number One Turf Grass Nursery Sod: sod that has been especially sown and cultivated in 
nursery fields as turf grass crop. Quality and source to comply with standards outlined in the 
latest issue of the Nursery Sod Growers Association of Ontario.  

.1 Turf Grass Nursery Sod types: 
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Number One Kentucky Bluegrass Sod - Fescue Sod: Nursery Sod grown 
solely from seed mixture of cultivars of Kentucky Bluegrass and Chewing 
Fescue or Creeping Red Fescue, containing not less than 40% Kentucky 
Bluegrass cultivars and 30% Chewing Fescue or Creeping Red Fescue 
cultivar[s]. 

.1 Number One Named Cultivars: Nursery Sod grown from certified seed. 

.2 Turf Grass Nursery Sod quality: 

.1 Not more than 2 broadleaf weeds or 10 other weeds per 40 square metres. 

.2 Density of sod sufficient so that no soil is visible from height of 1500 mm 
when mown to height of 50 mm. 

.3 Mowing height limit: 35 to 65 mm. 

.4 Soil portion of sod: 6 to 15 mm in thickness. 

.2 Sod establishment support: 

.1 Wooden pegs: 17 x 8 x 200mm. 

.2 Geotextile. 

.3 Biodegradable starch pegs: 17 x 8 x 200mm. 

.3 Water: 

.1 Potable 

.4 Fertilizer: 

.1 To Canada "Fertilizers Act" and "Fertilizers Regulations". 

.2 Complete, synthetic, slow release with 35% of nitrogen content in water-insoluble 
form. 

2.2 SOURCE QUALITY CONTROL 

.1 Obtain approval from Consultant of sod at source. 

.2 When proposed source of sod is approved, use no other source without written authorization 
from Consultant. 

PART 3 -  EXECUTION 

3.1 PREPARATION 

.1 Verify that grades are correct and prepared in accordance with Section 32 91 10 - Topsoil 
Placement and Grading. Prior to sodding, obtain approval from Consultant that finished grade 
and depth of topsoil are satisfactory.  
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.2 Do not perform work under adverse field conditions such as frozen soil, excessively wet soil 
or soil covered with snow, ice, or standing water. 

.3 Fine grade surface free of humps and hollows to smooth, even grade, to tolerance of plus or 
minus 10 mm, for Turf Grass Nursery Sod.  

.4 Remove and dispose of weeds; debris; stones 40mm in diameter and larger; soil 
contaminated by oil, gasoline and other deleterious materials; as directed by Consultant or 
project manager. 

3.2 SOD PLACEMENT 

.1 Lay sod within 36 hours of being lifted if air temperature exceeds 20 degrees C. 

.2 Lay sod sections in rows, joints staggered. Butt sections closely without overlapping or 
leaving gaps between sections. Lay sod perpendicular to slope. Cut out irregular or thin 
sections with sharp implements. 

.3 Lay 2 rolls wide of side on sides of hard surfaces and to rear of curbs as indicated in plans 

.4 Lay sod in bottom of swales and bio-swales. 

.5 Provide close contact between sod and soil with a light power roller providing a maximum 
weight of 680kg/sq. metre.  Use of heavy roller to correct irregularities in grade is not 
permitted. 

3.3 SOD PLACEMENT ON SLOPES AND PEGGING 

.1 Install and secure geotextile fabric in areas indicated, in accordance with manufacturer's 
instructions. 

.2 Start laying sod at bottom of slopes. 

.3 Peg sod on slopes steeper than 3 horizontal to 1 vertical, within 1.5m of catch basins and 
within 1m of drainage channels and ditches to following pattern: 

.1 100mm below top edge at 200mm on centre for first sod sections along contours of 
slopes. 

.2 Not less than 3-6 pegs per square metre. 

.3 Not less than 6-9 pegs per square metre in drainage structures.  

.4 Drive pegs to 20mm above soil surface of sod sections. 

3.4 MAINTENANCE DURING ESTABLISHMENT PERIOD 

.1 Perform following operations from time of installation until acceptance. 

.2 Water sodded areas in sufficient quantities and at frequency required to maintain optimum 
soil moisture condition to depth of 75 to 100mm. 
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.3 Cut grass to 40mm when or prior to it reaching height of 60mm. Remove clippings that will 
smother grassed areas or mulch clippings. 

.4 Maintain sodded areas weed free. 

.5 Fertilize sodded areas one month after sodding with 2:1:1 ratio fertilizer.  Spread evenly at 
rate of 0.5 kg of nitrogen/100 M2 and water in well. 

3.5 ACCEPTANCE 

.1 Turf Grass Nursery Sod areas will be accepted by Consultant or Owner provided that: 

.1 Sodded areas are properly established. 

.2 Sod is free of bare and dead spots. 

.3 No surface soil is visible from height of 1500 mm when grass has been cut to height 
of 50 mm. 

.4 Sodded areas have been cut minimum 2 times prior to acceptance. 

.2 Areas sodded in fall will be accepted in following spring one month after start of growing 
season provided acceptance conditions are fulfilled. 

3.6 MAINTENANCE DURING WARRANTY PERIOD 

.1 Perform following operations from time of acceptance until end of warranty period: 

.1 Water sodded areas at weekly intervals to obtain optimum soil moisture conditions to 
depth of 75 - 100 mm. 

.2 Repair and renovate areas of poor sod as directed by Owner. 

.1 Remove existing and dead sod, weeds and debris from area to be re-sodded.  
Loosen top layer by disking or rototilling.  Prepare smooth loose surface for laying 
sod. 

.2 Apply fertilizer based on soil analysis.  Rake into top layer of soil. 

.3 Lay sod with sections closely butted, without overlapping of gaps, smooth and even 
with adjoining areas.  Stagger sod joints when sodding large areas.  Roll lightly and 
tamp.  Water to obtain moisture penetration of 75 to 100mm.  Continue watering at 
intervals to maintain sufficient growth. 

.4 Maintain grass height at 50mm in spring and fall.  July and August mow height to be 
60 mm. 

.3 Repair and renovate areas of poor drainage as directed by Consultant. 

.1 Remove sod and topsoil from areas requiring regrading to new elevations with sub 
grade 150 mm below final grade. 
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.2 Remove excess material from site or supply and spread fill to bring subgrade to 
required elevations. 

.3 After regrading sub grade, supply and spread topsoil to depth of 150 minimum. 

3.7 CLEANING 

.1 Upon completion of installation, remove surplus materials, rubbish, tools and equipment 
barriers. 

END OF SECTION 
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PART 1 -  GENERAL 

1.1 SUMMARY 

.1 Section Includes: 

.1 Materials and installation for fertilizing and preserving root systems of plants affected 
by changing grades or excavation. 

.2 Related Sections: 

.1 Section 31 11 00 – Clearing and Grubbing 

.2 Section 32 91 10 – Topsoil Placement & Grading 

.3 Section 32 92 23 - Sodding 

1.2 REFERENCES 

.1 Canadian Standards Association (CSA International). 

.1 CSA G30.5-[M1983(R1998)], Welded Steel Wire Fabric for Concrete Reinforcement. 

.2 Department of Justice Canada (Jus). 

.1 Canadian Environmental Protection Act (CEPA), 1999, c. 33. 

.2 Fertilizers Act (R.S. 1985, c. F-10). 

.3 Fertilizers Regulations (C.R.C., c. 666). 

.4 Transportation of Dangerous Goods Act (TDGA), 1992, c. 34. 

.3 Health Canada - Pest Management Regulatory Agency (PMRA). 

.1 National Standard for Pesticide Education, Training and Certification in Canada 
(1995). 

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

.1 Material Safety Data Sheets (MSDS). 

1.3 DEFINITION 

.1 Mycorrhiza : association between fungus and roots of plants. This symbiosis, enhances plant 
establishment in newly landscaped and imported soils. 

1.4 SUBMITTALS 

.1 Make submittals in accordance with Architectural Submittal Procedures. 
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.2 Submit monthly written reports on maintenance during warranty period, to Consultant 
identifying: 

.1 Maintenance work carried out. 

.2 Development and condition of plant material. 

.3 Preventative or corrective measures required which are outside Contractor's 
responsibility. 

1.5 DELIVERY, STORAGE AND HANDLING 

.1 Waste Management and Disposal: 

.1 Separate waste materials for reuse and recycling. 

.2 Remove from site and dispose of packaging materials at appropriate recycling 
facilities. 

.3 Collect and separate for disposal paper, plastics, polystyrene, corrugated cardboard 
and packaging material in appropriate on-site bins in accordance with Waste 
Management Plan. 

.4 Separate for reuse and recycling and place in designated containers Steel and Metal 
waste in accordance with Waste Management Plan. 

.5 Divert unused metal and wiring materials from landfill to metal recycling facility as 
approved by Consultant. 

.6 Divert unused wood materials from landfill by alternative disposal such as 
composting or mulching as approved by Consultant. 

.7 Divert unused stone and aggregate materials from landfill to local facility as approved 
by Consultant. 

.8 Divert unused plastic materials from landfill to local recycling facility approved by 
Consultant. 

.9 Place materials defined as hazardous or toxic in designated containers. 

.10 Dispose of unused fertilizer material at official hazardous material collections site 
approved by Consultant. 

.11 Handle and dispose of hazardous materials in accordance with CEPA, TDGA and 
Regional/Municipal regulations. 

.12 Do not dispose of unused fertilizer material into sewer system, into streams, lakes, 
onto ground or in any other location where they will pose health or environmental 
hazard. 

.13 Ensure emptied containers are sealed and stored safely. 

.14 Fold up metal banding, flatten and place in designated area for recycling. 
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1.7 SCHEDULING 

.1 Obtain approval from Consultant of schedule indicating beginning of Work. 

1.8 MAINTENANCE DURING WARRANTY PERIOD 

.1 From time of acceptance by Consultant to end of warranty period, perform following 
maintenance operations. 

.1 Water to maintain soil moisture conditions for optimum growth and health of plant 
material without causing erosion. 

.2 Apply pesticides in accordance with National Standard for Pesticide Education, 
Training and Certification in Canada, Federal, Provincial and Municipal regulations as 
and when required to control insects, fungus and disease. Obtain product approval 
from Consultant prior to application. 

.3 Apply fertilizer in early spring at rate of 0.025 kg of nitrogen/m2. 

.4 Remove dead, broken or hazardous branches from plant material.  Dispose of debris 
through mulching. 

PART 2 -  PRODUCTS 

2.1 MATERIALS 

.1 Fill: 

.1 Type (A): clean, natural sand and gravel material, free from silt, clay, loam, friable or 
soluble materials and organic matter. 

.2 Type (B): excavated. pervious soil, free from roots, rocks larger than 75 m, building 
debris, and toxic ingredients (salt, oil, etc). Excavated material shall be approved by 
Consultant before use as fill. 

.2 Coarse washed stones: 35-75 mm diameter clean round hard stone. 

.3 Drain tile: 100 mm diameter corrugated plastic perforated tubing complete with snap 
couplings. Fill vents with 20 mm clear stone. 

.4 Peat moss: 

.1 Derived from partially decomposed species of Sphagnum Mosses. 

.2 Elastic and homogeneous. 

.3 Free of wood and deleterious material which could prohibit growth. 

.4 Shredded minimum particle size: 5 mm. 

.5 Fertilizer: 
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.1 To Canada Fertilizer Act and Fertilizers Regulations. 

.2 Complete, commercial, slow release with 35 % of nitrogen content in water-insoluble 
form. 

.6 Anti-desiccant: commercial, wax-like emulsion. 

.7 Filter Cloth: 

.1 Type 1: 100 % non-woven needle punched polyester, 2.75 mm thick, 240 g/m2 mass. 

.2 Type 2: biodegradable burlap. 

.8  Wood posts: 38 x 89 x 2400 mm length, untreated wood. 

.9 Welded wire fabric (WWF): 100 x 100mm, MW x MW, to CSA G30.5. 

PART 3 -  EXECUTION 

3.1 IDENTIFICATION AND PROTECTION 

.1 Identify plants and limits of root systems to be preserved as approved by Consultant. 

.2 Protect plant and root systems from damage, compaction and contamination resulting from 
construction as approved Consultant. 

.3 Ensure no pruning is done inside drip line. If pruning inside drip line is required consult an 
certified and registered, practicing arborist as approved by Consultant. 

3.2 ROOT CURTAIN SYSTEM 

.1 Identify limits for required construction excavation as approved by Consultant. 

.2 Prior to construction excavation, hand dig trench minimum 500 mm wide x 1500 mm deep, 
along perimeter of excavation limits. 

.3 Prune exposed roots cleanly at side of trench nearest plants to be preserved. Pruned ends to 
point obliquely downwards. 

.4 Install wooden posts and welded wire fabric against construction edge of trench. 

.5 Securely attach Type 2 filter fabric on plant side of wire mesh. 

.6 Prepare homogeneous mixture of fertilizer, parent material and organic matter. 

.1 Add organic matter to mixture to achieve 7-9% organic matter content by weight. 

.2 Incorporate with mixture grade 2:12:8 ratio fertilizer (dry) at rate of 1.5 kg/m3. 

.7 Backfill with homogeneous mixture between curtain wall and plants to be preserved in layers 
not exceeding 150 mm in depth. Compact each layer to 85% Standard Proctor Density. 
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.8 Protect root curtain from damage during construction operations. 

.9 Water plants and root curtain sufficiently during construction to maintain optimum soil 
moisture condition until backfill operations are complete. 

.10 Remove root curtain before backfill operations. Ensure root curtain is cut down to 300 mm 
below finished grade and remove cut material. 

3.3 AIR LAYERING SYSTEM, RAISING GRADE AROUND EXISTING TREE 

Refer to drawings to indicate where treatment occurs. 

.1 Using manual methods, carefully remove turf, plants, leaves and organic matter in area of 
root system, dispose of plant matter through compost and slightly loosen topsoil surface. 
Avoid damage to root system. 

.2 Lay horizontal system of perforated drain pipe on surface of existing grade. 

.1 Slope drain tile minimum 2% for drainage away from trunk of tree. 

.2 Connect system with general site drainage system or drain to low point on site. 

.3 Install plastic "vent" pipes vertically over joints in horizontal pipe system or where indicated. 
Top of vent pipe to be 20 mm above finished grade of fill. Keep top of vent pipe covered 
during construction. 

.4 Cover joints with Type 1 filter fabric and place coarse washed stone around joints and vertical 
pipes to secure their position. 

.5 Construct drywell around trunk of tree. 

.1 Ensure open ends of horizontal pipe system and vertical vent pipes are left exposed 
for air circulation to root system. 

.2 Protect openings from blockage during construction. 

.3 Install protective caps on exposed horizontal openings. 

.6 Place 200 mm depth of coarse washed stone on surface of original ground and horizontal 
pipe system to limits. 

.7 Place Type 1 filter fabric over surface of granular layer. 

.8 Place Type A granular fill over filter fabric to required depth without disturbing or damaging 
drain pipe system. Avoid damage to filter fabric. 

.9 Complete topsoil, sodding or finished paving over area of sub-surface system within one 
week of placing fill. 

.10 Remove temporary protective covering from vent pipe openings. Install protective caps flush 
with finished grade. 
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3.4 TRENCHING AND TUNNELING FOR UNDERGROUND SERVICES 

Use when service trenching/excavating within limits of tree root system is necessary. Use 
only for trees greater than 150 mm diameter. Do not use for trees with major tap roots. 
Centre line of service to be in line with trunk of tree. 

.1 Centre line location and limits of trench/tunnel excavation to be approved by CONSULTANT 
prior to excavation. Tunnel excavation to extend 2000 mm from edge of trunk on either side. 

.2 Excavate manually within zone of root system. Do not sever roots greater than 40 mm 
diameter except at greater than 500 mm below existing grade. Protect roots, and cut roots 
cleanly with sharp disinfected tools. 

.3 Excavate tunnel under centre of tree trunk using methods and equipment approved by 
Consultant. 

.4 Minimum acceptable depth to top of tunnel: 1000 mm. 

.5 Backfill for tunnel and trench to 85% Standard Proctor Density. Avoid damage to trunk and 
roots of tree. 

.6 Complete tunneling and backfilling at tree within 2 weeks of beginning Work. 

3.5 LOWERING GRADE AROUND EXISTING TREE 

.1 Begin Work in accordance with schedule approved by CONSULTANT. 

.2 Cut slope not less than 500mm from tree trunk to new grade level. 

.3 Excavate to depths as indicated. Protect from damage root zone which is to remain. 

.4 When severing roots at excavation level, cut roots with sharp tools. 

.5 Cultivate excavated surface manually to 15mm depth. 

.6 Prepare homogeneous soil mixture consisting by volume of: 

.1 60 % excavated soil cleaned of roots, plant matter, stones, debris. 

.2 25 % coarse, clean sterile sand. 

.3 15 % organic matter. 

.4 Grade 2:12:8 fertilizer at rate of 1.5 kg/m3. 

.7 Place soil mixture over area of excavation to finished grade level. Compact to 85% Standard 
Proctor Density. 

.8 Water entire root zone to optimum soil moisture level. 

.9 Install surface cover of sodding in accordance with Section 02925 - Sodding. 
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3.6 PRUNING 

.1 Prune crown to compensate for root loss while maintaining general form and character of 
plant.  Dispose of debris through mulching. 

3.7 ANTI DESICCANT 

.1 Apply anti-desiccant to foliage where applicable and as directed by Consultant. 

 

END OF SECTION 
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Protocol Gateway 
Data Sheet

CAS 2700 02
Veeder TLS 300, 350, 450

Modbus (RTU and TCP) and BACnet and HTML
Gateway

Description

The Veeder Serial Driver allows the Gateway to poll Veeder TLS Panel’s for status, real time and 
configuration data. Thus the driver can be used to read Tank Inventory, System Status, Tank 
Alarms, Sensor Alarms and more .

The Veeder Gateway serves data from a TLS panel as Modbus, BACnet or Web data.  The 
gateway supports all these options simultaneously. Use the data you want and ignore the other. 

The Gateway connects to the TLS Panel, reads data and stores it internally. When a remote 
system requests data, this data is served in a form that is appropriate to the protocol.  In the 
event that the connection to the TLS Panel is lost, or data cannot be read, the gateway can signal 
this to the remote data client. 

The gateway requires minimal configuration and can be considered a plug and play component of 
a system, in that it is ready to operate out of the box with the default configuration. 

The driver is a serial driver using a RS232 serial port to connect between the Gateway and the 
TLS Panel. The Panel must have a suitable RS232 card installed. 

Specs.

UL and ULc approved 
10/100BaseT with RJ-45 connector 
1x RS232 Port 
1x RS485 Port (Different Models have additional ports) 
2MBytes flash memory, 8MBytes of SDRAM 
Power: 5-24VDC 
Operating Temperature: 0 to 70 C 
Dimensions: 4.2" x 3.25" x 1" 
LEDs: Link, Speed/Data, Power
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Max Nodes Supported
Gateway Mode Nodes Comments

Client 1 Only 1 TLS Panel per connection 

Server 0 Not supported or documented. 

Connection Information - Port 1: Veeder Port

Connection type: EIA232
Baud Rates: Driver Supports : 1200, 2400, 4800, 9600; 19200Baud  

Data Bits: Driver Supports : 7,8

Stop Bits: Driver Supports : 1,2  

Parity: Driver Supports : Odd, Even, None

Hardware interface: N/A

Multidrop Capability No

Connection Information - Port 2: Modbus RTU Server Port

Connection type: RS485 (Jumper change to RS232)  
Baud Rates: 9600; 19200 Baud  

Data Bits: 8 

Stop Bits: 1 

Parity: None

Hardware interface: N/A

Multidrop Capability Yes

 Devices tested

Device Tested (FACTORY, SITE) 
Veeder TLS 300 Tested 
Veeder TLS 350 Tested 
Veeder TLS 350 Plus Tested 
Veeder TLS 450 Tested 
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Connection configurations

Ethernet Network

Connection via std
networking interfaces
such as hubs, switches,
routers.

RS232

Modbus
TCP

BACnet
IP

HTTP
and other web

protocols

Free BACnet test software with purchase*
Confidently test the BACnet interface.

Discover devices and their objects. Test
and document them. Arm yourself with a

powerful field tool. Full license.

We are always adding to
the library of protocols

and can add yours.

Monitor and Control Veeder TLS 300/350/450 Panels using BACnet, Modbus or Web

Veeder TLS Panel

CAS-2700-02
Gateway

RS485

Modbus
RTU

Master

Modbus
RTU

Device(s)
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Driver Operation
The driver can be configured to execute any of the commands in the ‘supported function’ list. The 
data sent is stored internally in the Gateway and is made available to other protocols (Modbus 
RTU, Modbus TCP, BACnet IP and HTML) .  

The frequency with each data point is read is configurable. The driver retries on errors or 
timeouts. If the data cannot be read then after some configurable time it is marked as out of 
service.  

The driver reports operating stats and issues on a web page, maintains a log that can be 
uploaded by HTTP or ftp. 

Configuration
Via Web Page. Configure IP settings, Node ID’s, Baud Rate and other parameters. 

Users are able to select 
Up to 10 Tanks – specify the number and name of each 
Up to 10 Sensors – specify the number and name of each 
Up to 1 Vacuum Sensor – specify the number and name of each 

The names are used to form the names of the BACnet objects and populate the web page 
showing current values. 

Use can specify  
ModbusTCP: Node_ID 
ModbusRTU: Node_ID, baud, parity, data lengh, stop nits 
BACnet: Device instance number, device name. 

Communications functions

Supported functions. 
Not all Veeder communication functions are supported. The following functions are supported by 
the Web based configuration. Additional functions are supported but must be configured 
manually.
      
COMMAND   

101 System Status Report
201 In-Tank Inventory Report
202 In-Tank Delivery Report
203 In-Tank Leak Detect Report
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B38 Vacuum Sensor Report 

The driver will not send the next command until a response has been received from the previous 
or until a timeout has expired. 

Support
This driver was developed by Chipkin Automation Systems (CAS). CAS are proud to provide 
support for the driver. For support please call CAS at (866) 383-1657. 

Revision History

Date Resp For
mat

Driver
Ver. 

Doc.
Rev. Comment

26 Aug 2010 PMC  0.00 0 Created 

21 Sep 2010 PMC  0.00 1 Updated.
Replaced supported function list. 

14 Dec 2010 PMC  1.00 2 Updated, Added ModbusRTU, Block 
Diagram. Port Settings. 
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PART 1 -  GENERAL 

1.1 SCOPE 

.1 The work described in this specification covers the supply and installation of electrical 
equipment and materials, testing and commissioning of the systems installed, and other 
services as described in the various sections of the electrical specifications and as shown on 
the drawings.  

.2 The scope of the electrical work includes, without being limited to the following: 

.1 Construction of new underground concrete encased duct banks  

.2 Supply and installation of three indoor Diesel generators, complete with their ancillary 
systems 

.3 Supply and installation of medium voltage generator paralleling switchgear  

.4 Supply and installation of medium voltage transfer and distribution switchgear 

.5 Supply and installation of equipment, devices and materials for general power 
distribution within the Powerhouse building 

.6 Supply and installation of lighting system and controls 

.7 Supply and installation of security equipment, devices and wiring 

.8 Supply and installation of fire alarm system and devices in designated areas and 
connection to existing building fire alarm system. 

.9 Supply and installation of cables, wiring and raceways to equipment installed by the 
Electrical trade, and power wiring to equipment installed by the Mechanical trade 

.10 Supply and installation of wiring devices (receptacles, telephone and data outlets) 

.11 Testing and commissioning of all equipment and systems supplied and installed 

.12 All other work required to deliver a complete and functional system, whether or not 
detailed on the drawings or described in the specifications. This includes: 
.1 Removal of existing medium voltage cables 
.2 Provision of temporary power during transition from the old to the new 

system 
.3 Coordination with other trades as required for proper integration into the 

overall  

.4 Restoration of existing services, structures and finishes affected by the 
electrical work of this contract  

.13 Training of Owner’s designated staff in the operation and care of the equipment and 
systems installed   

1.2 DEFINITIONS 

.1 Wherever the words "equal", "approved", or "approved equal" are used, they shall be 
understood to mean, "equal", "approved", or "approved equal". 
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.2 "Concealed" is defined as "out of sight" in "normal" viewing conditions, and includes buried in 
concrete, above acoustic tile or gypsum board ceilings, within masonry or gypsum board 
constructed walls, within cable trays or below raised access floors. 

.3 Whenever the words "install", "provide", or "supply and install", are used, they shall be 
understood to mean "provide and install, inclusive of all labour, materials, installation, testing, 
and connections" for the item to which they refer. 

1.3 CODES AND STANDARDS 

.1 All work shall meet or exceed the latest applicable Codes and Standards.  Do complete 
installation in accordance with the CSA 22.1 (the Code) and the Ontario Electrical Safety 
Bulletins.  

.2 CAN3-C235, Preferred Voltage Levels for AC Systems, 0 to 50,000 V. 

.3 Abbreviations for electrical terms: to CSA Z85. 

.4 Unless noted otherwise, reference to a code or standard shall mean the most recent version 
of that code or standard. 

1.4 PERMITS, FEES AND INSPECTION 

.1 The Contractor shall be responsible for paying the fees associated with obtaining the Permit 
for the electrical work. 

.2 The Consultant will make drawings available to the Contractor at no cost for the purpose of 
obtaining the Permit.   

1.5 DRAWINGS AND SPECIFICATIONS 

.1 Drawings and Specifications are intended to cover the scope of work described herein. It is 
not the intent to show or describe every detail, and it shall be agreed that the Contractor will 
provide all work and material required to satisfy the intent of the Drawings and Specifications. 

.2 Drawings and Specifications are not guaranteed to be free of discrepancies and the Owner 
and/or Consultant will not be responsible for the absence of any detail the Contractor may 
require, or for any special work, equipment, material or labour which may be found necessary 
as the work progresses. 

.3 It shall be specifically understood that the omission of any Drawing or Schedule, or reference 
thereto, or any item from any Drawing or Schedule, or from the Specification, which is 
required to make the work complete and operational, shall not relieve the Contractor from the 
obligation of providing the required items and associated labour.  

.4 Any discrepancies shall be submitted to the Consultant for his instructions. 

1.6 VOLTAGE RATINGS 

.1 Operating voltages to:  CAN3-C235. 

.2 Motors, electric heating, lighting, control and distribution devices and equipment shall operate 
satisfactorily at 60 Hz within normal operating limits established by above standard.  
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Equipment shall operate in extreme operating conditions established in above standard, 
without damage. 

1.7 CONSULTANT'S INSTRUCTIONS 

.1 During construction, the Consultant will issue such instructions in writing as may be 
necessary for verification and correction of the work.  These instructions shall be binding as 
part of the Contract Documents. 

1.8 ADDITIONAL WORK AND CHANGES 

.1 No additional money over and above the Contract Price will be paid for extra work unless a 
written order, signed by the Owner's representatives for such work is given. 

PART 2 -  PRODUCTS 

2.1 MATERIALS AND EQUIPMENT 

.1 Equipment and material shall be new and suitable for the use intended.  

.2 Equipment and material shall be certified by CSA of such other agency as may be recognized 
by the Safety Authority. Where there is no alternative to supplying equipment which is not 
thus certified, obtain special approval from Electrical Safety Authority, and notify the 
Consultant of any extra costs. 

.3 Factory assemble control panels and component assemblies. 

.4 Where materials, equipment, apparatus, or other products are specified by a manufacturer's 
brand name, type or catalogue number, such designation is to establish the standards of 
desired quality, style or dimensions, and shall be the basis of the Bid.  Furnish materials so 
specified under this Contract unless changed by mutual agreement. 

.5 Where the use of equivalent, alternate or substitute equipment alters the design or space 
requirements indicated on the plans, the Contractor for this contract shall include all items of 
cost for the revised design and construction, including the cost of all the other trades 
involved. 

.6 Acceptance of the proposed equivalents, alternates or substitutions shall be subject to the 
review by the Consultant, and if requested, the Contractor shall submit for inspection, 
samples of both the specified and the proposed alternate items. 

.7 In all cases where the use of equivalents, alternates or substitutions is permitted, the 
Contractor shall bear any extra costs of evaluating the quality of proposed materials and  
equipment by the Consultant. 

2.2 EQUIVALENTS AND ALTERNATES 

.1 Should the Contractor propose to furnish material and equipment other than those specified, 
he shall apply in writing to the Consultant for approval of equivalents at least five working 
days prior to the closing of Tenders, submitting with his request for approvals, complete 
descriptive and technical data on the item or items he proposes to furnish.  Approval for 
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changes in the base bid specifications will be considered only upon the individual requests of 
the Contractor.  No blanket approval for equipment will be given to suppliers, distributors or 
contractors. 

.2 Unless requests for changes in base bid specifications are received and approved prior to the 
opening of the bids, as defined above, the Contractor will be held to furnish all specified items 
under his base bid.  After the contract is awarded, changes in specifications will be made only 
as defined in this Section. 

.3 For the equipment to be supplied by the Contractor, alternates may be offered in lieu of   
items named in the specifications. Alternate proposals must be accompanied by full 
descriptive and technical data on the article proposed, together with a statement of the 
amount of addition or deduction from the base bid if the alternate is accepted.  Prior review 
by the Consultant is not required on items submitted as alternate bids, but the decision on 
acceptance of the alternate(s) will rest with the Consultant. 

.4 Replace unspecified materials and/or rejected equivalents and alternates built into the work 
with specified or accepted materials, at no additional cost to the Consultant. 

.5 In case of differences in price, the Owner shall receive all benefit of the difference in cost 
involved in any substitution, and the Contract shall be altered by change order to credit the 
Owner with any savings so obtained. 

.6 Materials and equipment substituted or offered as alternatives shall have spare parts and 
servicing available and shall fit into the space allocation shown on the drawings. 

.7 If any material or equipment being considered for substitution involves additional design, 
architectural or engineering fees or other costs in checking whether or not the substitute 
material or equipment is suitable for the project, such fees or costs shall be paid for by the 
Contractor. 

2.3 SHOP DRAWINGS 

.1 Submit shop drawings in accordance with relevant Section. 

.2 After execution of the Contract, within ten (10) working days, provide a schedule for shop 
drawing submission and a schedule for the delivery of equipment to the site.  At this stage, 
identify any equipment whose delivery time could negatively impact the project completion 
date.  Failure to do so will require the Contractor to provide temporary equipment until the 
specified equipment is available.  . 

.3 Specifications and Drawings are intended to cover all electrical systems. It is not the intent to 
describe or show every detail, and it shall be agreed that the Manufacturer will provide all 
work and material required to provide equipment according to the requirements and intent of 
the Drawings and Specifications. 

.4 Submitted Shop Drawings must indicate details of construction, dimensions, scale, 
capacities, weights and electrical performance characteristics of equipment or materials, as 
well as project name and specification reference Section number. 

.5 Shop drawings shall be provided in digital format (pdf), with sufficient space on the front page 
for all Consultant's and/or Contractor's "review" stamps. 
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.6 Where applicable, include wiring, single line and schematic design drawings, and diagrams 
showing interconnections with the work of other suppliers. 

.7 Work affected by submittals shall not proceed until review is complete. 

.8 Review submittals prior to submission to Consultant.  This review represents that necessary 
requirements have been determined and verified, or will be, and that each submittal has been 
checked and co-ordinated with requirements of the work and Contract Documents. 

.9 Changes made to Shop Drawings by the Consultant will not affect the Contract Price. 

.1 Shop drawings will be reviewed by the Consultant and returned to the Manufacturer 
marked "REVIEWED", "REVIEWED AS NOTED" or "RETURNED FOR 
CORRECTION".  Shop drawings noted "RETURNED FOR CORRECTION" shall be 
corrected and re-submitted. 

.2 No equipment shall be delivered to the job site unless the Manufacturer has received 
a "REVIEWED" or "REVIEWED AS NOTED" copy of the pertinent shop drawing. 

.3 The Manufacturer's Schedule shall allow 5 business days for review or return for 
correction of shop drawings submitted to Consultant with the time period starting at 
the time of receipt of the Drawings by the Consultant. 

PART 3 -  EXECUTION 

3.1 INSTALLATION - GENERAL 

.1 Lay out of the work of this contract. Take special precautions and note drawing scales.  
Generally floor plans are drawn at metric scale. Make field verifications of dimensions on 
plans since actual locations, distances, and level will be governed by actual field conditions. 

.2 Wherever differences occur between plans and riser diagrams or schematics, and between 
specifications and drawings, most stringent conditions shall govern. Bring discrepancies 
between plans, or between plans and actual field conditions, or between plans and 
specifications promptly to the attention of the Consultant for clarification. 

.3 As the work progress and before installing apparatus, equipment, fixtures and devices which 
may interfere with the interior treatment and use of the building, obtain approval from the 
Consultant with detailed drawings or sketches for the exact location of all electrical raceways, 
panels, trays/ladders, equipment, fixtures and wiring devices.  Failure to do so will make the 
Contractor responsible for rectification at no cost. 

.4 Confer with other trades engaged on the work and arrange the work so that it will be carried 
out in the best interest of all concerned. Before commencing to work, check and verify with 
the Consultant all elevations, levels, dimensions etc. to ensure proper and correct installation 
of the work. 

.5 Protect finished and unfinished work and equipment and work of other trades from damage 
due to the carrying out of the work of this trade. 

.6 In addition to the work specifically mentioned in the specifications and shown on the 
drawings, provide all other items that are required by the authorities having jurisdiction over 
the work. 
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.7 Contain all work being performed within the physical area of work which is underway during 
any particular period of time.  Keep the amount of disruption in the existing facility to a 
minimum. 

.8 Should the work within a particular area cause any electrical apparatus in another area to 
cease to function properly, identify and remedy the problem with the apparatus which has 
ceased to function properly. 

3.2 SCHEDULING OF WORK 

.1 For all work to be performed under this contract, adhere to construction schedule detailed in 
other parts of the contract. 

.2 Ensure that all equipment and material is ordered in time to meet the schedule.  Provide a 
schedule of deliveries to the Consultant/Owner. Furnish promptly information required for the 
construction schedule. 

.3 Proceed with the work as quickly as practical so that construction may be completed in as 
short a time as possible and in accordance with the building schedule. 

.4 Co-ordinate all required shutdowns of the existing facilities with the operating staff to maintain 
any disruption to a minimum.  Provide ample notice to Owner before shutting down any 
existing facility. 

3.3 INSTALLATION OF RACEWAYS 

.1 Install all conduits, cable trays, etc., to conserve headroom and interfere as little as possible 
with the free use of the space through which they pass.   

.2 Install conduits, wireways, etc., particularly those which may interfere with the inside 
treatment of the building, or conflicting with other trades, only after the locations have been 
fully coordinated with other trades.   

.3 Take special care in the installation of conduits, wireways etc., which must be concealed to 
see that they come within the finished lines of floors, walls, and ceilings.  Where such bus 
ducts, conduits, wireways, etc., have been installed in a manner causing interference, 
remove and reinstall in suitable locations without extra cost.   

.4 Do not remove or damage any structural fireproofing. Leave space to permit the fireproofing 
to be inspected and/or repaired. 

3.4 MOUNTING HEIGHTS 

.1 Mounting height of equipment is from finished floor to centreline of equipment unless 
specified or indicated otherwise. 

.2 If mounting height of equipment is not specified or indicated, verify before proceeding with 
installation. 

.3 Install electrical equipment at following heights unless indicated otherwise. 

.1 Local switches: 1200 mm. 
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.2 Wall receptacles: General: 300 mm; in utility rooms: 1200 mm. 

.3 Panelboards: as required by Code or as indicated. 

.4 Wall mounted telephone outlets: 1500 mm. 

.5 Fire alarm horns/strobes: 2100 mm. 

3.5 CUTTING AND PATCHING 

.1 Employ the trade responsible for a particular item of work to do all cutting, patching and 
repairing of surfaces affected by that work. 

.2 Supporting members of any floor, wall or the building structure shall be cut only in such a 
location and manner as directed by the Consultant/Owner. 

.3 All holes and surfaces shall be repaired with the type of material removed by the tradesmen 
expert in the type of repair required. 

.4 Provide fire barriers around all components in holes which penetrate fire separations.  The 
fire barrier medium provided shall make the fire separation equal to or better than the one 
which was cut away.  All materials shall be CSA approved and UL listed. 

.5 All floor sawcutting and drilling required for electrical services shall be performed within hours 
approved by the Owner. Prior written notice of 48 hours must be given to the Consultant. 

3.6 CONCRETE WORK 

.1 The Electrical Contractor shall co-ordinate and supervise the work by General Contractor for 
the provision of the concrete pads for the selected electrical equipment, as shown on the 
drawings. 

3.7 FIRE STOPPING 

.1 Where cables, conduits or cable trays pass through floor and fire rated walls pack space 
between wiring and sleeve and seal with caulking compound conforming to CGSB 19-GP-
9Ma AMDT - Oct-80. 

.2 For conduit, cable tray, and cable penetrations of the fire rated walls, provide an ULC-
classified and F.M. approved fire seal system to maintain the integrity of the fire separation.  

.3 Fill void around bus duct, conduit, tray or cable opening with silica fibre panels and seal both 
sides with fire retardant elastomeric coating, in accordance with manufacturer's instructions. 

3.8 PAINTING AND FINISHING 

.1 All hangers, channels, conduits, etc. shall be delivered to the site galvanized after fabrication 
and all metal cut and finishes damaged on the job shall be painted to match.  

.2 All equipment and materials, panels, luminaires, etc., shall be stored in a dry, clean location, 
covered if necessary to preserve factory finish. 

.3 Where equipment and material is designated unfinished, all exposed metal work, with the 
exception of chromed locks and hardware, shall be left with a suitable prime coat finish.  
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.4 Painting of equipment and material requiring a finished coat or touch up after installation shall 
be carried out wherever required. This does not apply to the making good of damaged factory 
finishes which shall be done by the Electrical Contractor. 

3.9 EQUIPMENT IDENTIFICATION 

.1 Identify electrical equipment with laminated plastic nameplates. 

.2 Nameplate colours shall be as follow: 

.1 equipment on utility power: black  

.2 equipment on standby power: orange  

.3 fire alarm system: red  

.4 security equipment: green  

.3 Nameplate text shall be in one of three sizes, as follow: 

.1 25 mm: Generator Switchboard and Transfer and Distribution Switchboard 
sswitchboards and  

.2 12 mm: main distribution branch devices (breakers and switches) ; 

.3 6 mm: distribution transformers, panelboards, miscellaneous disconnects, starters, 
junction boxes, etc. 

.4 Nameplates shall be secured with screws or rivets. 

.5 Wording on nameplates to be approved by Owner and/or Consultant prior to manufacture. 

.6 Allow for average of twenty-five (25) letters per nameplate. 

.7 Nameplates for terminal cabinets and junction boxes to indicate system and/or voltage rating, 
power flow directions. 

.8 Disconnects, starters and contactors: indicate equipment being controlled and voltage. 

.9 Terminal cabinets and pull boxes: indicate system, voltage and power flow direction. 

.10 Transformers: indicate capacity, primary and secondary voltages, power flow direction on 
primary cable entry and secondary entry, and name assigned by Owner/Consultant. 

.11 Light Switches: indicate panel name and circuit number on adhesive label. 

.12 Receptacles: indicate panel name and circuit number on adhesive label. 

.13 Fire Alarm System: indicate device number on adhesive label 

3.10 WIRING IDENTIFICATION 

.1 Identify wiring with permanent indelible identifying markings, either numbered or coloured 
plastic tapes, on both ends of phase conductors of feeders and branch circuit wiring. 

.2 Maintain phase sequence and colour coding throughout. 
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.3 Colour code: in accordance with the Canadian Electrical Code. 

.4 Use colour coded wires in communication cables, matched throughout system. 

3.11 CONDUIT AND CABLE IDENTIFICATION 

.1 Colour code conduits, boxes and metallic sheathed cables. 

.2 Code with plastic tape or paint at points where conduit or cable enters or exits wall, ceiling, or 
floor, and at 10m intervals. 

.3 Label all conduits using "P-Touch" or Paint at every entry or exit of wall, ceiling and at 10m 
intervals. 

Colours: 25mm wide prime colour and 15mm wide auxiliary colour.  
 
Prime colours shall be: 

31 V to 250 V   blue 
251 V to 750 V   yellow 
Fire alarm system  red 
Security system   green 

Auxiliary colours shall be: 
Normal power   none 
Emergency power  orange 
Telephone   none 
Other communications  blue 

3.12 WIRING TERMINATIONS 

.1 Lugs, terminals, screws used for termination of wiring are to be suitable for copper   
conductors, according to the material of the wiring being terminated. 

.2 Electrical Contractor shall provide cable lugs, terminals, screws, etc. required for wiring 
terminations. 

3.13 MANUFACTURER'S AND APPROVAL LABELS 

.1 Provide visible and legible labels after equipment is installed. 

3.14 WARNING SIGNS 

.1 Provide warning signs to meet requirements of Electrical Inspection Authority and any 
Authority having jurisdiction. 

3.15 TESTING AND COMMISSIONING 

.1 Provide testing and commissioning of all equipment/systems supplied and installed.  

.2 Generally, commissioning shall comprise four stages: 

.1 Pre-functional tests (PFT) 
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.2 Functional tests (FT) 

.3 Independent system tests (IST) 

.4 Integrated Operational Systems Test (ISOT) 

.3 Pre-functional tests shall include initial visual checks of equipment after arrival on site and 
following mechanical and electrical installation. 

.4 Functional tests shall include individual startup ant standalone testing of equipment. Refer to 
the individual equipment specification for specific testing requirements.  

.5 Independent system testing shall include operation of several pieces of equipment as part of 
one system to validate its standalone performance. 

.6 Integrated systems operational tests shall include operation of the entire system as one 
integrated assembly, under all possible scenarios, to ensure adequate system response, and 
to validate performance.     

.7 Arrange and pay for services of manufacturers' factory service technicians to supervise start-
up of installation, check, adjust, balance and calibrate components, wherever required.  

.8 Resolve all commissioning issues discovered at each stage before proceeding to the next 
level of commissioning. 

3.16 OPERATOR TRAINING 

.1 Instruct Owner and operating personnel in the operation, care and maintenance of 
equipment. 

.2 Prepare training material with a level of detail adequate for each type of equipment/system 
installed. Provide an outline of the training material to the Owner prior to delivering the 
training. 

.3 Conduct "classroom" training followed by "hands-on" training. Demonstrate the operation of 
each equipment / system and its features. Enlist the assistance of manufacturers' 
representatives where appropriate.  

.4 Provide these services for such period, and for as many visits, as necessary to ensure that 
operating personnel are conversant with all aspects of equipment operation and care. Obtain 
written acceptance of operating personnel's understanding of the systems. 

3.17 CLEANING 

.1 During the performance of the work and on completion, remove from the site and premises all 
debris, rubbish and waste materials caused by the performance of the work for this contract.  
Remove all tools and surplus materials after acceptance of the work to the Owner and/or 
Consultant's satisfaction. 

.2 Vacuum all equipment thoroughly at the time of final acceptance of the work.  Clean plastic 
components and exposed components of lighting fixtures in accordance with the 
manufacturer's recommendation. 

END OF SECTION 
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PART 1 -  GENERAL 

1.1 SCOPE 

.1 This section describes the requirements for a Short-circuit/Coordination Study and Arc Flash 
Hazard Analysis to cover the new electrical system installed under this contract. 

.2 The above studies shall be prepared by the medium voltage switchgear manufacturer on 
behalf of the Electrical Contractor.  

.3 The studies shall be completed before the commissioning of the new electrical power 
distribution system.  

1.2 REFERENCES 

.1 Canadian Standards Association (CSA) 

.1 CSA Z462 – Workplace Electrical Safety 

.2 Institute of Electrical and Electronics Engineers, Inc. (IEEE): 

.1 IEEE 141 - Recommended Practice for Electric Power Distribution and Coordination 
of Industrial and Commercial Power Systems 

.2 IEEE 242 - Recommended Practice for Protection and Coordination of Industrial and 
Commercial Power Systems 

.3 IEEE 399 - Recommended Practice for Industrial and Commercial Power System 
Analysis 

.4 IEEE 1015 - Recommended Practice for Applying Low-Voltage Circuit Breakers Used 
in Industrial and Commercial Power Systems 

.5 IEEE 1584 - Guide for Performing Arc-Flash Hazard Calculations 

.3 American National Standards Institute (ANSI): 

.1 ANSI C 37.41 - Standard Design Tests for High Voltage Fuses, Distribution Enclosed 
Single-Pole Air Switches, Fuse Disconnecting Switches and Accessories 

.2 ANSI C37.5 - Methods for Determining the RMS Value of a Sinusoidal Current Wave 
and Normal-Frequency Recovery Voltage, and for Simplified Calculation of Fault 
Currents 

.4 The National Fire Protection Association (NFPA) 

.1 NFPA 70 - National Electrical Code, latest edition 

.2 NFPA 70E - Standard for Electrical Safety in the Workplace 

1.3 SUBMITTALS  

.1 The short-circuit and protective device coordination studies shall be submitted to the 
Consultant prior to testing and commissioning the new power distribution equipment.  
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.2 The results of the short-circuit, protective device coordination and arc flash hazard analysis 
studies shall be summarized in a final report. Submit three (3) hard copies and three (3) CD’s 
of the report, complete with section containing the computer printout of the short-circuit input 
and output data.  

.3 The report shall include the following sections: 

.1 Executive Summary including source of information and assumptions made 

.2 Descriptions, purpose, basis and scope of the study 

.3 One-line diagram showing protective device ampere ratings and associated 
designations, cable size & lengths, transformer kVA & voltage ratings, motor & 
generator kVA ratings, and switchgear/panelboard designations 

.4 Tabulations of the worst-case calculated short circuit duties as a percentage of the 
applied device rating (automatic transfer switches, circuit breakers, fuses, etc.); the 
short circuit duties shall be upward-adjusted for X/R ratios that are above the device 
design ratings  

.5 Protective device time versus current coordination curves with associated one line 
diagram identifying the plotted devices, tabulations of ANSI protective relay functions 
and adjustable circuit breaker trip unit settings 

.6 Fault study input data, and current calculations including a definition of terms and 
guide for interpretation of the computer printout 

.7 Incident energy and flash protection boundary calculations 

.8 Comments and recommendations for system improvements, where needed. 

1.4 QUALIFICATIONS 

.1 The short-circuit, protective device coordination and arc flash hazard analysis studies shall be 
conducted under the supervision and approval of a Professional Electrical Engineer licensed 
in Ontario and skilled in performing and interpreting power system studies. 

PART 2 -  PRODUCTS 

2.1 SCOPE OF STUDY 

.1 The coordination study shall include all electrical protective devices beginning with (and 
inclusive of) the utility company's feeder protective device, down to and including all branch 
circuit breakers and motor starters in the new Powerhouse.  

.2 The study shall also include transformers and protective devices associated with emergency 
generators, associated paralleling equipment and distribution switchgear. 

.3 The study shall generally be limited to the new system installed; however, where the new 
system interfaces with the existing system (e.g. existing switchboard fed by the new system), 
the study shall also investigate coordination with existing devices and recommend settings as 
necessary to ensure it.  
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2.2 DATA COLLECTION 

.1 Contractor shall furnish all field data as required by the power system studies. The Engineer 
performing the short-circuit, protective device coordination and arc flash hazard analysis 
studies shall furnish the Contractor with a listing of required data. The Contractor shall 
expedite collection of the data to eliminate unnecessary delays and assure completion of the 
studies as required for final approval of the study prior to the commissioning of the system.  

.2 Source combination shall include present and future utility supply, motors, and generators. 

.3 Load data utilized shall include existing and proposed loads obtained from Contract 
Documents provided by Owner or Contractor. 

.4 Include fault contribution of existing motors in the study, with motors < 50 hp grouped 
together. The Contractor shall obtain required existing equipment data, if necessary, to satisfy 
the study requirements. 

2.3 SHORT-CIRCUIT AND PROTECTIVE DEVICE EVALUATION STUDY 

.1 Use actual conductor impedances if known. If unknown, use typical conductor impedances 
based on IEEE Standards 141, latest edition. 

.2 Transformer design impedances and standard X/R ratios shall be used when test values are 
not available. 

.3 Provide the following: 

.1 Calculation methods and assumptions 

.2 Selected base per unit quantities 

.3 One-line diagram of the system being evaluated with available fault at each bus, and 
interrupting rating of devices noted 

.4 Source impedance data, including electric utility system and motor fault contribution 
characteristics 

.5 Typical calculations 

.6 Tabulations of calculated quantities 

.7 Results, conclusions, and recommendations 

.4 Calculate short-circuit momentary and interrupting duties for a three-phase bolted fault at 
each: 

.1 Utility (Whitby Hydro) supply point 

.2 Generator Parallelling Switchgear  

.3 Transfer and Distribution Switchgear  

.4 Power Distribution Panel  

.5 Other significant locations throughout the system 
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.5 Protective Device Evaluation: 

.1 Evaluate equipment and protective devices and compare to short circuit ratings 

.2 Adequacy of switchgear and panelboard bus bracing to withstand short-circuit 
stresses 

.3 Adequacy of transformer windings to withstand short-circuit stresses 

.4 Cable sizes for ability to withstand short-circuit heating 

.5 Notify Consultant in writing, of existing, circuit protective devices improperly rated for 
the calculated available fault current 

2.4 PROTECTIVE DEVICE COORDINATION STUDY 

.1 Proposed protective device coordination time-current curves shall be graphically displayed on 
log-log scale paper. 

.2 Include on each curve sheet a complete title and one-line diagram with legend identifying the 
specific portion of the system covered. 

.3 Terminate device characteristic curves at a point reflecting maximum symmetrical or 
asymmetrical fault current to which device is exposed. 

.4 Identify device associated with each curve by manufacturer type, function, and, if applicable, 
tap, time delay, and instantaneous settings recommended. 

.5 Plot the following characteristics on the curve sheets, where applicable: 

.1 Electric utility's protective device 

.2 Medium voltage equipment relays 

.3 Low voltage equipment circuit breaker trip devices, including manufacturer's tolerance 
bands 

.4 Transformer full-load current, magnetizing inrush current, and ANSI transformer 
withstand parameters 

.5 Conductor damage curves 

.6 Ground fault protective devices, as applicable 

.7 Pertinent generator short-circuit decrement curve and generator damage point 

.8 Other system load protective devices for the largest branch circuit  

.6 Provide adequate time margins between device characteristics such that selective operation 
is provided, while providing proper protection. 
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2.5 ARC FLASH HAZARD ANALYSIS 

.1 The arc flash hazard analysis shall be performed according to the equations presented in 
NFPA70E-2004, Annex D of CSA Z462 and IEEE 1584 

.2 The short circuit calculations and the clearing times of the phase overcurrent devices shall be 
retrieved from the short-circuit and coordination study model. . 

.3 The flash protection boundary and the incident energy shall be calculated at all significant 
locations in the electrical distribution system (switchboards, switchgear, panelboards, busway 
and splitters) where work could be performed on energized parts. 

.4 The Arc-Flash Hazard Analysis shall include all 13.8 kV locations and significant locations in 
the 240 V system fed from the station transformer. 

.5 Safe working distances shall be specified for calculated fault locations based upon the 
calculated arc flash boundary considering an incident energy of 1.2 cal/cm2. 

.6 Arc flash computation shall include both line and load side of breakers. 

2.6 REPORT SECTIONS 

.1 Input Data: 

.1 Utility three-phase and line-to-ground available contribution with associated X/R ratios 

.2 Cable type, construction, size, # per phase, length, impedance and conduit type 

.2 Short-Circuit Data: 

.1 Source fault impedance and generator contributions 

.2 X to R ratios 

.3 Asymmetry factors 

.4 Motor contributions 

.5 Short circuit kVA 

.6 Symmetrical and asymmetrical fault currents 

.3 Recommended Protective Device Settings: 

.1 Phase and Ground Relays: 

.1 Current transformer ratio. 

.2 Current setting. 

.3 Time setting. 

.4 Instantaneous setting. 

.5 Specialty non-overcurrent device settings. 

.6 Recommendations on improved relaying systems, if applicable. 
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.2 Circuit Breakers: 

.1 Adjustable pickups and time delays (long time, short time, ground). 

.2 Adjustable time-current characteristic. 

.3 Adjustable instantaneous pickup. 

.4 Recommendations on improved trip systems, if applicable. 

.4 Incident energy and flash protection boundary calculations. 

.1 Arcing fault magnitude 

.2 Device clearing time 

.3 Duration of arc 

.4 Arc flash boundary 

.5 Working distance 

.6 Incident energy 

.7 Hazard Risk Category 

.8 Recommendations for arc flash energy reduction. 

PART 3 -  EXECUTION 

3.1 FIELD ADJUSTMENT 

.1 Adjust relay and protective device settings according to the recommended settings table 
provided by the coordination study. Field adjustments shall be completed by the party retained 
to commission the medium voltage switchgear (could also be the engineering services 
division of the equipment manufacturer).  

.2 Make minor modifications to equipment as required to accomplish conformance with short 
circuit and protective device coordination studies. 

.3 Notify Consultant in writing of any required major equipment modifications. 

.4 Following completion of all studies, acceptance testing and startup by the field engineering 
service division of the equipment manufacturer, a 2-year warranty shall be provided on all 
components manufactured by the engineering service parent manufacturing company. 

3.2 ARC FLASH WARNING LABELS 

.1 The vendor shall provide a 3.5 in. x 5 in. thermal transfer type label of high adhesion polyester 
for each work location analyzed. 

.2 The label shall have an orange header with the wording, "WARNING, ARC FLASH HAZARD", 
and shall include the following information: 

.1 Location designation 

.2 Nominal voltage 

.3 Flash protection boundary 
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.4 Hazard risk category 

.5 Incident energy 

.6 Working distance 

.7 Engineering report number, revision number and issue date 

.3 Labels shall be machine printed, with no field markings  

.4 Arc flash labels shall be provided in the following manner and all labels shall be based on 
recommended overcurrent device settings.  

.5 For each switchgear, one flash label shall be provided 

.6 For medium voltage switches one arc flash label shall be provided 

.7 Labels shall be field installed by the engineering service division of the equipment 
manufacturer under the Startup and Acceptance Testing contract portion. 

3.3 ARC FLASH TRAINING 

.1 The equipment vendor shall train personnel of the potential arc flash hazards associated with 
working on energized equipment (minimum of 4 hours). Maintenance procedures in 
accordance with the requirements of CSA Z462, Workplace Electrical Safety, shall be 
provided in the equipment manuals. The training shall be certified for continuing education 
units (CEUs) by the International Association for Continuing Education Training (IACET). 

END OF SECTION  
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PART 1 - GENERAL 

1.1 REFERENCE STANDARDS 

.1 Canadian Standards Association (CSA International): CSA-C22.2 No. 131. 

.2 National Electrical Manufacturers' Association (NEMA)/Insulated Cable Engineers 
Association (ICEA): ICEA S-93-639/NEMA WC74, 5-46 KV Shielded Power Cable for 
Use in the Transmission and Distribution of Electrical Energy. 

1.2 ACTION AND INFORMATIONAL SUBMITTALS 

.3 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures. 

.4 Provide product data in accordance with Section 01 33 00 - Submittal Procedures. 

.5 Provide manufacturer's printed product literature, specifications, data sheet and include 
product characteristics, performance criteria, physical size, finish and limitations. 

.6 Quality assurance submittals: submit following in accordance with Section 01 45 00 - 
Quality Control. Manufacturer's Instructions: submit manufacturer's installation 
instructions and special handling criteria, installation sequence and cleaning procedures. 

1.3 DELIVERY, STORAGE AND HANDLING 

.7 Deliver, store and handle materials in accordance with manufacturer's written 
instructions. 

.8 Waste Management and Disposal: Separate waste materials for recycling in accordance 
with Section 01 74 21 - Construction/Demolition Waste Management and Disposal. 

PART 2 - PRODUCTS 

3.1 CONCENTRIC NEUTRAL POWER CABLES 

.1 Concentric neutral power cable: to ICEA S-93-639/NEMA WC74. 

.2 Single copper conductor, size as indicated. 

.3 Semi-conducting shield. 

.4 Class 2. 

.5 Insulation: cross-linked thermosetting polyethylene material rated 90 degrees C and 15 
kV for 100% voltage level. 

.6 Semi-conducting insulation shielding layer. 

.7 Copper neutral wires applied helically over insulation shield equivalent to 100% full 
capacity. 
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.8 Separator tape over neutral wires. 

.9 Extruded PVC jacket rated minus 40 degrees C 

3.2 CABLE TERMINATION KIT 

.1 IEEE Standard 48 Approved for Class 1, cold shrink terminations. 

.2 Molded silicone rubber insulation, 4-skirt, 1-piece construction 

.3 Voltage rating: 15kV; BIL: 95 kV  

.4 Diameter suitable to accommodate conductor of size show on the drawings. 

.5 Product: 3M or equivalent.   

PART 3 - EXECUTION 

3.1 INSTALLATION 

.1 Install power cable in ducts and manholes as indicated and in accordance with 
manufacturer's instructions. 

.2 Provide supports and accessories for installation of high voltage power cable. 

.3 Install stress cones, terminations and splices in accordance with manufacturer's 
instructions 

.4 Install grounding in accordance with local inspection authority having jurisdiction. 

.5 Provide cable identification tags and identify each phase conductor of power cable. 

3.2 FIELD QUALITY CONTROL 

.1 Perform tests in accordance with Section 26 05 00 - Common Work Results for Electrical. 

.2 Use of qualified tradespersons for installation, splicing, termination and testing of high 
voltage power cables. 

.3 Engage an independent testing agent to test high voltage power cable. Submit test result 
and inspection certificate. 
 

END OF SECTION 
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GENERAL 

1.1 REFERENCES 

.1 CSA C22.2 No.0.3, Test Methods for Electrical Wires and Cables. 

.2 CSA C22.2 No. 35, Extra-Low-Voltage Control Circuit Cables, Low-Energy Control Cable, and 
Extra-Low-Voltage Control Cable. 

.3 CSA C22.2 No. 38, Thermoset-Insulated Wires and Cables (Tri-National Standard, with UL-
44 and ANCE NMX-J-451). 

.4 CSA C22.2 No. 208, Fire Alarm and Signal Cable. 

PART 2 -  PRODUCTS 

2.1 BUILDING WIRES 

.1 Cable: to CSA C22.2 No. 38. 

.2 Conductors: stranded for #8 AWG and larger.  Minimum size: #12 AWG. 

.3 Copper conductors: size as indicated, with 600V insulation of chemically cross-linked 
thermosetting polyethylene material rated RW90. 

2.2 CONTROL CABLES 

.1 Type LVT:  soft annealed copper conductors, number and size as indicated, with 
thermoplastic insulation, and outer covering of thermoplastic jacket. 

.2 Low energy 300V control cable: solid annealed copper conductors sized as indicated, with 
insulation type T90 Nylon. 

2.3 FIRE ALARM CABLES 

.1 Cable: to CSA C22.2 No. 208, type FAS 105, rated 300 V. 

.2 Conductor: solid bare copper. 

.3 Insulation: 105oC flame retardant polyvinyl chloride. 

PART 3 -  EXECUTION 

3.1 INSTALLAITON OF BUILDING WIRES 

.1 Install wiring in raceways, in trays, exposed, or buried, in accordance with the relevant 
Sections of this Division. 

.2 Connect cables as indicated. 
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3.2 INSTALLATION OF CONTROL CABLES 

.1 Install control cables in raceways, as indicated, and connect. 

.2 Ground control cable shield. 

3.3 INSTALLATION OF FIRE ALARM CABLES 

.1 Install cables in EMT conduit and connect. 

3.4 FIELD QUALITY CONTROL 

.1 Perform tests using qualified personnel and the necessary instruments and equipment. 

.2 Identify each phase conductor of each feeder. 

.3 Check each feeder for continuity, short circuits and grounds. 

.4 Pre-acceptance tests 

.1 After installing cable but before splicing and terminating, perform insulation resistance 
test with megger on each phase conductor.  Ensure insulation resistance to ground of 
circuits is not less than 50 megohms. 

.2 Check insulation resistance after each splice and/or termination to ensure that cable 
system is ready for acceptance testing. 

.5 Acceptance Tests 

.1 Ensure that terminations and accessory equipment are disconnected. 

.2 Ground all shields, ground wires, metallic armour and conductors not under test. 

.3 High Potential (Hipot) Testing:  Conduct hipot testing at 100% of original factory test 
voltage in accordance with the more stringent of manufacturer’s or ICEA 
recommendations. 

.4 Leakage Current Testing: 

.1 Raise voltage in steps from zero to maximum values as specified by ICEA or 
manufacturer for type of cable being tested. 

.2 Hold maximum voltage for time period specified by ICEA or manufacturer. 

.3 Record leakage current at each step. 

.5 Provide Consultant with list of test results showing location at which each test was 
made, circuit tested and result of each test. 

.6 Remove and replace entire length of cable if cable fails to meet any of test criteria. 

END OF SECTION 
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PART 1 -  GENERAL  

1.1 SCOPE 

.1 This section covers the requirements for system and equipment grounding. 

1.2 REFERENCES 

.1 CSA C22.3 No.2, General Grounding Requirements and Grounding Requirements for 
Electrical Supply Stations. 

.2 ANSI/IEEE 837, Qualifying Permanent Connections Used in Substation Grounding. 

PART 2 -  PRODUCTS 

2.1 MATERIALS 

.1 Conductors: stranded, insulated, soft annealed copper wire, size No 250 MCM AWG and 1/0 
AWG for ground bus, metal structures, transformers, switchgear, motors, ground 
connections. 

.2 Ground bus: copper, size 6 mm x 50 mm complete with insulated supports. 

.3 Accessories: non-corroding, necessary for complete grounding system, type, size material as 
indicated, including: 

.1 Grounding and bonding bushings, 

.2 Protective type clamps, 

.3 Bolted type conductor connectors, 

.4 Thermit welded type conductor connectors, 

.5 Bonding jumpers, straps, 

.6 Pressure wire connectors. 

2.2 NEUTRAL GROUNDING RESISTORS 

.1 UL listed, NEMA 1 enclosure  

.2 C/w/15 KV Neutral CT, 50:5 ratio  

.3 13800/8000 VAC; 200 Amp; 40.0 Ω @25º C; 10 Seconds  

.4 Maximum Duty, 760ºC temperature rise; stainless steel  

.5 Edgewound element  

PART 3 -  EXECUTION 

3.1 INSTALLATION - GENERAL 

.1 Install continuous grounding system including, electrodes, conductors, connectors and 
accessories in accordance with CSA C22.3 No.2. 
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.2 Install connectors in accordance with manufacturer's instructions. 

.3 Protect grounding conductors from mechanical injury. 

.4 Make connections to structural steel work using copper welding by thermit process. 

.5 Use mechanical connectors for grounding connections to equipment provided with lugs. 

3.2 FIELD QUALITY CONTROL 

.1 Perform tests in accordance with Section 26 05 00 - Electrical General Requirements. 

.2 Perform earth loop test and resistance tests using method appropriate to site conditions and 
to approval of Consultant and Electrical Safety Authority.  

.3 Perform test before energizing electrical system. 

 

END OF SECTION  
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PART 1 -  GENERAL 

1.1 SCOPE 

.1 This section describes miscellaneous equipment and materials to be used in the electrical 
installation. 

.2 The drawings do not necessarily show junction and pull boxes. 

PART 2 -  PRODUCTS 

2.1 SPLITTERS 

.1 Sheet metal enclosure, welded corners and formed hinged cover suitable for locking in closed 
position. 

.2 Main and branch lugs to match required size and number of incoming and outgoing 
conductors as indicated. 

.3 At least three spare terminals on each set of lugs. 

2.2 JUNCTION AND PULL BOXES 

.1 Welded steel construction with screw-on flat covers for surface mounting. 

.2 Covers with 25 mm minimum extension all around, for flush-mounted pull and junction boxes. 

.3 Where wiring from 2 or more sources are contained in or running through pull or junction box, 
the box shall be labelled with appropriate warning as well as voltage and sources. 

PART 3 -  EXECUTION 

3.1 SPLITTER INSTALLATION 

.1 Install splitters and mount plumb, true and square to the building lines. 

.2 Extend full length of equipment arrangement except where indicated otherwise. 

3.2 JUNCTION AND PULL BOX INSTALLATION 

.1 Install pull boxes in inconspicuous but accessible locations. 

.2 Install pull boxes so as not to exceed 30 m of conduit run, or two 90° bends, between pull 
boxes. 

3.3 IDENTIFICATION 

.1 Provide equipment identification in accordance with Section 26 05 00.  

 
END OF SECTION 
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PART 1 -  GENERAL 

1.1 REFERENCES 

.1 Canadian Standards Association (CSA) 

.1 CAN/CSA C22.2 No.18, Outlet Boxes, Conduit Boxes, and Fittings. 

.2 CSA C22.2 No.56, Flexible Metal Conduit and Liquid-Tight Flexible Metal Conduit. 

.3 CSA C22.2 No.83, Electrical Metallic Tubing 

.4 CSA C22.2 No. 211.1, Rigid types EB1 and DB2/ES2 PVC Conduit. 

1.2 RELATED WORK 

.1 Comply with the relevant Sections of this and other Divisions of this Specification. 

1.3 APPLICATION 

.1 Rigid PVC conduit shall be used outdoors, direct buried or in concrete encased duct banks, 
and indoors for ground wires (except in air plenums). 

.2 EMT conduits may be used in all indoor locations, except as excluded herein and provided 
that it is not susceptible to mechanical injury. 

.3 Flexible metallic conduit shall be used for the last 1.0 m in connections to vibrating equipment 
including, but not limited to motors and transformers. 

.4 Flexible metallic conduit may be used for horizontal wiring runs in hollow partitions, and for 
connections to luminaires in suspended ceilings, as permitted by Code. 

.5 Liquid-tight flexible metallic conduit shall be used outdoor for final connection to equipment. . 

.6 Notwithstanding anything in this Article, a specific direction on the Drawings to use a particular 
type of conduit shall override this Article. 

PART 2 -  PRODUCTS 

2.1 CONDUITS 

.1 Electrical metallic tubing (EMT): to CSA C22.2 No.83, with couplings. 

.2 Flexible metal conduit: to CSA C22.2 No.56, steel and liquid-tight flexible steel. 

2.2 CONDUIT FASTENINGS  

.1 One-hole steel straps to secure surface conduits 50 mm and smaller. Two-hole steel straps 
for conduits larger than 50 mm. “Caddy” clips shall not be used. 

.2 Beam clamps to secure conduits to exposed steel work. 

.3 Channel type supports for two or more conduits at 1.2 m oc. 
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.4 Threaded rods, 5 mm diameter, to support suspended channels. 

2.3 CONDUIT FITTINGS 

.1 Fittings: manufactured for use with conduit specified. Coating: same as conduit. 

.2 Factory "ells" where 90° bends are required for 25 mm and larger conduits. 

.3 Compression watertight connectors and couplings for EMT exposed to moisture. 

.4 Set-screw fittings for EMT conduit where acceptable. 

2.4 FISH CORD 

.1 Install Polypropylene wire in each conduit. 

PART 3 -  EXECUTION 

3.1 INSTALLATION 

.1 Install conduits to conserve headroom in exposed locations and cause minimum interference 
in spaces through which they pass. 

.2 Bend conduit cold. Replace conduit if kinked or flattened more than 1/10th of its original 
diameter. 

.3 Mechanically bend steel conduit over 20 mm diameter. 

.4 Install fish cord in empty conduits. 

.5 Remove and replace blocked conduit sections. Do not use liquids to clean out conduits. 

.6 Dry conduits out before installing wire. 

.7 Remove burrs at conduit ends prior to installing wire. 

3.2 SURFACE CONDUITS 

.1 Run conduits parallel or perpendicular to building lines. 

.2 Group conduits wherever possible on channels. 

.3 Do not pass conduits through structural members. 

.4 Do not locate conduits less than 75 mm parallel to hot water lines with minimum of 25 mm at 
crossovers. 

END OF SECTION  
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PART 1 - GENERAL 

1.1 REFERENCES 

1. CSA International: CSA C22.2 No.193, High-Voltage Full-Load Interrupter Switches. 

1.2 ACTION AND INFORMATIONAL SUBMITTALS 

1. Submit in accordance with Section 01 33 00 - Submittal Procedures. 

2. Product Data: Submit manufacturer's instructions, printed product literature and data 
sheets for interrupter switches and include product characteristics, performance criteria, 
physical size, finish and limitations. 

1.3 CLOSEOUT SUBMITTALS 

1. Submit in accordance with Section 01 78 00 - Closeout Submittals. 

2. Operation and Maintenance Data: submit operation and maintenance data for interrupter 
switches for incorporation into manual. 

1.4 DELIVERY, STORAGE AND HANDLING 

1. Deliver, store and handle materials in accordance with Section 01 61 00 - Common 
Product Requirementsand with manufacturer's written instructions. 

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

3. Storage and Handling Requirements: 

.1 Store materials indoors in dry location and in accordance with manufacturer's 
recommendations in clean, dry, well-ventilated area. 

.2 Store and protect interrupter switches from nicks, scratches, and blemishes. 

.3 Replace defective or damaged materials with new. 

PART 2 - PRODUCTS 

2.1 LOAD INTERRUPTER SWITCH 

1. Load Interrupter Switch: to CSA C22.2 No.193. 

2. 3 pole, quick-make, quick-break assembly, stored energy operating mechanism [manual] 
operated, assembled on welded steel base. 

3. Continuous full load rating: 600 A, interrupting rating:  25 kA, symmetrical at 15 kV. 

4. Voltage rating: 15 kV. 

5. 95 kV BIL. 
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6. Interphase barriers. 

7. Non-removable operating handle c/w provision for [pad locking] [key interlock]. 

8. Power fuses: 100E maximum. 

9. Enclosure: CSA Enclosure 1. 

10. Include viewing windows that permits full view of the position of all three switch blades. 

11. Interlocks with features as follow: 

.1 Fuse is only accessible after switch is opened. 

.2 Switch can be closed only after fuse access door is closed. 

2.2 FABRICATION 

1. Factory assemble and adjust 3 pole gang operated switch, operating assembly, 
interphase barriers and interlocks. 

PART 3 - EXECUTION 

1.1 EXAMINATION 

1. Verification of Conditions: verify that conditions of concrete bases previously installed 
under other Sections are acceptable for interrupter switches installation in accordance 
with manufacturer's written instructions. 

.1 Visually inspect bases in presence of Consultant. 

.2 Inform Owner and Consultant of unacceptable conditions immediately upon 
discovery. 

.3 Proceed with installation only after unacceptable conditions have been remedied 
and after receipt of written approval to proceed from Owner or Consultant. 

1.2 INSTALLATION 

1. Install load interrupter switches. 

2. Check switch contact resistance with low resistance meter. 

3. Megger switch across each pole, from pole to pole, and from pole to ground. 

1.3 CLEANING 

1. Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning. 

2. Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment 
in accordance with Section 01 74 11 - Cleaning. 

 
END OF SECTION 
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PART 1 - GENERAL 

1.1 SCOPE OF WORK 

.1 This specification covers the requirements for the 15 kV generator paralleling switchgear 
lineup labeled SG-G1 on the Single Line Diagram and layouts. 

.2 In connection with this equipment, the following services are required: 

.1 Manufacturing in accordance with this specification 

.2 Factory acceptance testing, in conjunction with the generators  

.3 Delivery to the site, unloading and storage 

.4 Installation (physical and electrical) 

.5 Testing and commissioning (site acceptance testing) 

.6 Training of Owner’s operation personnel, and 

.7 Documentation 

.3 This equipment design and construction must be coordinated with that of the Generators 
(Section 26 32 13) and transfer and distribution switchgear (Section 26 13 18.2), to 
ensure the performance of the integrated system of generators, paralleling and 
transfer/distribution switchgear is as specified, and that a reliable and cost-effective 
solution is provided.  

.4 The paralleling switchgear SG-G1 shall be the product of the same manufacturer 
supplying the transfer and distribution switchgear SG-E1 for reasons of component 
commonality, coordination of features and performance, and single source of 
responsibility.  

.5 The Generators and Transfer and Distribution Switchgear SG-E1 are shown on the 
Single Line Diagram and layout drawings.   
 

1.2 REFERENCE STANDARDS 

.1 CSA International 

.1 CSA C22.2 No.14, Industrial Control Equipment. 

.2 CSA C22.2 No. 58, High-Voltage Isolating Switches. 

.3 CSA G40.20/G40.21, General Requirements for Rolled or Welded Structural 
Quality Steel/Structural Quality Steel. 

.2 National Electrical Manufacturers Association (NEMA) 
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1.3 ACTION AND INFORMATION SUBMITTALS 

.1 Submit in accordance with Section 01 33 00 - Submittal Procedures. 

.2 Shop Drawings: 

1. Bill of Material 

2. Product Data: include dimensions and manufacturer’s technical data on features, 
performance, electrical characteristics, ratings, and finishes. 

3. All shop drawings and manufacturer’s descriptive literature shall clearly reflect 
the requirements of this specific Project. 

.3 Include information not limited to the following: 

1. Complete outline dimensions of the switchgear lineup, including control section 
(if standalone). Provide overall plans and elevations, foundation plans and 
operating weight, locations of all accessories and equipment. Detailed 
interface arrangement of the components shall be shown. 

2. Details of bus connections between switchgear sections. 

3. Mimic bus on front of the lineup, warning signs, and  nameplates. 

4. Single line and three-line diagrams of the complete assemblies. 

5. Catalogue sheets showing physical and electrical characteristics of all 
equipment and devices. Include: circuit breakers, load interrupter switches (if 
used), digital power monitors, generator controls, master controller and 
peripherals, relays, pilot devices, operator interface etc. 

6. Elementary wiring diagrams of all power and control devices, alarm, monitoring 
and instrumentation circuits.  

7. Time current curves of fuses and protection relays. 

8. Power draw of all breakers and control components. 

9. Wiring diagrams shall indicate and differentiate between factory wiring and field 
installed wiring. At each wiring terminal, identify source and load served. 

10. A line numbering method shall be incorporated and all associated components 
shall be referenced by line number to enable rapid location in the circuits of 
related elements, e.g. relay coils, contacts, etc.  

11. Coordinate with the manufacturers of the generators and with the wiring of 
transfer/distribution switchgear in order to prepare point-to-point wiring diagrams 
in AutoCAD of the integrated system.  

12. The wiring diagrams must show connections between components installed in 
the paralleling switchgear, and between 

1. Paralleling switchgear and generators 

2. Paralleling switchgear and generator control panels 

3. Paralleling switchgear and Transfer and Distribution switchgear (SG-
E1)  
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4. Paralleling switchgear and Building Automation System   

5. Paralleling switchgear and all associated field devices 

1.4 CLOSEOUT SUBMITTALS 

.1 Submit in accordance with Section 01 78 00 - Closeout Submittals. 

.2 Operation and Maintenance Data: submit operation and maintenance data for  
switchgear assembly for incorporation into manual. Include the following:  

1. Shop drawings, including any field modifications or changes to reflect actual, 
“as installed” conditions. 

2. Technical data (Manufacturer/OEM) in searchable .pdf format: 

1. illustrated parts lists with catalogue numbers 

2. schematic diagram of electrical controls 

3. fault locating guide 

4. precise details for adjustment and setting of time delay relays or 
sensing controls, which require on site adjustment. 

3. Operation instructions for each individual component 

4. Recommended maintenance and repair/troubleshooting instructions and schedules 

5. Certified factory and field test reports 

6. Warranty 

7. Addresses and phone numbers of suppliers and/or their authorized representatives. 

1.5 SOURCE QUALITY CONTROL (FACTORY ACCEPTANCE TESTING - FAT) 

.1 Owner and Consultant will conduct inspection of the paralleling switchgear and witness 
its testing prior to shipping.  

.2 Ship paralleling switchgear to the generator manufacturer’s plant for testing together as 
an integrated system. 

.3 The inspection of the switchgear and testing in the presence of Owner and Consultant is 
intended only for demonstration and confirmation of performance. The generator and 
switchgear manufacturers shall conduct their production tests in coordination and validate 
the full operation of the equipment prior to the witnessed test.  

.4 Notify Owner and Consultant in writing minimum 15 days before the date of the factory 
testing.  

.5 Submit manufacturer's type test certificates indicating cubicles of the paralleling 
switchgear, together with their components, were tested as an integrated assembly.   
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.6 Submit test procedures for Consultant’s review, at least 10 days prior to testing 

.7 The Contractor shall retain the equipment manufacturer or an independent party to 
complete the power study before the FAT, so that recommended settings for the relays 
can be implemented and tested prior to the equipment being shipped to the site.    

.8 At the time of factory testing the control logic programming, if used in the paralleling 
solution, shall be completed, debugged, and ready for demonstration. Failure to comply 
with this requirement may result in repeated testing, at Contractor’s expense.  

.9 Have the equipment set up in conditions similar to those of the final installation, including 
control wiring between power and control sections. All sources of power and external 
devices and instruments shall be available to simulate the real-life operation scenarios 
and monitor equipment response. 

.10 Demonstrate automatic and manual operation of the equipment. Simulate generator start, 
synchronization, assumption of load, modification of bus configuration (i.e. automatic 
closing and opening of ties), generator shutdown, and system alarms.        

.11 Demonstrate operation of switches, breakers, pilot devices, alarms, and communications 
interface.  

.12 Document the outcome of the inspection and testing in a final FAT Report – to be 
submitted to, and approved by, the Owner and the Consultant.   

1.6 FACTORY INTEGRATED SYSTEM TEST 

1. Owner and Consultant will witness testing of the paralleling switchgear with the 
generators as an integrated system prior to shipping 

2. Upon completing individual equipment factory acceptance tests (FAT) Switchgear SG-
G1 along with the Paralleling Controls Cabinet shall be delivered to the facility of the 
generator manufacturer for Integrated System Testing (IST). 

3. Provide suitable test area. Assemble and setup each unit for the tests to be witnessed. 

4. The IST shall include but not be limited to the following tests: 

1. Generator automatic start upon utility power failure. 

2. Generator synchronization (tie open) and paralleling to common bus (tie closed) 

3. With switchgear lineup carrying load, demonstrate load distribution between the 
three generators.  This test shall be performed for all possible combinations of 
running generators: 

1. DG-1 and DG-2 in parallel   

2. DG-2 and DG-3 in parallel 

3. DG-3 and DG-1 in parallel 

4. DG-1, DG-2 and DG-3 in parallel. 

4. Simulate various modes of failure and confirm presence of alarms at the HMI, 
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including shutdowns 

5. Demonstrate navigation through the various screens of the HMI. 

6. With the system set to Manual mode demonstrate control of the generators 
operator interface, including: 

1. Generator start 

2. Generator synchronization and paralleling 

3. Generator stop 

4. Emergency remote stop   

5. Perform additional tests or demonstrations as requested by members of the witnessing 
party.  

6. Demonstrate generator plant automatic shut down upon expiration of cool down time. 

7. Record the operations performed on the test forms for incorporation into the Factory 
Acceptance Test Report. 

1.7 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle paralleling switchgear in accordance with Section 01 61 00 - 
Common Product Requirements and with manufacturer's written instructions 

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

.3 Storage and Handling Requirements: 

.1 Ship and store switchgear assembly in upright position. 

.2 Keep doors locked and protect instruments from damage and dust. 

.3 Ship channel base sills, anchoring devices in advance of switchgear. 

.4 Store switchgear indoors in dry location and in accordance with manufacturer's 
recommendations in clean, dry, well-ventilated area. 

.5 Store and protect switchgear assembly from nicks, scratches, and blemishes. 

.6 Replace defective or damaged materials with new. 

1.8 COORDINATION 

.1 Co-ordinate time-current characteristics of protective relays and fuses (if used) and with 
the completion of the Power Study by the switchgear manufacturer or an independent 
party. 

1.9 EXTRA MATERIALS 

.1 Submit maintenance materials in accordance with 01 78 00 - Closeout Submittals. 

.2 Include: 
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.1 1 set of power fuses of each type (if installed). 

.2 6 of each type of indicator light bulbs installed. 

.3 Touch-up paint of same colour as switchgear enclosure. 

 

PART 2 -  PRODUCTS 

2.1 MATERIALS 

.1 Switchgear assembly: to EEMAC G8-3.2, G8-3.3 or both, as applicable. 

.2 Steel for cubicles: to CSA G40.21. 

.3 Load Interrupter Switches (if used): to CSA C22.2 No.193. 

.4 Isolating Switches (if used): CSA C22.2 No.58  

.5 Insulators: to EEMAC G1-1 

.6 Enclosure finish: to ANSI C57.12. 

2.2 SWITCHGEAR DESCRIPTION 

.1 Equipment shall be completely factory-built, assembled, wired, and tested. All equipment 
and components shall be of new construction. 

.2 Paralleling switchgear: indoor, 13.8 kV, 600 A, 3 phase, 3 wire, short circuit capacity 31.5 
kA, BIL 95 kV. 

.3 Configured as a single lineup consisting of power and control sections/compartments with 
the following functionality:  

.1 Power sections, containing breakers (or breakers and load break switches – if 
solution also employs switches) for three bus segments, to   

.1 Receive power from the respective generator, via the associated 
generator breaker  

.2 Distribute power to the existing and future building loads, via breakers or 
load break switches, and 

.3 Distribute power to the load bank bus via breaker or load break switches, 
and  

.4 Segregate the bus into two or three sections 

.2 Generator controls, to  

.1 manage generator functions including start, synchronization, load 
sharing, protection, alarms and shutdown 

.2 monitor power flow of each generator  
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Controls can be housed in a separate compartment of each generator breaker 
section, can be distributed throughout the lineup, accommodated in a dedicated 
section at one end of the lineup, or be a standalone section located away from 
the paralleling switchgear lineup. Controls can also be integrated with those of 
the transfer/distribution switchgear if the manufacturer can offer this option – 
subject to the functional requirements and space constraints.   

.3 Master control compartment (or section) to 

.1 Manage the system operation, including opening and closing of tie 
breakers 

.2 Provide operator interface (HMI, control and pilot devices) 

.3 Provide communication interface to building automation system      

2.3 ENCLOSURE 

.1 Assembly of metal clad or combination of metal clad and metal enclosed sections (if 
switches are also employed), free standing, floor mounted, dead front, CSA Enclosure 1,  
constructed from rolled flat steel sheets. Size: maximum 31 ft – 6 in (9600mm) wide by 
90 inches (2286 mm) deep.   

NOTE: These dimensions are critical and must not be exceeded regardless of the 
power devices employed.  

.2 Switchgear sections shall be arranged with due consideration to accessibility. Access 
shall be provided from both front and back. If draw-out device (breakers) are used, their 
placement shall be such that adequate access and working clearances are maintained. 
Carefully review the space layout, including the position of columns to ensure the 
proposed layout complies with the accessibility and clearance requirements.  

.3 Cubicle exterior and interior: gray. 

.4 Ventilating louvres: insect and vermin-proof with easily replaceable fiberglass filters. 

.5 Use non-corrosive bolts and hardware. 

.6 Steel channel sills for base mounting in single length common to multi-cubicle lineup. 

.7 Full height outer doors, gasketed, hinged on same side, with provision for multiple 
padlocking. All rear doors shall be padlockable. Three point latch, stops, to open at least 
135 degrees with viewing windows of transparent shatterproof material for inspection of 
disconnecting switch position. 

.8 Gaskets on removable covers. 

.9 Inner door (where required): hinged and bolted mesh steel screens to prevent inadvertent 
contact with exposed live parts, to open at least 90 degrees. 

.10 Storage container on inside surface of door capable of accommodating 3 spare fuse 
refills (if used). Include spare fuses. 
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.11 Metal pocket with weatherproof envelope and 1 set of drawings and diagram prints on 
inside surface of door. 

.12 Space heaters: 120 V, 250  W, 60 Hz, single phase, low watt density complete with 
thermostat and breaker in each cubicle. 

.13 Circuit breaker compartments shall be designed to house 15.0 kV removable-element 
circuit breakers. Stationary primary disconnect contacts shall be silver-plated copper. 
Grounded metal safety shutters shall isolate all primary connections in compartment 
when breaker is withdrawn from connected position. 

.14 Access control: Equip doors providing access to interrupter switches with fuses (if 
installed) with key to guard against: 

.1 Opening door if interrupter switch on source side of fuse is closed. 

.2 Closing interrupter switch if door is open. 

2.4 BUS BARS 

.1 Three phase, insulated, continuous current rating 600 A extending full width of multi-
cubicle power lineup and suitably supported on insulators. 

.2 Main connections between bus bars and major switching components of continuous 
current rating to match major switching components. 

.3 High conductivity tin plated copper for bus bars and main connections. 

.4 Brace bus bar system including ground bus to withstand stresses resulting from short 
circuit currents specified. 

.5 Tin surfaced joints, secured with non-corrosive bolts and Belleville washers, tightened 
with torque wrench in accordance with manufacturer's recommendations. 

.6 Identify phases of bus bars by suitable marking. 

.7 Bus bar connectors when switchgear shipped in more than one section. 

2.5 GROUNDING 

.1 Copper ground bus not smaller than 50 x 6 mm extending full width of multi-cubicle 
switchboard and situated at bottom. 

.2 Lugs at each end for size 2/0AWG grounding cable. 

.3 Bond non-current carrying parts, including switchgear framework, enclosure and bases to 
ground bus. 

2.6 WIRING/TERMINATIONS 

1. Power feeders to and from the switchgear lineup are high voltage cables, as shown on 
the drawings. Adequate space shall be provided in each section for installation, 
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termination and connection of the incoming/outgoing cables.  

2. Cables enter the switchgear through the top, as shown on the drawings. 

3. Front accessible, isolated vertical wireways for routing of factory and field control wiring 
through each section/compartment of the switchgear 

4. Control wiring: 

1. SIS type, minimum 12 gauge for control circuits and 10 gauge for current 
transformer and shunt trip circuits. 

2. ring type terminations suitable for 10 gauge wiring 

3. current transformer secondary wiring connected to shorting terminal blocks 

5. Control wiring across shipping splits terminated at identically marked terminal blocks in 
each section; wire jumpers terminated with ring connectors at each terminal block 

6. Control wiring leaving the switchgear routed though terminal blocks with numbered strips 
and provision for #10 AWG field connections and marked as to its origin and destination 
by means of wire markers/sleeves at each end. 

7. Control wiring terminated with compression, ring-type connectors. Rail-mounted fuse 
blocks, disconnect switches and terminal blocks of finger safe design. 

8. Identification of source and load served at each wiring terminal, by means of sleeves heat 
stamped with the wire origin and destination information. 

2.7 LOAD INTERRUPTER SWITCHES (if used) 

.1 Load Interrupter Switch: to CSA C22.2 No.193. 

.2 3 pole, quick-make, quick-break assembly, stored energy operating mechanism, manual 
operated, assembled on welded steel base. 

.3 Continuous full load rating: 600 A, interrupting rating: 600 A, peak withstand and duty-
cycle fault closing of 65,000 A. 

.4 Voltage rating: 15 kV. 

.5 95 kV BIL. 

.6 Interphase barriers. 

.7 Non-removable operating handle c/w provision for pad locking. 

.8 Power fuses: as shown. 

.9 Include viewing windows to allow full view of the position of all three switch blades. 

.10 Interlocks with features as follow: 
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.1 Fuse is only accessible after switch is opened. 

.2 Switch can be closed only after fuse access door is closed. 

2.8 CIRCUIT BREAKERS 

.1 Circuit breakers shall be draw-out type, rated 1200 A, with symmetrical interrupting rating 
of 31.5 kA at 13.8 kV. Circuit breakers of equal rating shall be interchangeable. 

.2 Breaker operation shall be by electrically charged, mechanically and electrically trip-free, 
stored-energy spring. A handle shall be provided to manually charge the spring.   

.3 Breakers shall be equipped with secondary disconnecting contacts, which shall 
automatically engage in the connected position. 

.4 Each breaker compartment shall have a breaker rack-out device. In the disconnected 
position, breaker shall be easily removable from compartment, with door closed.  Breaker 
position shall be indicated visibly.  

.5 Rack-out device shall have provisions to padlock in connected or disconnected position. 
When locked in disconnected position, breaker shall be removable from compartment 
using portable lifting device. Padlock shall not interfere with breaker operation 

.6 Interlocks shall prevent moving breaker to or from operating position unless main 
contacts are open. Operating springs shall be discharged automatically when breaker is 
moved from the connected or disconnected position.  

.7 Automatic shutters shall cover primary disconnect stabs when breaker is withdrawn to 
test/disconnect position. Linkages connected to racking mechanism shall positively drive 
shutters. A stationary barrier shall be located in front of the shutters for additional safety 

.8 Breaker control voltage shall be 48 V DC from an external source (station battery).  

.9 If installed in the lower compartment breaker shall be capable of being removed without 
the use of a breaker dolly once it is moved to the disconnected position  

.10 Each circuit breaker shall be provided with an auxiliary switch containing six “a” (normally 
open) and six “b” (normally closed) contacts. All spare contacts shall be wired to terminal 
blocks. 

.11 Each circuit breaker shall be provided with a position switch indicating whether the circuit 
breaker is in the “Connected” or Disconnected” position. Each switch shall have a three 
“a” (normally open) and three “b” (normally closed) contacts. All spare contacts shall be 
wired to terminal blocks.  

.12 For each breaker provide a hand-resettable lockout relay (device 86) to disable closing of 
the corresponding circuit breaker until the relay has been reset.  

.13 Each breaker compartment shall have the following devices mounted on the 
compartment door: 
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.1 two-position Auto/Manual selector switch wired in breaker control circuit. 
Selecting “Auto” shall permit automatic operation as dictated by the paralleling 
controls; selecting “Manual” shall permit operation using the local breaker control 
switch. Selector switch contacts shall be wired to inputs on the appropriate 
protective relay to monitor the switch position 

.2 three indicating lights, pushbutton type (push-to-test): red for CLOSED, green for 
OPEN, and one white for the lockout relay.  

2.9 PROTECTION RELAYS 

.1 The generator protection relay shall be per the generator manufacturer’s 
recommendation for the application.  

.2 The feeder protection relays shall be selected by the switchgear manufacturer.  

2.10 INSTRUMENT TRANSFORMERS 

.1 Current transformer accuracy shall be ANSI standard. Transformer mechanical ratings 
shall equal the momentary rating of the circuit breakers. Bar type current transformers, 
when mounted in switchgear assemblies, shall be rated for the full voltage of the 
switchgear. 

.2 Short circuit style terminal blocks shall be installed in current transformer secondary 
wiring between the current transformer and all connected devices. 

.3 Voltage transformers shall be draw-out type, with current-limiting fuses and with BIL 
rating equal to that of the switchgear.  

2.11 ARC FLASH MITIGATION 

.1 Provide capability to lower the incident energy level that an operator could be exposed to 
during maintenance activities on energized switchgear, using active arc flash mitigation 
technology 

.2 The arc flash energy shall be limited to a maximum of 8 cal./cm sq. at 18” from the gear, 
and arc extinction time shall be less than 4 ms after fault detection such as ABB UFES 
solution (Ultra-Fast Earthing switch). 

.3 The solution employed for arc flash reduction depends on the technologies of various 
manufacturers, with performance equal to ABB UFES solution. Regardless of 
manufacturer and technology, arc energy reduction shall be achieved without sacrificing 
coordination. 

2.12 PERFORMANCE REQUIREMENTS 

.1 Generator plant must provide 2500 kW of effective capacity at 13.8 kV within 10 
seconds of utility power loss, in accordance with CSA Standard Z32 – Electrical 
Safety and Essential Electrical Systems in Health Care Facilities. 
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.2 This performance shall be achieved regardless of the method employed for the 
synchronization/paralleling of generators, i.e. through conventional controls or 
using dead bus (“start-up”) synchronization. 

.3 In either case, the 10 second time limit (from power loss to assumption of load) 
shall also include the time required by the transfer system to operate. The 
performance of this control system must be coordinated with that of the transfer 
system (switchgear SG-E1) to ensure the overall objective of 10 seconds of less 
(from loss to restoration of power) is met.  

2.13 SEQUENCE OF OPERATION – CONVENTIONAL SYNCHRONIZATION 

.1 When utility power is present (default state), the breaker states are as follows: 

.1 Generator breakers G1-B1, G1-B2, G1-B3: CLOSED 

.2 Tie breakers G1-T1, G1-T2: OPEN 

.2 Upon loss of utility power in either incoming feeder Transfer and Distribution Switchgear 
SG-E1 sends start signal to all generators.  

.3 All generators start and build up the voltage and frequency 

.4 When nominal voltage and frequency are attained, breakers E1-B1 and E1-B3 in 
Switchgear SG-E1, close. The total building load is separately supplied by generators 
DG-1 and DG-3 – in up to 10 seconds; generator DG-2 is the redundant machine  

.5 Control system synchronizes the three generators while DG-1 and DG-3 are carrying 
load (no time restriction) 

.6 When the three generators are in sync, tie breakers G1-T1 and G1-T2 close. The bus is 
common and the total building load is shared between three machines in parallel.  

.7 If any of the generators fails to start, to synchronize, or its breaker does not close within a 
pre-programmed time interval, the controls shall lock out the generator and its breaker; 
an alarm shall be generated, and a request for operator intervention shall be issued. The 
total building load continues to be supplied by the two generators remaining connected to 
the common bus.  

.8 If any of the tie breakers does not close, the controls shall lock out the breaker, an alarm 
shall be generated and a request for operator intervention shall be issued.  The tie switch 
in switchgear SG-E1 downstream (or tie breakers further downstream, in the building) 
must be closed manually. 

.9 While the system runs in normal conditions (i.e. generators are connected to their own 
bus, and the three buses are connected together), the master controller shall monitor the 
load and manage the generator system’s capacity (i.e. disconnect and stop one or more 
generators) as follows: 

Load below capacity of one generator – stop two generators 

Load below the aggregate capacity of two generators – stop one generator 
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.10 Upon restoration of utility power to switchgear SG-E1, and after utility power has 
stabilized (pre-programed time delay on retransfer), transfer controller sends signal to 
master controller of switchgear SG-G1 to enter cooldown and shutdown mode.  

2.14 SEQUENCE OF OPERATION – DEAD FIELD (START-UP) SYNCHRONIZATION 

.1 When utility power is present (default state), the breaker states are as follows: 

.1 Generator breakers G1-B1, G1-B2, G1-B3: CLOSED 

.2 Tie breakers G1-T1, G1-T2: CLOSED 

.2 Upon loss of utility power in either incoming feeder Transfer and Distribution Switchgear 
SG-E1 sends start signal to all generators.  

.3 All generators start – without excitation (i.e. dead field) and build up speed, up to nominal 
rpm. 

.4 When the last engine reaches nominal speed, the control system switches on the 
excitation simultaneously on all generators (field flashing). Bus voltage shall build up to 
nominal in less than 7-8 seconds.    

.5 Upon attainment of nominal bus voltage, the control system signals switchgear SG-E1 
downstream to close emergency side breakers E1-B1 and E1-B3. The total building load 
is shared between three machines in parallel. 

.6 Should dead field synchronization fail, the control system shall revert to standard 
synchronization by opening the generator breakers and re-closing them when generator 
and bus frequency match. The tie breakers G1-T1 and G1-T2 shall remain closed.  

.7 If one off-line generator must be connected to the live bus, the control system shall revert 
to standard synchronization by voltage and frequency matching. 

.8 Generator plant capacity management (i.e. taking one or two generators off line) and 
cooldown and shutdown sequences shall be achieved in the same manner as with 
conventional synchronization.   

2.15 CONTROLS AND OPERATOR INTERFACE  

.1 Generator controls can also be integrated with the transfer controls for switchgear lineup 
SG-E1 if the functional and reliability requirements outlined herein are met and if the 
solution offer space or cost savings versus separate controls for each lineup.   

.2 Controls shall be designed to operate the system in automatic, dead field synchronization 
mode, in less than 10 seconds as default.   

.3 System shall also have the capability to manually synchronize the generators in standard 
mode, by matching generator voltage and frequency to those of the bus. All hardware, 
including instrumentation and operator control devices must be provided for this 
functionality.   
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.4 Synchronization controls shall utilize true hot standby (primary and secondary) master 
PLC controllers. 

.5 The controls for monitoring, protection, synchronization and paralleling of each generator 
shall be installed in the top compartment of the switchgear section also containing the 
generator breaker, if possible. The compartment shall be completely equipped, wired and 
programmed at the factory, and shall contain, without being limited to, the following 
components:  

.1 Digital synchronizer and load controller (DSLC) 

.2 Generator management relay  

.3 Redundant remote I/Os connected to both the primary and secondary master 
controllers in an Ethernet ring topology. 

.4 Sync check relays 

.5 Lockout relay 

.6 Bus differential relay 

.7 Ethernet switches 

.8 Miscellaneous control components and wiring associated with the above 
functions including control relays, terminal blocks, fuses, circuit breakers, etc. 

.9 Door-mounted pilot devices, instruments, and controls shall include: 

.1 Indicating lights for 

1. Generator Running 
2. Generator Alarm 
3. Generator Shutdown 
4. Generator Breaker Open/Closed 

.2 Instruments: 

1. Ammeter 
2. Voltmeter 
3. Synchroscope 

.3 Switches and Potentiometers: 

.1 Ammeter switch  

.2 Voltmeter switch 

.3 Voltage adjustment potentiometer 

.4 Speed adjustment potentiometer  

.5 Lockout switch 

.6 Emergency stop pushbutton 

.4 Power Monitor 

.5 Generator Management Relay coordinated with the relays provided for 
the transfer and distribution switchgear SG-E1 to offer the required 
protection and control features for a cost-effective system protection and 
control solution.  

.6 The arrangement of the components described above may be different between 
manufacturers, however, the general intent is to have the generator controls installed 
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only in this section; additional controls associated with the generator may also be 
distributed throughout the lineup or installed in the master control section of the lineup.  

.7 Wiring for external control and monitoring points shall terminate at dedicated terminal 
blocks within the control compartment/section. 

.8 Operator interface (HMI) shall be industrial-type, minimum 15” diagonal, touch screen 
graphic display, mounted on the door of the master control section of the lineup, 
providing the following: 

1. Menu driven display screens for monitoring of status, alarms, and field functions 
and settings, complete with navigation keys. 

2. Generator detail screens providing information on status, operating parameters 
of engine and alternator, etc. – may differ between manufacturers   

3. Single line diagram screen showing the symbols of generators, feeders, 
generator and tie breakers, and bus, all complete with labels. The following 
colours shall represent the status of the various components: 

Feeders and Bus: Energized – Red; De-energized – Green 

Breakers: Closed – Red; Open – Green; Withdrawn – Grey (or blank/no symbol)   

4. Diagnostic screens, including Synchronization History and Alarm Log (loss of 
source, breaker trip, cause of trip), with date and time stamp. 

5. Password protection 

6. Soft buttons that become visible and operable in Manual Mode. 

7. Instructions screen, displaying a step-by-step operation instructions narrative 

8. Settings screen for the various timers, cooldown time and others, if applicable –  
adjustable  

.9 A System Control Switch shall be provided on the door of the master control section to 
allow selection of the operating mode between Automatic and Manual. Changing the 
switch to the Manual position shall generate an alarm. A transparent plastic cover shall 
be provided over the switch. 

.10 Control system to provide Modbus TCP/IP connection for BAS integration.  

2.16 EQUIPMENT IDENTIFICATION  

.1 Provide mimic bus on the front (and back, where applicable) of the switchgear showing 
device symbols and power flow. 

.2 Identify sections and compartments with the device name, per the Single Line Diagram. 
Provide nameplates for all door mounted pilot and control devices.  All names shall be 
legible from a standing position. Materials and colours shall be the manufacturer’s 
standard.  
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2.17 MANUFACTURERS 

1. Acceptable switchgear manufacturers (subject to compliance with this specification): 

1. ABB 

2. Commercial Switchgear Limited (CSL) 

3. KRKA Power  

4. IEM 

5. Eaton  

6. S&C Electric 

7. Schneider Electric 

8. Siemens 

2. Acceptable power circuit breaker manufacturers 

1. ABB 

2. Eaton 

3. Schneider Electric 

4. Siemens 

3. Acceptable protection relay manufacturers 

1. ABB 

2. Basler Electric 

3. Eaton 

4. GE Multilin 

5. Schweitzer (SEL) 

4. Acceptable controls manufacturers:  

1. ABB 

2. ASCO 

3. ComAp  

4. CAT 

5. Eaton 

 

PART 3  -  EXECUTION 

3.1 EXAMINATION 

.1 Verification of Conditions: verify that conditions of substrate previously installed under 
other Sections are acceptable for switchgear assembly installation in accordance with 
manufacturer's written instructions. 
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3.2 INSTALLATION 

.1 Set and secure switchgear assembly in place on channel base, rigid, plumb and square. 

.2 Install field power and control wiring and make connections in accordance with 
manufacturer's recommendations. 

.3 Connect ground bus to building system ground. 

.4 Render entire assembly rodent and insect proof by means of plates, screens or grouting. 

.5 Ensure fixed housing into which circuit breaker moving carriage enters, is plumb. 

.6 Check factory made connections for mechanical security and electrical continuity. 

.7 Check relay settings and fuse sizes against shop drawings and per the recommendations 
of the Power Study. 

3.3 FIELD QUALITY CONTROL (SITE ACCEPTANCE TESTING) 

.1 Perform tests in accordance with Section 26 05 00 - Common Work Results for Electrical.  

.2 Coordinate the test of the paralleling switchgear with the generator site acceptance 
testing so that they can be tested together. Provide load bank of 2000 kW capacity, and 
load bank cables for this purpose. 

.3 Test the installed and connected paralleling switchgear together with the generators and 
the transfer and distribution switchgear as an integrated system to validate performance. 

.4 Operate load interrupter switches (if installed) and circuit breaker closing and tripping 
mechanisms, to verify correct functioning. 

.5 Check insulation of switchgear assembly with DC Hi-Pot tester in accordance with 
manufacturer's approved methods. If values are not satisfactory, clean, dry and heat 
switchgear and repeat tests until readings acceptable to Owner and Consultant. 

.6 Check phase rotation of each feeder. 

.7 Check fuses for correct type and rating. 

.8 Check for grounding continuity. 

.9 Test paralleling switchgear with generators running and load bank connected. Check 
meter readings to ensure proper functioning of instruments and satisfactory load sharing 
between generators.  

.10 Test operation of switchgear in all modes (Auto, Manual, dead field and conventional 
synchronization) and configurations (common bus, segmented bus) to verify correctness 
of installation and wiring and to demonstrate performance to Owner and Consultant. 
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.11 Have factory representative commission final installation and certify proper installation 
and operation before placing in service. 

.12 Prepare Test Report and submit to Owner and Consultant for review. 

3.4 PROTECTION 

.1 Protect installed products and components from damage during construction. 

.2 Repair damage to adjacent materials caused by primary switchgear assembly 
installation. 

3.5 TRAINING 

.1 Upon completion of testing and commissioning, and prior to acceptance, provide training 
of Owner’s personnel in the care and operation of equipment. 

.2 Prepare training material and distribute to Owner prior to conduction the training session. 

.3 Training shall be delivered in a format that includes a “classroom” session followed by a 
hands-on session. 

.4 Present equipment features and components, and demonstrate operation modes.   

.5 Emphasize safety aspects of equipment operation.  

 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SCOPE OF WORK 

.1 This specification covers the requirements for the 15 kV transfer and distribution 
switchgear lineup labeled SG-E1 on the Single Line Diagram and layouts.   

.2 Also included in this package is the supply and installation of a 48 V station battery and 
DC distribution panel. Charger for the station battery is covered under Section 26 33 43,.   

.3 In connection with this equipment, the following services are required: 

.1 Design, manufacturing, programming and setup in accordance with this 
specification 

.2 Factory acceptance testing 

.3 Delivery to the site, unloading and storage 

.4 Installation (physical and electrical) 

.5 Testing and commissioning (site acceptance testing) 

.6 Training of Owner’s operation personnel, and 

.7 Documentation 

.4 This equipment design and construction must be coordinated with that of generator 
paralleling switchgear (Section 26 13 18.1), to ensure the performance of the integrated 
system of generators, paralleling and transfer/distribution switchgear is as specified, and 
that a reliable and cost-effective solution is provided.  

.5 The transfer and distribution switchgear SG-E1 shall be the product of the same 
manufacturer supplying the generator paralleling switchgear SG-G1 for reasons of 
component commonality, coordination of features and performance, and single source of 
responsibility.  

.6 The Generators and Paralleling Switchgear SG-G1 are shown on the Single Line 
Diagram and layout drawings 
 

1.2 REFERENCE STANDARDS 

.1 CSA International 

.1 CSA C22.2 No.14, Industrial Control Equipment. 

.2 CSA C22.2 No. 58, High-Voltage Isolating Switches. 

.3 CSA G40.20/G40.21, General Requirements for Rolled or Welded Structural 
Quality Steel/Structural Quality Steel. 

.2 National Electrical Manufacturers Association (NEMA) 
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1.3 ACTION AND INFORMATION SUBMITTALS 

.1 Submit in accordance with Section 01 33 00 - Submittal Procedures. 

.2 Shop Drawings: 

1. Bill of Material 

2. Product Data: include dimensions and manufacturer’s technical data on features, 
performance, electrical characteristics, ratings, and finishes. 

3. All shop drawings and manufacturer’s descriptive literature shall clearly reflect 
the requirements of this specific Project. 

.3 Include information not limited to the following: 

1. Complete outline dimensions of the switchgear lineup, including control section 
(if standalone). Provide overall plans and elevations, foundation plans and 
operating weight, locations of all accessories and equipment. Detailed 
interface arrangement of the components shall be shown. 

2. Details of bus connections between switchgear sections. 

3. Mimic bus on front of the lineup, warning signs, and  nameplates. 

4. Single line and three-line diagrams of the complete assemblies. 

5. Catalogue sheets showing physical and electrical characteristics of all 
equipment and devices. Include: station battery, circuit breakers, load 
interrupter switches, digital power monitors, programmable logic controller and 
peripherals, pilot devices, operator interfaces, relays  etc. 

6. Elementary wiring diagrams of all power and control devices, alarm, monitoring 
and instrumentation circuits.  

7. Wiring diagrams shall indicate and differentiate between factory wiring and field 
installed wiring. At each wiring terminal, identify source and load served.  

8. A line numbering method shall be incorporated and all associated components 
shall be referenced by line number to enable rapid location in the circuits of 
related elements, e.g. relay coils, contacts, etc.  

9. Time current curves of fuses and protection relays. 

10. Power draw of all breakers and control components. 

11. Calculation of station battery capacity. 

12. Coordinate with the wiring of the generator paralleling switchgear in order to 
prepare point-to-point wiring diagrams in AutoCAD of the integrated system.  

13. The wiring diagrams must show connections between components installed in 
the paralleling switchgear, and between 

1. Paralleling switchgear and Transfer and Distribution switchgear  

2. Paralleling switchgear and Building Automation System   
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1.4 CLOSEOUT SUBMITTALS 

.1 Submit in accordance with Section 01 78 00 - Closeout Submittals. 

.2 Operation and Maintenance Data: submit operation and maintenance data for switchgear 
assembly for incorporation into manual. Include the following:  

1. Shop drawings, including any field modifications or changes to reflect actual, 
“as installed” conditions. 

2. Technical data (Manufacturer/OEM) in searchable .pdf format: 

1. illustrated parts lists with catalogue numbers 

2. schematic diagram of electrical controls 

3. fault locating guide 

4. precise details for adjustment and setting of time delay relays or 
sensing controls, which require on site adjustment. 

3. Complete point-to-point wiring diagrams in AutoCAD showing connections 
between internal components as well as between internal components and the 
paralleling switchgear and/or generators.  

4. Operation instructions for each individual component 

5. Recommended maintenance and repair/troubleshooting instructions and schedules 

6. Certified factory and field test reports 

7. Warranty 

8. Addresses and phone numbers of suppliers and/or their authorized representatives. 

1.5 SOURCE QUALITY CONTROL (FACTORY ACCEPTANCE TESTING - FAT) 

.1 Owner and Consultant will conduct inspection of the transfer/distribution switchgear at the 
manufacturer’s plant and witness its testing prior to shipping.  

.2 The inspection of the switchgear and testing in the presence of Owner and Consultant is 
intended only for demonstration and confirmation of performance. The switchgear 
manufacturers shall conduct its production tests and validate the full operation of the 
equipment prior to the witnessed test.  

.3 Notify Owner and Consultant in writing minimum 15 days before the date of the factory 
testing.  

.4 Submit manufacturer's type test certificate indicating cubicles of the transfer/distribution 
switchgear, together with their components were tested as an integrated assembly.   

.5 Submit test procedures, at least 10 days prior to testing 
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.6 The Contractor shall retain the equipment manufacturer or an independent party to 
complete the power study before the FAT, so that recommended settings for the relays 
can be implemented and tested prior to the equipment being shipped to the site.    

.7 At the time of factory testing the control logic programming shall be completed, 
debugged, and ready for demonstration. Failure to comply with this requirement may 
result in repeated testing, at Contractor’s expense.  

.8 Have the equipment set up in conditions similar to those of the final installation, including 
control wiring between power and control sections. All sources of power and measuring / 
monitoring / recording devices and instruments shall be available to simulate the real-life 
operation scenarios and monitor equipment response. 

.9 Demonstrate automatic and manual operation of the equipment. Simulate utility power 
failure, forward transfer to the generator source, and utility power restoration followed by 
reverse transfer from generator to utility power.       

.10 Demonstrate operation of switches, breakers, pilot devices, alarms, and communications 
interface.  

.11 Document the outcome of the inspection and testing in a final FAT Report – to be 
submitted to, and approved by, the Owner and the Consultant.   

1.6 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle transfer/distribution switchgear in accordance with Section 
01 61 00 - Common Product Requirements and with manufacturer's written instructions 

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

.3 Storage and Handling Requirements: 

.1 Ship and store switchgear assembly in upright position. 

.2 Keep doors locked and protect instruments from damage and dust. 

.3 Ship channel base sills, anchoring devices in advance of switchgear. 

.4 Store switchgear indoors in dry location and in accordance with manufacturer's 
recommendations in clean, dry, well-ventilated area. 

.5 Store and protect switchgear assembly from nicks, scratches, and blemishes. 

.6 Replace defective or damaged materials with new. 

1.7 COORDINATION 

.1 Co-ordinate time-current characteristics of protective relays and fuses (if used) fuses and 
with the completion of the Power Study by the switchgear manufacturer or an 
independent party. 
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1.8 EXTRA MATERIALS 

.1 Submit maintenance materials in accordance with 01 78 00 - Closeout Submittals. 

.2 Include: 

.1 1 set of power fuses of each type (if installed). 

.2 6 of each type of indicator light bulbs installed. 

.3 Touch-up Paint of same colour as switchgear enclosure. 

 

PART 2 -  PRODUCTS 

2.1 MATERIALS 

.1 Switchgear assembly: to EEMAC G8-3.2, G8-3.3 or both, as applicable. 

.2 Steel for cubicles: to CSA G40.21. 

.3 Load Interrupter Switches (if used): to CSA C22.2 No.193. 

.4 Isolating Switches (if used): CSA C22.2 No.58  

.5 Insulators: to EEMAC G1-1 

.6 Enclosure finish: to ANSI C57.12. 

2.2 SWITCHGEAR DESCRIPTION 

.1 Equipment shall be completely factory-built, assembled, wired, and tested. All equipment 
and components shall be of new construction. 

.2 Transfer and distribution switchgear: indoor, 13.8 kV, 600 A, 3 phase, 3 wire, short circuit 
capacity 31.5 kA, BIL 95 kV. 

.3 Configured as a single lineup consisting of a control section and two power sections with 
two buses separated by a tie switch, and performing the following functions: 

.1 Receive two incoming underground utility power feeders, one for each section, 
via draw-out circuit breakers 

.2 Receive two overhead emergency power feeders (from generator 
plant/paralleling switchgear), one for each section, via draw-out circuit breakers  

.3 Supply two outgoing underground distribution feeders, one from each section, via 
draw-out circuit breakers or fused load break switches 

.4 Supply an integral station transformer for local power (within the Powerhouse), 
via draw-out circuit breakers or a fused load break switch 

.5 Execute transfers between the utility and generator supply sources in open-
transition transfer mode, and 
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.6 Provide operator interface for control and monitoring of system status, and 
instruments for displaying power flow in the utility feeders   

.7 Controls can also be integrated with those of the paralleling switchgear if the 
manufacturer can offer this option – subject to the functional requirements and 
space constraints 

2.3 ENCLOSURE 

.1 Assembly of metal clad or combination of metal clad and metal enclosed sections (if 
switches are also employed), free standing, floor mounted, dead front, CSA Enclosure 1,  
constructed from rolled flat steel sheets. Size: maximum 24 ft (7300 mm) wide by 90 
inches (2286 mm) deep.   

NOTE: These dimensions are critical and must not be exceeded regardless of the 
power devices employed.  

.2 Switchgear sections shall be arranged with due consideration to accessibility. Access 
shall be provided from both front and back. If draw-out device (breakers) are used, their 
placement shall be such that adequate access and working clearances are maintained. 
Carefully review the space layout, including the position of columns to ensure the 
proposed layout complies with the accessibility and clearance requirements.  

.3 Cubicle exterior and interior: gray. 

.4 Ventilating louvres: insect and vermin-proof with easily replaceable fiberglass filters. 

.5 Use non-corrosive bolts and hardware. 

.6 Steel channel sills for base mounting in single length common to multi-cubicle lineup. 

.7 Full height outer doors, gasketed, hinged on same side, with provision for multiple 
padlocking. All rear doors shall be padlockable. Three point latch, stops, to open at least 
135 degrees with viewing windows of transparent shatterproof material for inspection of 
disconnecting switch position. 

.8 Gaskets on removable covers. 

.9 Inner door (where required): hinged and bolted mesh steel screens to prevent inadvertent 
contact with exposed live parts, to open at least 90 degrees. 

.10 Storage container on inside surface of door capable of accommodating 3 spare fuse 
refills (if used) .Include spare fuses. 

.11 Metal pocket with weatherproof envelope and 1 set of drawings and diagram prints on 
inside surface of door. 

.12 Space heaters: 120 V, 250 W, 60 Hz, single phase, low watt density complete with 
thermostat and breaker in each cubicle. 

.13 Circuit breaker compartments shall be designed to house 15.0 kV removable-element 
circuit breakers. Stationary primary disconnect contacts shall be silver-plated copper. 
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Grounded metal safety shutters shall isolate all primary connections in compartment 
when breaker is withdrawn from connected position. 

.14 Access control: Equip doors providing access to interrupter switches with fuses (if used) 
with key to guard against: 

.1 Opening door if interrupter switch on source side of fuse is closed. 

.2 Closing interrupter switch if door is open. 

2.4 BUS BARS 

.1 Three phase, insulated and full capacity neutral bus bars, continuous current rating 600 A 
extending full width of multi-cubicle power lineup and suitably supported on insulators. 

.2 Main connections between bus bars and major switching components of continuous 
current rating to match major switching components. 

.3 High conductivity tin plated copper for bus bars and main connections. 

.4 Brace bus bar system including ground bus to withstand stresses resulting from short 
circuit currents specified. 

.5 Tin surfaced joints, secured with non-corrosive bolts and Belleville washers, tightened 
with torque wrench in accordance with manufacturer's recommendations. 

.6 Identify phases of bus bars by suitable marking. 

.7 Bus bar connectors when switchgear shipped in more than one section. 

.8 Include full capacity neutral. 

2.5 GROUNDING 

.1 Copper ground bus not smaller than 50 x 6 mm extending full width of multi-cubicle 
switchboard and situated at bottom. 

.2 Lugs at each end for size 2/0AWG grounding cable. 

.3 Bond non-current carrying parts, including switchgear framework, enclosure and bases to 
ground bus. 

2.6 WIRING/TERMINATIONS 

1. Power feeders to and from the switchgear lineup are high voltage cables, as shown on 
the drawings. Adequate space shall be provided in each section for installation, 
termination and connection of the incoming/outgoing cables. Cables enter the switchgear 
through the bottom and the top, as shown on the drawings. 

2. Front accessible, isolated vertical wireways for routing of factory and field control wiring 
through each section/compartment of the switchgear 
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3. Control wiring: 

1. SIS type, minimum 12 gauge for control circuits and 10 gauge for current 
transformer and shunt trip circuits. 

2. ring type terminations suitable for 10 gauge wiring 

3. current transformer secondary wiring connected to shorting terminal blocks 

4. Control wiring across shipping splits terminated at identically marked terminal blocks in 
each section; wire jumpers terminated with ring connectors at each terminal block 

5. Control wiring leaving the switchgear routed though terminal blocks with numbered strips 
and provision for #10 AWG field connections and marked as to its origin and destination 
by means of wire markers/sleeves at each end. 

6. Control wiring terminated with compression, ring-type connectors. Rail-mounted fuse 
blocks, disconnect switches and terminal blocks of finger safe design. 

7. Identification of source and load served at each wiring terminal, by means of sleeves heat 
stamped with the wire origin and destination information. 

2.7 LOAD INTERRUPTER SWITCHES (if used) 

.1 Load Interrupter Switch: to CSA C22.2 No.193. 

.2 3 pole, quick-make, quick-break assembly, stored energy operating mechanism, manual 
operated, assembled on welded steel base. 

.3 Continuous full load rating: 600 A, interrupting rating: 600 A, peak withstand and duty-
cycle fault closing of 65,000 A. 

.4 Voltage rating: 15 kV. 

.5 95 kV BIL. 

.6 Interphase barriers. 

.7 Non-removable operating handle c/w provision for pad locking. 

.8 Power fuses: as shown. 

.9 Include viewing windows to allow full view of the position of all three switch blades. 

.10 Interlocks with features as follow: 

.1 Fuse is only accessible after switch is opened. 

.2 Switch can be closed only after fuse access door is closed 

2.8 CIRCUIT BREAKERS 

.1 Circuit breakers shall be draw-out type, rated 1200 A, with symmetrical interrupting rating 
of 31.5 kA at 13.8 kV. Circuit breakers of equal rating shall be interchangeable. 
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.2 Breaker operation shall be by electrically charged, mechanically and electrically trip-free, 
stored-energy spring. A handle shall be provided to manually charge the spring.   

.3 Breakers shall be equipped with secondary disconnecting contacts, which shall 
automatically engage in the connected position. 

.4 Each breaker compartment shall have a breaker rack-out device. In the disconnected 
position, breaker shall be easily removable from compartment, with door closed.  Breaker 
position shall be indicated visibly.  

.5 Rack-out device shall have provisions to padlock in connected or disconnected position. 
When locked in disconnected position, breaker shall be removable from compartment 
using portable lifting device. Padlock shall not interfere with breaker operation 

.6 Interlocks shall prevent moving breaker to or from operating position unless main 
contacts are open. Operating springs shall be discharged automatically when breaker is 
moved from the connected or disconnected position.  

.7 Automatic shutters shall cover primary disconnect stabs when breaker is withdrawn to 
test/disconnect position. Linkages connected to racking mechanism shall positively drive 
shutters. A stationary barrier shall be located in front of the shutters for additional safety 

.8 Breaker control voltage shall be 120 V AC from an external source (station transformer).  

.9 If installed in the lower compartment breaker shall be capable of being removed without 
the use of a breaker dolly once it is moved to the disconnected position  

.10 Each circuit breaker shall be provided with an auxiliary switch containing six “a” (normally 
open) and six “b” (normally closed) contacts. All spare contacts shall be wired to terminal 
blocks. 

.11 Each circuit breaker shall be provided with a position switch indicating whether the circuit 
breaker is in the “Connected” or Disconnected” position. Each switch shall have a three 
“a” (normally open) and three “b” (normally closed) contacts.  All spare contacts shall be 
wired to terminal blocks.  

.12 For each breaker provide a hand-resettable lockout relay (device 86) to disable closing of 
the corresponding circuit breaker until the relay has been reset.  

.13 Each breaker compartment shall have the following devices mounted on the 
compartment door: 

.1 two-position Auto/Manual selector switch wired in breaker control circuit. 
Selecting “Auto” shall permit automatic operation as dictated by the paralleling 
controls; selecting “Manual” shall permit operation using the local breaker control 
switch. Selector switch contacts shall be wired to inputs on the appropriate 
protective relay to monitor the switch position 

.2 three indicating lights, pushbutton type (push-to-test): red for CLOSED, green for 
OPEN, and one white for the lockout relay.  
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2.9 PROTECTION RELAYS 

.1 Each feeder breaker (total of 4) shall have a relay providing feeder protection, control, 
monitoring and metering functions in one digital relay package for application on feeders 
and suitable for incorporation into an integrated switchgear monitoring and transfer 
control system. 

.2 The feeder protection relays shall be selected by the switchgear manufacturer and shall 
incorporate the following:  

.1 Protection functions 

.2 Control functions: 

.3 Monitoring and metering functions: 

.4 Communications  

.5 HMI shall have used programmable LEDs and pushbuttons for status and 
manual control and navigation.  

2.10 INSTRUMENT TRANSFORMERS 

.1 Current transformer accuracy shall be ANSI standard. Transformer mechanical ratings 
shall equal the momentary rating of the circuit breakers. Bar type current transformers, 
when mounted in switchgear assemblies, shall be rated for the full voltage of the 
switchgear. 

.2 Short circuit style terminal blocks shall be installed in current transformer secondary 
wiring between the current transformer and all connected devices. 

.3 Voltage transformers shall be draw-out type, with current-limiting fuses and with BIL 
rating equal to that of the switchgear.  

2.11 ARC FLASH MITIGATION 

.1 Provide capability to lower the incident energy level that an operator could be exposed to 
during maintenance activities on energized switchgear, using active arc flash mitigation 
technology 

.2 The arc flash energy shall be limited to a maximum of 8 cal./cm sq. at 18” from the gear, 
and arc extinction time shall be less than 4 ms after fault detection such as ABB UFES 
solution (Ultra-Fast Earthing switch). 

.3 The solution employed for arc flash reduction depends on the technologies of various 
manufacturers, with performance equal to ABB UFES solution. Regardless of 
manufacturer and technology, arc energy reduction shall be achieved without sacrificing 
coordination. 

2.12 OWNER METERING 

.1 Provide, in each breaker section, the following: 

.1 Voltage selector switch 
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.2 Ammeter selector switch 

.3 Analog voltage and current meter, switchboard type, with range appropriate for 
the maximum ratings of the circuit.   

2.13 STATION TRANSFORMER 

.1 Rating: 75 kVA, 1 phase, 60 Hz.  

.2 Impedance: standard.  

.3 Insulation class: 2200 C 

.4 Primary winding: 13.8 kV, delta, BIL 95 kV  

.5 Secondary winding: 120/240 V, three wire with neutral brought out and effectively 
grounded   

.6 No load and full load losses to not exceed those indicated in CAN/CSA-C802.2. 

2.14 TRANSFER CONTROLS 

.1 Each pair of utility – generator breakers shall be configured to operate as a transfer with 
the utility as the preferred source and the generator as the alternate source. 

.2 Default state of switching devices is as follows:  

.1 Utility source breakers: Normally closed 

.2 Generator source breakers: Normally open 

.3 Tie breaker (switch, if used): Normally open 

.3 Interlocking shall be provided between the utility, generator breakers and tie breaker 
(switch) to prevent paralleling of sources, as follows: 

.1 Utility breakers across the tie  

.2 Generator breakers across the tie 

.3 Utility breakers and generators breakers on the same section of bus 

.4 Utility breakers and generator breakers across the tie. 

.4 System default operation mode shall be Auto. In this mode the system reacts to the loss 
of the power source currently supplying the load by effecting transfers to the alternate 
source. 

.5 Transfer controls shall monitor the status of all tie breakers and tie load break switches 
downstream of transfer switchgear (i.e. in the building).  Should any of the downstream 
tie breakers or tie load break switches be closed, transfer from utility supply to generator 
supply shall only be executed  after at least two generators are operational and 
synchronized, and the corresponding generator breakers and the tie breaker(s) in 
Switchgear SG-G1 are closed. 

.6 Manual operation capability shall be provided for both operation and testing purposes. 
Closing of breakers and tie switch shall only be possible for safe configuration, as 
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allowed by the interlocks for operation purposes. For testing purposes (i.e. when 
breakers are withdrawn) closing of breakers shall not be restricted by the interlocks.    

.7 Transfers between the two sources shall be open transition type, both on loss and 
restoration of the preferred source (forward and reverse).  

.8 Transfer controls shall be implemented using programmable logic residing in two 
independent PLCs (or purpose-built controllers), one for each of the two bus sections. 
The PLCs / controllers and their I/O modules shall be configured for operation in hot 
standby mode, so that each can assume the functionality of the other in case of failure. 

.9 Time delays shall be programmable for the forward and reverse transfers, with the 
forward transfer being the shortest non-zero time from the moment the alternate source 
becomes available (i.e. voltage and frequency within parameters). Reverse transfer time 
delay shall be adjustable up to 60 minutes to allow for stabilization of the returning source 
(preferred source – utility) 

.10 Controls shall be housed in separate section, matching the height of the power lineup. 
The section shall accommodate sensing relays, power supplies, processing units, I/O 
modules, terminal blocks, miscellaneous control and pilot devices, wiring, and an 
operator interface. Controls can also be integrated with those of the paralleling 
switchgear if the manufacturer can offer this option – subject to the functional 
requirements and space constraints 

.11 Indicating lights shall be installed on the door of the control section to show the following 
conditions: 

.1 Status of each source (total of 4): Red – available 

.2 Source connected (total of 4): Green: connected 

.3 System not fully in Auto (if any of the individual breaker selector switches is in 
Manual) 

.4 Control power failure 

.5 Any other trouble or alarm, per manufacturer’s standard or recommendation  

.12 Audible alarm shall be provided to operate in conjunction with all monitored alarm 
conditions. Alarm acknowledgement via pushbutton shall also be provided for silencing 
the alarm.  

.13 Operator interface (HMI) shall be a touch screen configured to display the following 
information: 

.1 System single line diagram, with devices colour-coded to indicate their status 
(Red – Closed; Green – Open; Grey – Withdrawn/Disconnected) 

.2 Navigation screens for settings, selection of operating modes, administrative 
functions 

.3 Alarm log for recording event history, with date and time stamp 

.14 Power supply for controls shall also be redundant, with the primary source being the 
available AC source (utility or generator) and the backup source being the station battery. 
Provide converters and transfer circuits / best source selectors as required to ensure the 
continuity of control power under all operation scenarios.     
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2.15 EQUIPMENT IDENTIFICATION  

.1 Provide mimic bus on the front (and back, where applicable) of the switchgear showing 
device symbols and power flow. 

.2 Identify sections and compartments with the device name, per the Single Line Diagram. 
Provide nameplates for all door mounted pilot and control devices.  All names shall be 
legible from a standing position. Materials and colours shall be the manufacturer’s 
standard.  

2.16 WARNING SIGNS 

.1 Include warning signs in accordance with Section 26 05 00 - Common Work Results for 
Electrical. 

2.17 MANUFACTURERS 

1. Acceptable switchgear manufacturers (subject to compliance with this specification): 

1. ABB 
2. Commercial Switchgear Limited (CSL) 
3. KRKA Power  
4. IEM 
5. Eaton  
6. S&C Electric 
7. Schneider Electric 
8. Siemens 

2. Acceptable power circuit breaker manufacturers 
1. ABB 
2. Eaton 
3. Schneider Electric 
4. Siemens 

3. Acceptable protection relay manufacturers 

1. ABB 

2. Basler Electric 

3. Eaton 

4. GE Multilin 

5. Schweitzer (SEL) 

4. Acceptable controls manufacturers:  

1. ABB 

2. ASCO 
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3. ComAp  

4. CAT 

5. Eaton 

 

PART 3  -  EXECUTION 

3.1 EXAMINATION 

.1 Verification of Conditions: verify that conditions of substrate previously installed under 
other Sections are acceptable for switchgear assembly installation in accordance with 
manufacturer's written instructions. 

3.2 INSTALLATION 

.1 Set and secure switchgear assembly in place on channel base, rigid, plumb and square. 

.2 Make field connections in accordance with manufacturer's recommendations. 

.3 Connect ground bus to building system ground. 

.4 Render entire assembly rodent and insect proof by means of plates, screens or grouting. 

.5 Ensure fixed housing into which circuit breaker moving carriage enters, is plumb. 

.6 Check factory made connections for mechanical security and electrical continuity. 

.7 Check relay settings and fuse sizes against shop drawings. 

3.3 FIELD QUALITY CONTROL (SITE ACCEPTANCE TESTING) 

.1 Perform tests in accordance with Section 26 05 00 - Common Work Results for Electrical. 

.2 Operate load interrupter switches (if installed) and circuit breaker closing and tripping 
mechanisms, to verify correct functioning. 

.3 Check insulation of switchgear assembly with DC Hi-Pot tester in accordance with 
manufacturer's approved methods. If values are not satisfactory, clean, dry and heat 
switchgear and repeat tests until readings acceptable to Owner and Consultant. 

.4 Check phase rotation of each feeder. 

.5 Check fuses for correct type and rating (if used). 

.6 Ensure relay settings are as per the recommendations of the Power Study. 

.7 Check for grounding and neutral continuity between station ground and system neutral 
Place primary switchgear in service and check meter readings to ensure proper 
functioning of instruments and satisfactory phase balance of loads. 
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.8 Have factory representative commission final installation and certify proper installation 
and operation. 

.9 Test operation of switchgear in all modes and configurations to verify correctness of 
installation and wiring and demonstrate performance to Owner and Consultant. 

3.4 PROTECTION 

.1 Protect installed products and components from damage during construction. 

.2 Repair damage to adjacent materials caused by primary switchgear assembly 
installation. 

3.5 TRAINING 

.1 Upon completion of testing and commissioning, and prior to acceptance, provide training 
of Owner’s personnel in the care and operation of equipment. 

.2 Prepare training material and distribute to Owner prior to conduction the training session. 

.3 Training shall be delivered in a format that includes a “classroom” session followed by a 
hands-on session. 

.4 Present equipment features and components, and demonstrate operation modes.   

.5 Emphasize safety aspects of equipment operation.  

 

END OF SECTION 
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PART 1 -  GENERAL 

1.1 SHOP DRAWINGS AND PRODUCT DATA 

.1 Submit shop drawings and product data in accordance with Section 26 05 00. 

PART 2 -  PRODUCTS 

2.1 SWITCHES 

.1 Line Switches:  

.1 20 A, 120 V, single pole; three-way switches where shown on drawings. 

.2 Manually-operated general purpose ac switches with following features: 

.3 Terminal holes approved for No. 10 AWG wire; silver alloy contacts. 

.4 Urea or melamine molding for parts subject to carbon tracking. 

.5 Toggle operated, fully rated, and up to 80% of rated capacity of motor loads. 

.6 Switches of one manufacturer throughout project. 

.7 Acceptable materials: Hubbell, Leviton or equivalent.  

2.2 RECEPTACLES 

.1 Duplex receptacles, CSA type 5-15 R, 125 V, 15 A, U ground, with following features: 

.1 Ivory urea molded housing. 

.2 Suitable for No. 10 AWG for back and side wiring. 

.3 Break-off links for use as split receptacles. 

.4 Eight back wired entrances, four side wiring screws. 

.5 Triple wipe contacts and rivetted grounding contacts 

.6 Receptacles of one manufacturer throughout project 

.7 Acceptable materials: Hubbell, Leviton or equivalent. 

2.3 COVER PLATES 

.1 Cover plates for wiring devices. 

.2 Cover plates from one manufacturer throughout project. 

.3 Sheet steel utility box cover for wiring devices installed in surface-mounted utility boxes. 

.4 Sheet metal cover plates for wiring devices mounted in surface-mounted FS or FD type 
conduit boxes. 
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PART 3 -  EXECUTION 

3.1 INSTALLATION 

.1 Switches: 

.1 Install single throw switches with handle in "UP" position when switch closed. 

.2 Install switches in gang type outlet box when more than one switch is required in one 
location. 

.3 Mount switches at 1400 mm height above the floor.  

.2 Receptacles: 

.1 Install receptacles in gang type outlet box when more than one receptacle is required 
in one location. 

.2 Mount receptacles at 1200 mm in utility rooms 

.3 Cover plates: 

.1 Install suitable common cover plates where wiring devices are grouped. 

.2 Do not use cover plates meant for flush outlet boxes on surface-mounted boxes. 

 

END OF SECTION 
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PART 1 -  GENERAL 

1.1 PRODUCT DATA 

.1 Submit shop product data (shop drawings) showing electrical detail of each disconnect switch, 
quantity, rating and enclosure dimensions. 

.2 Submit fuse performance data characteristics for each fuse type and size above 100 A.  

1.2 MAINTENANCE MATERIALS 

.1 Provide maintenance materials in accordance with Section 26 05 00. 

.2 Six spare fuses of each type and size installed up to 600 A. 

PART 2 -  PRODUCTS 

2.1 DISCONNECT SWITCHES 

.1 Fused, horsepower rated disconnect switch in CSA Enclosure 1, size as indicated. 

.2 Mechanically interlocked door to prevent opening when handle in ON position, with provision 
for padlocking in off switch position by three locks. 

.3 Quick-make, quick-break action. 

.4 ON-OFF switch position indication on switch enclosure cover. 

.5 Fuse holders: suitable without adaptors, for type and size of fuse indicated. 

2.2 FUSES 

.1 HRCI-J fuses (formerly Class J): time delay, capable of carrying 500% of its rated current for 
10 s minimum. 

2.3 EQUIPMENT IDENTIFICATION 

.1 Provide equipment identification in accordance with Section 26 05 00 - Electrical General 
Requirements. 

.2 For each disconnect switch provide nameplate indicating load controlled. 

2.4 MANUFACTURERS 

.1 Eaton Electric (Cutler-Hammer) 

.2 Schneider Electric 

.3 Siemens 
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PART 3 -  EXECUTION 

3.1 INSTALLATION 

.1 Install disconnect switches complete with fuses. 

.2 Ensure correct fuses fitted to assigned electrical circuit. 

 

END OF SECTION 
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PART 1 – GENERAL  

1.1 SCOPE OF WORK 

1. This specification covers the supply, installation, testing and commissioning of three (3) 
Diesel generators for a health care application. The generators are indoor type, labelled 
DG-1, DG-2 and DG-3, as noted in the attached Single Line Diagram and layout 
drawings. 

2. In connection with this equipment the scope of work shall also include the cost of the 
following services: 

1. Factory Acceptance Testing (FAT) of the generators prior to shipping to the 
installation site. The testing will be witnessed by the Owner and/or Owner’s 
representative (Consultant).  

2. Shipping of the generators to the installation site, unloading and moving into the 
building.  

3. Installation, Site Acceptance Testing (SAT) and commissioning. 

4. Preparation and submission of documentation  

5. Site support by the manufacturer, including as many visits as required by the 
Contractor during installation, SAT and commissioning, to ensure soundness of the 
installation and adequate performance during testing and commissioning. 

6. Training of Hospital’s site operating personnel upon acceptance of the work 

1.2 REFERENCE STANDARDS 

1. Canadian Standards Association: C282-05, CSA Z299, CSA 22.2 – 94, CSA B-139 

2. Technical Standards and Safety Association (TSSA) 

3. Underwriters’ Laboratories of Canada, Inc. (ULC) 

4. American National Standards Institute/American Society of Mechanical Engineers 
(ANSI/ASME) 

B16.5 -. Steel Pipe Flanges and Flanged Fittings 
C50,- Rotating Machines 

5. American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE): 
ASHRAE Handbook, HVAC Applications Volume, Chapter 47, “Sound and Vibration 
Control) 

6. American Society for Testing and Materials (ASTM):  

D975 - Standard Specification for Diesel Fuel Oils 
D2622 - Standard Test Method for Sulphur in Petroleum Products 

7. ISO 8528 - Reciprocating internal combustion engine-driven alternating current 
generating sets 
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8. ISO 3046 – Reciprocating Internal Combustion Engines 

9. National Electrical Manufacturers Association (NEMA) 

MG1 Motors and Generators 
MG2    Safety Standard for Construction and Guide for Selection, Installation and 

Use of Electric Motors and Generators 

10. National Fire Protection Association (NFPA)  

37 Stationary Combustion Engines and Gas Turbines  
70 National Electrical Code  

 101 Standard for Safety to Life from Fire in Buildings and Structures 
  110 Emergency and Standby Power Systems   

11. Underwriters Laboratories, Inc. (UL) 

142 Above-ground Tanks for Flammable and Combustible Liquids 
489 Low Voltage Circuit Breakers 
1066 Power Circuit Breakers 
2200 Stationary Engine Generator Assemblies (600V generators or less) 

12. Occupational Health and Safety Administration (OHSA): 29 CFR 1910, Occupational 
Safety and Health Standards 

1.3 WARRANTY 

1. Warranty Period:  two (2) years, commencing upon acceptance of the equipment by the 
Hospital.  

2. Warranty shall account for continuous operation of the system for an extended outage 
duration.  

3. Warranty shall include two (2) preventative maintenance (PM) visits per year; each visit 
shall include up to four (4) hours of site support following the completion of the PM tasks. 
Provide separate cost of yearly PM service following the expiration of warranty.  

4. Manufacturer shall agree to repair or replace all generator components that fail in 
materials or workmanship within the specified warranty period. Warranty shall include all 
labour, material, and related expenses to restore equipment and / or components from 
failures. 

5. Correction of defects in materials and workmanship shall be completed within ten (10) 
days from receiving written notification of equipment failure to meet the guaranteed 
performance. In the meantime, the Hospital reserves the right to use the equipment as 
required for operation until service is performed.  

6. The warranty specified in this Article shall not deprive the Hospital of rights under other 
provisions of the Contract Documents and shall be in addition to, and run concurrent with, 
other warranties made by the manufacturer under the requirements of the Contract 
Documents. 
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1.4 SUBMITTALS 

1. Provide the following product information:  

1. Capacity calculations to verify that the power ratings of submitted engine-
generator set are adequate for the specified load profile.   

2. General arrangement drawings showing the overall dimensions, clearances, and 
operating weights. 

3. Product Data:   

1. Continuous full load output of set at 0.8 PF lagging 

2. Engine: make and model, DIN rating, performance curve 

3. Engine heaters: make and electrical characteristics 

4. Cooling air requirements (cfm) and radiator sizing calculations 

5. Governor: make and type 

6. Exhaust muffler (silencer): make, type and acoustic performance curve  

7. Flow diagrams for Diesel fuel, cooling air and lubricating oil 

8. Fuel consumption data at 50%, 75% and 100% load 

9. Acoustical performance of the open engine 

10. Emissions content of the engine. 

11. Alternator: make, model, reactance data and Thermal Damage Curve 

12. Voltage Regulator: make, model and type 

13. Battery: make, type, capacity and other relevant characteristics 

14. Battery Charger: make, model and relevant characteristics 

15. Control Panel: make and type of meters and controls 

16. Circuit breakers, relays 

17. Communications interface type and capabilities   

2. Submit shop drawings, including: 

1. Bill of Material 

2. Dimensioned outlines of generator sets showing plan, side, front, rear and side 
views, and anchoring provisions 

3. AC single line and three-line schematic diagrams with all components cross 
referenced. 

4. Equipment interconnection drawings showing terminal points and external device 
function. 

5. Schedule of breakers, with all relevant ratings 

6. Calculation of battery size and battery charger, in accordance with ANSI/IEEE-
1115. 
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7. Quality control procedures, including: 

1. Factory witness test and field-test procedures 

2. Sample factory witness test report  

3. A summary of the customer training to be furnished.  Training shall be 
conducted by a factory service technician at the Project Site. 

8. Certifications:  submit paragraph-by-paragraph specification compliance 
statement, describing the differences between the specified and proposed 
equipment.  Submit proof of compliance with indicated qualification requirements. 

3. Provide Operation and Maintenance Manual in printed and soft format. Include the 
following: 

1. Shop drawings, including any field modifications or changes to reflect actual, “as 
installed” conditions. 

2. Technical data:  

1. Illustrated parts lists with catalogue numbers 

2. Schematic diagram of electrical controls 

3. Flow diagrams for: fuel system, lubricating oil, cooling system 

4. Fault locating guide 

5. Precise details for adjustment and setting of time delay relays or sensing 
controls, which require on site adjustment. 

3. Complete point-to-point wiring diagrams in AutoCAD showing connections 
between components installed inside the generator control panel, and between 
the generator(s) and external equipment/switchgear or other equipment (e.g. fuel 
tanks, ventilation controls, monitoring system etc.) 

4. Operation instructions for each individual component 

5. Recommended maintenance and repair/troubleshooting instructions and 
schedules 

6. Recommended spare parts list, showing all consumables anticipated to be 
required during routine maintenance and testing 

7. Certified factory and field test reports 

8. Warranty  

9. Addresses and phone numbers of suppliers and/or their authorized 
representatives. 

4. The soft format documents shall be AutoCAD and PDF files. 

5. PDF files shall be created in Adobe Acrobat and shall be formatted with bookmarks and 
table of contents.   

6. Printed (hard copy) documents shall be assembled in a manual complete with a CD/DVD 
or flash drive, inserted in a plastic sleeve attached to the manual binder. 
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1.5 SOURCE QUALITY CONTROL 

1. Provide Factory Acceptance Testing (FAT) of the equipment at the manufacturer’s facility 
in presence of Hospital and/or Hospital’s representatives.  

2. The Bid Price shall include travel expenses (transportation, accommodation and meals) 
for up to two participants for the duration of the factory tests.  

3. Provide notice of factory test date at least fidteen (15) days prior to the test date. 

4. Prior to the FAT, provide manufacturer’s pre-acceptance test reports indicating that the 
assembled equipment is ready for factory acceptance tests. Provide such reports five (5) 
days in advance of the FAT. 

5. The Vendor’s local Service Supervisor for the contract shall attend the factory acceptance 
test. This individual shall have a technical background and shall be the primary contact for 
all future system startup and maintenance. 

6. Provide suitable test area with adjustable loading facilities. Assemble and setup each unit 
for tests to be witnessed. Prior to commencing the tests, ensure that 

1. the engine has run sufficiently prior to load test 

2. the system has been de-bugged  

3. monitors/recorders are connected, and 

4. all test forms are filled with the information pertaining to the system tested.  

7. Visual inspection: a complete mechanical and electrical examination will be conducted to 
determine compliance with specification and drawings with respect to materials, 
workmanship, dimensions, and marking. 

8. Non-operational tests and checks: perform following checks before starting the unit:  

1. Shaft alignment, end float, angular and parallel  

2. Cold resistance of generator windings  

3. Electrical wiring and equipment grounds 

4. All lubricating points  

5. Personnel safety guards  

6. Air filters  

7. Lubricating oil type and level  

8. Type of fuel  

9. Vibration isolator adjustment  

10. Temperature and pressure sensors  

11. Engine exhausts system  

12. Tools  

13. Spares. 
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9. Provide fuel for factory tests. 

10. Operational test and check: on completion of the above. Provide multi-channel recorder 
and record the following:  

1. Time for unit to cold-start and reach stable voltage and frequency  

2. Time from initiation of start to full load application, with voltage and frequency 
settled  

3. Voltage and frequency transient and steady state limits for full load to no load, 3/4 
load to no load, 1/2 load to no load, 1/4 load to no load and vice versa. Measure 
machine vibration levels under the same load conditions.  

4. Record battery voltage drop during cranking. 

11. Protection and control demonstration. Following completion of the previous step, 
demonstrate the following:  

1.    In manual and automatic mode:  

 a. Over-temperature protection  

 b. Low oil pressure protection  

 c. Over-speed protection  

2.    In automatic mode only:  

a. Cranking cut-out  

b. Over-crank protection (3 attempts)  

c. Under and over frequency  

d. Under and over voltage 

3.    All control functions.  

12. Load tests: load test the unit for 8 h at full rated load in ambient room temperature of 
minimum 250C. Record the following data at the start of load test and every 15 minutes 
thereafter:  

1. Frequency  

2. Voltage  

3. Current  

4. Kilowatts  

5. Generator frame temperature  

6. Engine temperature  

7. Oil temperature and pressure  

8. Manifold pressure  

9. Ambient room temperature  

10. Generator cooling air outlet temperature. 
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13. Miscellaneous: provide accurate means for determining fuel and lubricating oil 
consumption.  

14. Provide strip chart recorder (or digital data logger) for monitoring frequency, voltage and 
load. The recorder shall have been calibrated by the recorder manufacturer (or 
designated representative) within three months of the factory testing.  

15. Voltage and frequency regulation tests: on completion of load tests record resistance of 
the hot generator windings. Subject the unit to voltage and frequency regulation tests 
while the unit is hot. Perform tests and record voltage and frequency applying load 
starting at no load, to 25%, 50%, 75% and 100% load, and vice versa. 

16. Control panel functions and performance: check sequence of operation under service 
conditions.  

17. Hi-pot tests: perform over potential tests on primary and secondary wiring in accordance 
with appropriate EEMAC Standard. 

18. Additional tests: perform any tests consistent with the contract, which the Hospital  
representative may require to satisfy themselves of the performance of the units. 

1.6 FACTORY INTEGRATED SYSTEM TEST (IST) 

1. Upon completing individual equipment factory acceptance tests (FAT) the generators 
shall be tested together with the paralleling switchgear, as an integrated system.  

2. The following components shall be connected in one system for Integrated System Test : 

1. Generators DG-1, DG-2 and DG-3 

2. Paralleling Switchgear SG-G1  

3. System Controller / Operator Interfaces (HMI)  

3. Arrange with manufacturer of Paraleling Switchgear to deliver the equipment to the 
generator manufacturer’s facility for testing of synchronization and paralleling. 

4. Assemble and set up the switchgear for the tests to be witnessed.  

5. The test shall include but not be limited to the following tests: 

1. Generators DG-1, DG-2, DG-3 automatic start and paralleling to common bus upon 
utility power failure – in 8 seconds or less. 

2. Demonstrate load distribution between generators (only two generators carry load 
during normal operation). This test shall be performed for all possible combinations 
of running generators: 

1. DG-1 and DG-2   

2. DG-2 and DG-3, and  

3. DG-3 and DG-1  
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1.7 MAINTENANCE MATERIALS 

3. Provide a complete set of specialized tools required for the proper care, adjustment and 
maintenance of equipment supplied. 

4. Include in Bid the following replacement parts:  

1. air filters, 2 each for each generator 

2. oil filters, 2 each for each generator 

3. fuel filters, 2 each for each generator 

4. spare pilot lamps, 2 each for each generator 

5. spare fuses for control panel, 2 of each size, one set for each generator 

6. spare jacket water heater element 

7. antifreeze inhibitor; inhibitor test kit 

8. oil sampling kit 

5. Provide a list of recommended spare parts complete with unit cost and lead time, 
indicating what parts are to be kept on site for repair and/or replacement during the first 
600 hours of operation.  

1.8 SHIPPING 

1. Ship all equipment and material by direct dedicated carrier, without en-route transfers.  

2. Adequately package/crate, brace and secure equipment to prevent physical and 
environmental damage during transit and handling. Provide shipping damage indicators to 
allow easy identification of spots damaged during transportation.  

3. All material not mounted or installed on the major equipment during shipping shall be 
properly crated and shipped with the associated equipment. 

4. Coordinate shipping of all equipment and material with the Hospital to ensure receiving 
arrangements are in place.  

5. Arrange shipping components to permit transportation and moving through building at 
destination without need to remove or modify building elements.  

6. The equipment shall be equipped for handling by crane, forklift, pallet jack and rollers. 

7. All equipment arriving at site must match the equipment that was factory tested. If the 
serial number of any equipment shipped differs from the equipment that was witness 
tested, it will be rejected and sent back to the manufacturer at no cost to the Hospital. The 
manufacturer shall be responsible for all costs resulting from this, including new 
manufacturing, testing, shipping, etc. 

8. At time of receipt of equipment the supplier’s technical representative shall be present to 
inspect the equipment prior to unloading and report any damage to the Hospital. The 
technical representative shall also witness the unloading and advise on the appropriate 
method for handling the equipment in order to avoid damage during the unloading, 
moving and pre-assemby. In the event the equipment has been found to be damaged 
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before unloading, it shall be returned immediately to the factory for repairs and/or 
replacement. 

9. In the event of damage occurring at any time during unloading and until the equipment is 
accepted by the Hospital, the Contractor shall be responsible for repairs and/or 
replacement to the satisfaction of the Hospital.  

1.9 SITE ACCEPTANCE TESTING 

1. Provide the first fuel fill of the main storage tank before commencing the site tests.  

2. Perform visual checks on generator sets and ancillary equipment prior to starting and 
testing.   

1. Ensure that all shipping members have been removed.  

2. Check for damage, including dents, scratches, frame misalignment and damage to 
panel devices.  

3. Ensure that assembly is free of foreign materials, tools, loose materials and dirt.  

4. Check electrical connections and grounding. 

2. Functional Tests:  

 1. Attach a phase rotation meter to generator output and observe proper phase 
sequences.  

 2. Check for proper phasing and identification.  

3. Check components for proper alignment and operation.  

4. Check and test selector switches and pushbuttons and meters for proper operation.  

5. Check and test indicating lights and alarms for proper operation and colour.  

3. Perform manufacturer’s on-site field test procedures:  

1. Demonstrate that all functions and interlocks have been implemented.  

2. Test each installed engine-generator set for an 8-hour period using a resistive load 
bank. Supply load bank and load bank cables to facilitate governor adjustments, 
generator synchronization, engine generator start-up under loaded conditions, and to 
conduct the load tests described above. Instrument readings on engine generator 
sets and generator paralleling switchgear shall be recorded every 15 minutes.  

3. Field tests shall include, but not be limited to, automatic engine starting and control, 
standby system transfers, metering, annunciations and control panel operations.  

4. Perform installation acceptance tests required by NFPA 110, including cold start and 
load acceptance tests.  

5. Test 100 percent single-step load application and acceptance within 5 seconds.  
Additional step loading test shall also be performed at 25 percent, 50 percent, and 75 
percent.  

6. After completing all adjustments and field tests in accordance with the approved field 
test procedures, conduct an acceptance and integration test for each piece of 
equipment, and an additional final system integration test, to demonstrate compliance 
with the requirements of this Specification.  
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7. If any of the site acceptance tests are not successful, make any necessary 
corrections and re-test the corrected equipment at no cost to the Hospital. 

4. Replace engine oil and filters before turning generators over to the Hospital. 

5. Top up fuel tank at the completion of site tests.   

1.10 TRAINING 

1. Demonstrate generator operation to the satisfaction of Hospital and/or Hospital’s 
Representative prior to acceptance.   

2. Provide two (2) training sessions (both in ‘classroom’ setting and hands-on) of minimum  
four (4) hours each, at the installation site.  

3. Prepare training outline and materials to be used during the presentations. Issue training 
materials in advance of the sessions for review by the team for adequacy. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

1. The listing of the specific manufacturers below does not imply acceptance of products 
that do not meet the specified ratings, features or functions required for this project.  
Manufacturers listed below are not exempted from meeting these specifications in their 
entirety 

2. The complete system(s) shall be engineered, fabricated, tested, delivered, and warranted 
by a single source. The approved vendors (no equal, unless approved by Hospital) are:  

1. Caterpillar, c/o Toromont 

2. Cummins, c/o Cummins Power Systems. 

3. Generac, c/o Total P ower LImited 

4. MTU, c/o Wajax Power Systems 

3. Unique, non-standard capacity ratings will not be accepted. Only certified performance 
data, published and listed as the manufacturer’s standard offering will be considered.   

4. The generator set manufacturer shall also provide the generator paralleling switchgear, 
complete with all relevant documentation required for installation, start-up, testing and 
monitoring. Refer to separate paralleling switchgear specification Section 26 23 01 for 
specific requirements. 

2.2 VENDOR QUALIFICATIONS 

1. Vendor shall be an authorized factory distributor of the equipment manufacturer.   

2. Vendor shall maintain complete parts and service availability with factory-certified 
technicians available 24 hours per day, 7 days a week with a four (4) hour response time.    
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2.3 CONDITIONS AND RATINGS  

1. Diesel generator sets required to maintain the specified power output continuously (i.e. for 
an unlimited number of hours), in a healthcare application.  

2. Diesel generator sets capable of accepting full rated load within 10 seconds of receiving a 
start signal. 

3. Sizing of generators based on the published maximum allowable power (kW) loading over 
a 24-hour period.  Sizing based on nameplate rating, or Standby, Momentary, Intermittent, 
or special ratings not acceptable.  

Note: The maximum allowable percent loading over a 24-hour period is defined per ISO 
8528 or as stated by manufacturer’s published literature. Maximum allowable (“usable”) 
loading shall be based on a constant load profile – no stipulations based on varying 
loading will be accepted. 

4. Each generator rated to deliver minimum 1250 kW at the output of the alternator, 0.8 
power factor.  

5. System Configuration: 13.8 kV, three phase, three wire, high resistance grounding 
(generators only). Installation in the following environmental conditions:  

1. Altitude: 650 ft (200 m) above sea level:  

2. Ambient temperature: 400 C. 

3. Relative humidity: 85 %.  

6. Installation type: Indoor, on a skid 

2.4 SEISMIC REQUIREMENTS 

1. Generator set designed and constructed to meet the seismic design criteria per the 2012 
Ontario Building Code (O.Reg. 332/12, as amended), Division B, Article 4.1.8.18. 

2.5 SYSTEM DESCRIPTION  

1.  Refer to the Single Line Diagram drawing attached to this Specification. 

2. Designed and configured for automatic, unattended operation, in conjunction with external 
paralleling switchgear. Coordination with the supplier / manufacturer of the paralleling 
switchgear is required for this purpose.  

3. Modes of operation: 

1. The system is configured for N+1 redundancy; each generator is connected to its own 
bus  

2. Generators can be synchronized and paralleled to a common bus (individual buses 
connected via a tie breaker) 

3. In normal operation conditions, only two generators carry the full load.  

4. Transfers between the utility and generator sources - open transition type, performed 
via pairs of beakers in separate switchgear.    
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4. Each generator set includes: 

1. Diesel engine, complete with governor, cooling, lubrication, fuel, and exhaust system 

2. Engine starting systems  

3. Alternator 

4. Engine and alternator control panel 

5. Remote annunciator - one for each generator, suitable for wall mounting. Supplier to 
coordinate with manufacturer of paralleling switchgear to ensure no gap or duplication 
in the remote annunciation capabilities. 

2.6 DIESEL ENGINE 

1. Diesel engine: to ISO 3046-1, standard product of current manufacture, with performance 
per the requirements of subsection 2.3.  

2. Four-stroke, four-cycle design, turbo-charged and intercooled, synchronous speed 1800 
rpm.  

3. Capacity: Power output sufficient to deliver the specified electrical output of alternator at 
rated speed and continuous operation, after de-rating and adjustment for system losses in 
auxiliary equipment necessary for engine operation, calculated under the site conditions 
outlined in Section 2.3.  

4. Engine capable of producing the specified performance criteria indicated when operating 
on No. 2 diesel fuel meeting ASTM D 975 and D2622.  

5.  Combustion system designed to limit emissions for minimum EPA Tier 2 certification.   

6. Turbochargers: driven by the exhaust gases, directly connected to an impeller supplying 
air to the engine intake manifold.   

7. Capability to operate lightly loaded without adverse effects. 

8. Guards to protect personnel from hot and moving parts. Locate guards so that normal 
daily maintenance inspections can be undertaken without their removal. 

2.7 STARTING SYSTEM 

1. 24 V DC starting system for each generator, each consisting of batteries, battery stands 
and cables, starter motors, and battery chargers. 

2. Starting engine at minimum ambient temperature of 00 C should not affect/degrade life of 
cranking motor. If this requirement cannot be met, an additional starting motor shall be 
provided. 

3. Starting batteries (two sets for each generator) shall be lead acid, heavy-duty for engine 
starting applications, capable of 180 seconds of cycle cranking at 0°, including four (4) 
crank cycles of 45 seconds each. Terminals and all exposed electrical connections shall 
be protected from accidental short circuit. Provide best battery selector for each 
generator.  
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4. Battery sizing shall consider specific application conditions, including engine oil viscosity, 
ambient starting temperature, control voltage, overcharging and vibration. Submit sizing 
calculations in accordance to ANSI/IEEE 1115.  

5. Battery warranty shall be the responsibility of the engine generator manufacturer. 

6. Cranking motor: positively engaged to flywheel ring. Cranking limiter to provide 3 cranking 
periods of 10-second duration, each separated by 10-second rest.  

7. Battery stand: seismic rated battery racks fabricated from angle irons, with tie-down 
straps, and coated with acid resistant paint, for installation separate from generator frame.  

8. Battery Cables: DLO type (locomotive style), multi strand copper conductor with the 
required cables clamps and lugs.   

9. Battery charger (two for each generator):  

1. UL listed/CSA certified 

2. wall-mount type in NEMA 1 enclosure 

3. compatible with batteries provided 

4. solid state (silicon diode full-wave rectifier), with overload protection and voltage 
surge suppressors   

5. 120 or 208 V AC input, single phase, 24 V output, capacity to recharge its set of 
batteries within six (6) hours, but not less than 10 A DC output current. 

6. automatic two-stage operation, from trickle charge at standby to boost charge after 
use, with DC regulation of 1% for ±10% input variation. Automatic boost for 6 h every 
30 days 

7. selector switch for manual mode – float or boost/high-rate charge 

8. local DC ammeter and voltmeter, AC and DC circuit breakers 

9. alarm relays with Form C contacts for remote annunciation of faults (at generator 
annunciator panel); including:  

1. Loss of AC power  

2. Low battery voltage 

3. Ground fault 

4. Trouble signal 

5. LED lights on front panel for low DC volts, rectifier failure, loss of AC power, and 
high DC volts.   

2.8 GOVERNOR 

1. Governor and accessories to be selected by engine manufacturer to meet stated 
performance criteria and to maintain emissions performance.  

2. Electronic type, with electric actuator, in compliance with ISO 3046/4.  
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3. Speed droop, direct acting type, externally adjustable from isochronous to 5%, with 
ramping function to control engine speed and limit exhaust smoke on unit start. Speed 
shall be sensed by a magnetic pickup off the engine flywheel ring gear.   

4. Speed, stability and gain adjustments to be possible without the use of special 
devices/tools, including computer/software. 

5. Performance: 

1. Minimum range of speed changer (percent of rated speed):  -15% to + 5%.  

2. Frequency regulation (percent of steady-state cycles):  ± 0.25%.  

3. Transient response to “sudden addition or removal of 25% percent load” 

1. speed deviation: ± 3.0% 

2. time to return to steady-state frequency: 3 seconds.  

2.9 COOLING SYSTEM 

1. System: designed to maintain manufacturer‘s recommended engine temperature at full 
load operation in 40°C ambient, measured at the generator air inlet (not at the fan 
discharge). Pre-alarm temperature set at 50°C (122 F) 

2. Heat transfer medium: 50/50 propylene glycol/water mixture. Units shall be delivered with 
an initial supply of propylene glycol in the amount of 50 percent of the total cooling 
capacity of the system.  

3. Extended life propylene glycol shall be used, to provide a five-year service interval. 

4. V-design engines shall be provided with: 

1. piping header to wye the two engine water outlets into a single flanged outlet.  

2. coolant outlet connection. 

3. flanged engine coolant return connection.  

5. Rotating parts and parts subject to heating at temperatures over 70°C shall be guarded 
against accidental contact per OSHA requirements. 

6. Water (coolant) Pump:  Self-lubricated, engine-driven, gear type 

7. Heavy-duty industrial radiator, having the following characteristics: 

1. vertical type with horizontal air discharge, mounted on generator set base 

2. provided with a duct adapter flange for connecting to the discharge duct through the 
building wall, through a discharge (acoustic) silencer;  

3. bolted steel frame, duct flange, plenum chamber, lifting lugs, core guard, OSHA fan 
guard and fan drive supported by channels integral to frame. 

4. split, vertical core with continuous aluminium plate fins, solder bonded to flat brass 
tubes and separate jacket water and intercooler water sections. 

5. oversize top tank for water inspection, single-pass model, for low-pressure drop 

6. sight glass, vent and drain connections, and 15 psi filler cap.   
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7. low-level coolant alarm switch, with spare contacts for remote alarm indication 

8. Radiator fan:  

1. forced draft, fixed center, airfoil type with adjustable steel blades, engine-driven by 
minimum two belts.   

2. capable of operating against a maximum external air pressure drop through the 
radiator of 0.5” water column  

7. Provide hoses and readily accessible drain valves to allow convenient and full draining of 
coolant fluid. Hoses shall be stainless steel, with appropriate hydraulic-style, screw-on 
fittings (SAE100R5) or fittings approved for use with stainless steel hose. 

8. Install jacket water heaters, circulating type, properly sized to maintain jacket water 
temperature and provide reliable engine starting in the specified ambient conditions.  

9. One heater shall be installed on each side of the ‘V’ engine. 

10. Heaters shall be  

1. thermostatically controlled and supplied by separate power circuits (120 V or 
240/208V), to allow the engine to start and assume full load in max. 10 seconds.  

2. isolated using stainless steel, full port ball valves. 

3. electrically protected with suitable devices mounted in control cubicle. 

2.10 LUBRICATION SYSTEM 

1. Full-pressure type, complete with duplex filters and oil cooler.  

2. Oil pump: engine-driven gear type, complete with strainer and pressure regulator, to 
supply filtered lubricating oil under pressure to main bearings, crank pin bearings, piston 
pins, timing gears, camshaft bearings, valve rocker mechanism, governor and turbo-
chargers. 

3. Filters: full flow, engine mounted, spin-on canister elements, full flow type, removable 
without disconnecting piping, and installed in accessible location; filter assembly to include 
a spring-loaded automatic by-pass valve. 

4. Lube Oil Cooler: engine mounted, full flow, equipped with bypass valve and having 
sufficient capacity to maintain oil temperature within engine manufacturer's tolerances 
while operating at rated load under conditions specified.  

5. Oil sump with oil drain pipe, gate valve and pipe cap, located to permit complete drainage 
in a convenient manner.  

6. Crankcase vent breather filter with fumes recovery system to filter out the oil mist from the 
blow-by, unless a closed crankcase design is provided. 

7. Thermostatically controlled lube oil heaters supplied separately from the jacket water 
heaters 

8. Metallic hoses of steel reinforced rubber type with crimped or swaged end fittings. 
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2.11 FUEL SYSTEM 

1. Fuel: Type A fuel oil to CAN/CGSB-3.6.  

2. Fuel system: solid injection, positive displacement, with 

1. Fuel transfer pump: self-lubricated, positive displacement, gear-driven, with hand 
primer 

2. Fuel filters: 30-micron filter, redundant, triplex hot swap assembly with water 
separator, installed upstream of fuel pump and injectors. Fuel filters to allow individual 
filter replacement while engine running at rated speed under full load – generator 
manufacturer to confirm fuel flow requirements in GPH with only two bowls in service.  
Engine mounted fuel filter to be manufacturer’s standard to maintain equipment 
warranty and maximize uptime. 

3. Air intake filters: dry type, replaceable, with alarm for low flow indication  

4. Filter elements directly replaceable with elements of Canadian manufacture. 

3. Return fuel oil cooler / heat exchanger: mechanical, mounted on engine side of radiator – 
radiator airflow cools the fuel circulating through cooler; capacity to reject 100% of the 
heat absorbed by the excess fuel being returned to the oil tank at full load and 400 C 
ambient. Flexible fuel oil-connectors(s) shall be braided stainless steel type – UL 
approved.  Provide a valve bypass around the cooler.  

4. Fuel oil shall be piped from the fuel oil filters to the intake of the engine fuel oil pump and 
then to the engine. 

5. Excess fuel oil shall be piped through the fuel oil cooler and returned to the fuel oil tank.  

6. Fuel Injectors: unit fuel injector mounted in each cylinder head, complete with external 
feeder lines. Injection timing and duration electronically controlled with injection pressure 
accomplished by a piston pump driven by the engine camshaft.  

7. Fuel rack solenoid energized when engine running.  

8. Flexible fuel connectors: non-metallic fuel hoses with braided steel reinforcement and 
crimped or swaged end fittings, ULC approved.  

2.12 EXHAUST AND EMISSIONS CONTROL SYSTEM 

1. Generator designed to limit emissions to level acceptable for minimum Tier 2 certification. 

2. Combustion Exhaust Silencer to mitigate noise: 

1. Hospital grade acoustical performance  

1. Noise level shall not exceed 68 dBA at 10 ft from discharge point (installed 
outdoors)  

2. Exhaust silencer shall be selected by the generator set Vendor to limit back 
pressure on the engine to values acceptable to engine manufacturer 

3. Silencer to include a condensate drain outlet, with plug. 
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2. Silencer inlet and outlet of size determined by the manufacturer to satisfy the 
specified sound performance criteria – provide calculations. 

3. Coupling between the silencer inlet outlet and engine exhaust outlet shall be through 
a standard class 125# ANSI flange.  

4. Silencer shall be tested by the manufacturer at a minimum pressure of 3 lb/sqin for a 
minimum duration of 4 hours, with no leaks. Provide certified test report for review by 
Consultant. . 

3. Engine exhaust manifold outlets to be coupled to the exhaust silencer by means of 
adequately sized flexible stainless steel connectors with flanged couplings. 

4. Piping, insulation and supports for the exhaust system components of the indoor 
generators will be supplied and installed by others.  

2.13 ALTERNATOR 

1. Synchronous type to ANSI/NEMA MG1.  

2. Rating: 3 phase, 13.8 kV, 4 wire, 1250 kW, 60 Hz, at 0.8 PF 

3. High resistance grounded  

4. Output at 400 C ambient: 100% full load continuous operation. 

5. Mechanical features: 

1. Drip proof construction, air cooled by a direct drive centrifugal blower fan directly 
connected to the engine with flexible drive disc and equipped with anti-condensation 
heater 

2. Ventilation: self-ventilated, with one-piece internal fan for high-volume, low-noise air 
delivery.  

3. Rotor: one-piece, dynamically balanced, permanently aligned to engine by flexible 
disc coupling. 

4. Bearings: pre-lubricated, shielded, insulated cartridge type with provisions for adding 
and changing grease through grease pipes extended to the generator exterior.  
Minimum L-10 bearing life shall be 40,000 hours. 

6. Electrical characteristics: 

1. Revolving field, brushless, four poles.  

2 Stator: copper winding, form wound, insulated, and vacuum pressure-impregnated 
and baked; 2/3 Pitch to eliminate the third harmonic and to have maximum calculated 
sub-transient reactance (Xd”) of 13.5% to minimize voltage distortion caused by non-
linear load currents. 

3 Main Rotor: four-pole, amortisseur windings with field pole coil supports forming a 
single-piece rotor core. 

4 Rotating Permanent Magnet Generator (PMG) Exciter: brushless construction with 
full-wave, three-phase rotating rectifier assembly with hermetically sealed, metallic-
type silicon diodes.  Mounted outboard of the generator bearing to allow removal of 
any part of the exciter without disassembly of the generator; checking the rotating 
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diodes shall be possible without breaking any solder connection.  Multi-plate selenium 
surge protector connected across the rotating diode network to protect it against 
transient conditions. PMG excitation current derived excitation from pilot exciter 
mounted on the rotor shaft.  

5 Insulation System and Temperature Rise:  NEMA Class “H” materials, synthetic and 
non-hygroscopic. Stator winding impregnated and baked, with a final coating of epoxy 
for extra moisture and abrasion resistance. Rotor winding insulation of thermosetting 
epoxy impregnation, plus a final coating epoxy for moisture and abrasion resistance.   
Temperature rise of both rotor and stator (as measured by the resistance method), 
not to exceed 800 C for continuous rated over a 400 C ambient temperature in 
accordance with NEMA MG1-22.40 for a Class “H” insulation system.  

6 Temperature Detection: minimum two resistance temperature detectors (100 Ohm 
platinum RTDs) per phase embedded in each stator winding; each bearing provided 
with RTDs. All temperature detection devices to be wired to compatible transducers in 
the Control Panel for alarms. 

7 Internally mounted anti-condensation strip heater(s), minimum 300 Watts at 120 VAC, 
with thermostatic control to maintain alternator space at approximately 10 degrees F 
above ambient.   

8 Alternator: capable of sustaining 300% rated current for period not less than 10 
seconds, to permit selective tripping of downstream protective devices on short 
circuit.  

7. Alternator Terminal Box:   

1. NEMA 1 construction with hinged cover secured with bolts, suitably sized for load 
feeder connection, and to allow connection through the top, bottom or either side of 
the box.  

2. Size to accommodate terminations of cables of sizes and number commensurate with 
generator capacity. Terminal box to accommodate a ground bus for connection of the 
neutral points of the generator windings and the differential current transformers. 

3. Current sensors for use with external protection relay (if employed in the protection 
solution), wired to terminal block on the alternator connection box 

4. Potential transformers for voltmeter, frequency and run-time meters. 

5. Barrier to separate terminals for the instrument transformers from the main power 
lugs.  

8. Voltage Regulator: 

1. Solid-state (SCR) type, microprocessor-controlled digital voltage regulator with phase-
controlled sensing circuit and accessories, including software interface for settings 
and communications 

2. Mounted on generator set, complete with current and potential transformers for 3-
phase sensing  

3. Control and Protection Features and Capabilities: 

1. Communication interface module 

2. Stability network 

3. Accessory input 
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4. Manual excitation control 

5. Remote voltage adjusting capability 

6. Stability (minimum 20 selectable stability ranges) 

7. Voltage matching 

8. Paralleling capability  

9. Soft start 

10. Thermal protection  

11. VAR/power factor regulation 

12. Over-excitation / Under-excitation  

13. Overvoltage 

14. Over-frequency / Under-frequency 

4. Performance: 

1. Voltage Regulation: ± 0.25% of mean voltage between no-load steady state and 
full load steady state 

2. Regulator stability (drift): less than 0.5% of maximum voltage, at any constant 
load from no-load to full load, over 72 F (230 C) ambient temperature change.    

3. Transient Response: in accordance with ISO 8528-1 to meet G3 Class 
performance as measured on an Astro-Med recorder. 

4. Harmonic Distortion: maximum 5% total RMS measured line to line at full-rated 
load 

5. Balanced Telephone Interference Factor (TIF): maximum 50 

9. Transformers for cross-current compensation to be provided to paralleling switchgear 
manufacturer for installation in control panel. 

10. Termination block in the Engine Control panel for connection of the raise-lower external 
inputs from the generator switchgear, if provided.  

11. Auxiliaries: Supplied by generator switchgear manufacturer, if provided 

1. Current transformers for protective relays, differential relay (Device 87G), cross-
current compensation and accessories for the engine.  

2. Mounted and terminated in generator junction box for interfacing with generator 
switchgear. CTs terminated on shorting terminal blocks by ring type insulated gripping 
terminals.   

2.14 ENGINE AND ALTERNATOR CONTROL PANEL 

1. Set mounted control panel to provide local operating, monitoring, control, paralleling and 
protection functions for the generator set.  

2. Digital type (micro-processor based), totally enclosed, in hinged enclosure, prototype 
tested to verify the durability of all components in the system under the vibration 
conditions encountered.  
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3. 24 V control power from the battery system  

4. Control circuits using heavy-duty electromagnetic relays and time delay relays suitable for 
industrial applications.  

5. Real time digital communications to all engine and regulator controls via SAE J1939. 

6. Features and functions as follows: 

1. Paralleling and load sharing  

2. Alternator integral protection against electrical faults (overcurrent, overload, ground 
fault) 

3. Local-Remote-Lockout control switch.  

Local - engine can be operated from the Run-Stop switch.  

Remote - generator can be run from a remote closed contact in the generator 
switchgear so that the engine runs as long as the remote contact remains closed.  

Lockout - engine is locked out and cannot start or run either locally or from a remote 
signal   

4. Reset Switch – for fault clearing, to allow restarting the generator after it has shut 
down due to a fault condition. Reset switch to also extinguish alarm lights. Engine 
cannot start or run if any of the shutdown signals are present and until the reset 
switch is operated.  

5. Emergency Stop with extended guard by local button to stop engine and provision for 
remote emergency stop.  

6. Push-to-test button for all indicating lights 

7. Horn to sound if an alarm is activated. Horn silence push-button to also be provided. 

8. Power monitoring by analogue or digital Instruments to manufacturer’s standard, 
minimum 2% accuracy, for voltage, current, frequency, kW, kVAR, engine RPM, 
complete with phase selector switches, if applicable.  

7. Engine Status Monitoring, by means of analogue gauges or digital display, per 
manufacturer’s standard equipment, for the following parameters:  

1. Engine oil pressure 

2. Engine coolant temperature 

3. Coolant level 

4. Hours of operation 

5. Battery voltage (DC volts) 

8. Indicator lights for alarm with 1 set manually reset NO/NC contacts wired to terminal block 
for remote annunciation on:  

1. Low fuel level  

2. Low and high battery voltage  

3. Ventilation failure  

4. Low coolant temperature 
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5. Low coolant level 

6. Control switch not in automatic position 

7. Overcurrent 

8. Overload (kW) 

9. Lamp test button 

9. Solid state controller for automatic shutdown and alarms with 1 set manually reset NO/NC 
contacts wired to terminal block for remote annunciation on:  

1. Engine over-crank  

2. Engine over-speed  

3. Engine under-speed 

4. Engine high temperature  

5. Engine low lube oil pressure  

6. Short circuit  

7. AC over-voltage 

8. AC under-voltage 

9. Excitation fault  

10. Communication ports: MODBUS and LAN (Ethernet). Coordinate with the paralleling 
switchgear and main switchgear suppliers to ensure compatibility of communications 
protocol across all switchgear line-ups. 

11. Multiple sets of dry contacts for interfacing with external systems, including: 

1. Main switchgear, for generator Start-Stop signals 

2. Ventilation System 

3. Fire alarm System 

4. Building Automation System, for generator status 

12. Automatic voltage regulation (AVR) system, matched to and prototype tested with the 
governing system provided. AVR shall be microprocessor based, with fully programmable 
operating and protection characteristics, and the following characteristics:  

1. Capability to provide generator paralleling with reactive droop compensation and 
reactive differential compensation 

2. Output voltage regulation of +/- 0.25% for any constant load between no load and full 
load 

3. VAR/pf control feature  

4. Adjustable dual slope characteristic to optimize voltage and frequency response for 
site conditions. 

5. Torque-matching characteristic to reduce output voltage in proportion to frequency 
below a threshold of 58-59 Hz. 
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6. Control shall also include a voltage adjusting rheostat, locking-screwdriver type, to 
adjust voltage up to ± 5% from rated value, mounted on inside of control panel. 

13. Tested and certified to the following environmental conditions: 

1. -40°C to +70°C, 0-95% humidity non-condensing, 30°C to 60°C 

2. 5% salt spray, 48 hours, +38°C, 36.8 V system voltage 

3. Sinusoidal vibration 4.3Gs RMS, 24-1000Hz 

4. Electromagnetic Capability: 89/336/EEC, 91/368/EEC, 93/44/EEC, 93/68/EEC, BS EN 
50081-2, 50082-2) 

5. Shock: withstand: 15Gs 

2.15 BASE  

1. Engine-generator set and auxiliaries to be mounted on a structural steel base (skid).  

2. Base to have the necessary cross-members, braces, lifting lugs, and side-mounting; 
designed with rigidity sufficient to resist all starting and operating forces.  

3. Provide hoisting diagram, showing lift points, weights and centre of gravity.  

4. Base to have two (2) NEMA standard 2-hole copper-faced or stainless steel ground pads 
on opposite corners of the base 

5. Seismic-restrained vibration isolators with the following characteristics: 

1. 1 ½ inch minimum static (not ‘rated’) deflection, and 1 inch clearance between the 
structural base and the support structure when operating.  

2. Vibration isolators selected for lowest disturbing frequency and uniform static 
deflections according to distribution of weight and seismic design criteria per the 2012 
Ontario Building Code (O.Reg. 332/12, as amended), Division B, Article 4.1.8.18 

6. Supply for each generator an oil drip pan made of 16 gauge galvanized steel sheet. The 
pan shall be leak-proof, and shall be sized to collect any leaks from the radiator end to the 
engine flywheel end. The pan shall be easily accessible from the alternator end of the 
generator 

PART 3 - PRODUCTS 

3.1 INSTALLATION  

1. Locate generators where shown on drawings and bolt to floor.  

2. Fit and adjust isolators in accordance with the manufacturer's installation and adjustment 
instruction bulletin contained in the unit manual. If isolator housing feet are equipped with 
6 mm rubber sound pads there is no requirement for bolting housings to the foundation. 

3. Install battery and battery chargers in the Generator Room, in close proximity to the 
generators they serve.  
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4. Install power and control wiring bwetwwen generators and external equipment (loadbreak 
switches, paralleling switchgear and distribution and transfer switchgear) 

5. Follow manufacturer’s recommendation with respect to all work.    

6. Engine-generator shaft alignment is adjusted at the factory. Check the alignment on site 
to ensure that no change has occurred due to shipment and handling 

3.2 SITE ACCEPTANCE TESTING  

1. Perform visual checks on generator set prior to starting and testing.   

1. Ensure that all shipping members have been removed.  

2. Check for damage, including dents, scratches, frame misalignment and damage to 
panels.  

3. Ensure that assembly is free of foreign materials, tools, loose materials and dirt.  

4. Check electrical connections and grounding. 

2. Arrange to fill up main fuel storage tank. Owner will pay the cost of the first fill. 

3. Functional Tests:  

1. Attach a phase rotation meter to generator output and observe proper phase 
sequences.  

2. Check for proper phasing and identification.  

3. Check components for proper alignment and operation.  

4. Check and test selector switches, pushbuttons and meters for proper operation.  

5. Check and test indicating lights and alarms for proper operation and colour.  

4.  Perform manufacturer’s on-site field test procedures:  

1. Demonstrate to the Owner and Consultant that all functions have been implemented.  

2. Test installed engine-generator sets for an 8-hour period using resistive load banks. 
Provide load banks and cables to conduct the load tests. Instrument readings on 
engine generator set and generator paralleling switchgear shall be recorded every 15 
minutes.  

3. Field tests shall include, but not be limited to, automatic engine starting and control, 
standby system transfers, metering, annunciations and control panel operations.  

4. Perform installation acceptance tests required by NFPA 110, including cold start and 
load acceptance tests.  

5. Test 100 percent single-step load application and acceptance within 10 seconds.  
Additional step loading test shall also be performed at 25 percent, 50 percent, and 75 
percent.  

6. After completing all adjustments and field tests in accordance with the approved field 
test procedures, conduct an acceptance and integration test for the generators – 
paralleling switchgear and transfer switchgear, and an additional final system 
integration test for the benefit of the Owner and Consultant, to demonstrate 
compliance with the requirements of this Specification.  
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7. If any of the field acceptance tests are not successful, the Contractor, in collaboation 
with equipment manufacturers shall make any necessary corrections and re-test the 
corrected equipment at no cost to the Owner. 

8. Top up fuel tank at the completion of tests, before turning the generator over to the 
Owner.   

3.3 TRAINING 

1. Provide training session (in ‘classroom’ setting and hands-on), minimum four (4) hours,  
at the installation site.  

2. Prepare training outline and materials to be used during the presentations.  

3. Allow the Owner to videotape the training classes for training future employees. 

 

END OF SECTION 
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PART 1 - GENERAL 

1.1 REFERENCES 

.1 CSA International: CAN/CSA C22.2 No.107.2, Battery Chargers. 

1.2 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Section 01 33 00 - Submittal Procedures. 

.2 Product Data: 

.1 Submit manufacturer's instructions, printed product literature and data sheets for 
battery chargers and include product characteristics, performance criteria, 
physical size, finish and limitations. 

.2 Charger data: type and capacity, battery charging sequence, current-time data 
for Silicon Controlled Rectifier (SCR) protective devices, estimated noise level, 
metering, alarms, controls and efficiency. 

.3 Shop Drawings:Include outline schematic diagrams with dimensions showing 
arrangement of enclosure, components, meters and controls. 

1.3 CLOSEOUT SUBMITTALS 

.1 Submit in accordance with Section 01 78 00 - Closeout Submittals. 

.2 Operation and Maintenance Data: submit operation and maintenance data for [battery 
chargers] for incorporation into manual. 

.3 Operation and maintenance instructions covering design elements, construction features, 
component functions and maintenance requirements to permit effective operation, 
maintenance and repair. 

.4 Copy of approved shop drawings. 

.5 Technical description of components. 

.6 Parts lists with catalogue numbers and names and addresses of suppliers. 

1.4 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common 
Product Requirements] [with manufacturer's written instructions. 

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

.3 Storage and Handling Requirements:Store [battery chargers indoors in dry location and 
in accordance with manufacturer's recommendations in clean, dry, well-ventilated area. 
Protect from nicks, scratches, and blemishes.SPEC NOTE: Co-ordinate the following 
paragraph with Section 01 35 21 - LEED Requirements. 
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PART 2  - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

.1 Automatically maintain battery in fully charged state while mains power available. 
Maintain DC float voltage within plus or minus 1% of setting. 

.2 Float charging rate such that after battery has provided full power output for specified 
duration, charger returns battery to 95% of fully charged state in 8 hours. 

.3 Manually initiated equalize charging feature with automatic timer adjustable from 0 to 24 
hours, to return unit to float charge. 

.4 Manual adjustment of float charge voltage with range plus or minus 5%. 

.5 Manual adjustment of equalizing charge voltage. 

.6 Automatic current limiting adjustable between 80 and 120% of normal rating. 

.7 Audible noise level not to exceed 65 dBA at 1.5 m. 

2.2 CHARGER CHARACTERISTICS 

.1 Battery charger: to CAN/CSA C22.2 No.107.2. 

.2 Input: 240 Vac, single phase, 3 wire, grounded neutral, 60Hz. 

.3 Output: 30 A, DC at 48 V, DC, ripple voltage less than 2 %. 

2.3 ACCESSORIES 

.1 DC voltmeter: switchboard type, accuracy plus or minus 2 % of full scale, to measure 
rectifier output voltage. 

.2 DC ammeter: switchboard type, accuracy plus or minus 2 % of full scale, to measure 
rectifier output current. 

.3 Relay and alarm for ac power failure with time delay to prevent alarm during short power 
outages. 

.4 Low DC voltage alarm to indicate over discharge or hours emergency time available]. 

.5 High DC voltage alarm and high DC voltage automatic shutdown. 

.6 Ground detector relay and alarm. 

.7 Equalizing timer: automatic reset type for unattended stations, 28 day period. 

.8 Filter to reduce ripple voltage in rectifier output  
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.9 LEDs mounted on front to indicate: failure AC power, low DC voltage, high DC voltage, 
no rectifier output. 

.10 Alarms: audible alarm when any LED indicates trouble. Silence pushbutton not to 
extinguish trouble light. 

.11 Common LED test switch and one common Form C alarm contact. 

.12 Temperature compensation system for voltage output, including remote, battery 
mounted, temperature sensor. 

2.4 ENCLOSURE 

.1 Dead front sheet steel, 2.5 mm thick minimum  CSA Enclosure Type 1. 

.2 Access from front. 

.3 Convection ventilated. 

.4 Meters, indicating lamps and controls group mounted on front panel. 

.5 Allow for handling by forklift or sling. 

.6 Apply finish in accordance with Section 26 05 00 - Common Work Results for Electrical. 

2.5 EQUIPMENT IDENTIFICATION 

.1 Identify equipment in accordance with Section 26 05 00 - Common Work Results for 
Electrical. 

.2 Use size 4 nameplates for major components such as input breakers, output breaker. 

.3 Use size 3 nameplates for mode lights alarms, meters. 

PART 3 EXECUTION 

3.1 EXAMINATION 

.1 Verification of Conditions: verify that conditions of substrate previously installed under 
other Sections or Contracts are acceptable for battery charger installation in accordance 
with manufacturer's written instructions. 

.1 Inform Owner and Consultant of unacceptable conditions immediately upon 
discovery. 

.2 Proceed with installation only after unacceptable conditions have been remedied 
and after receipt of written approval to proceed from  Owner or Consultant. 

3.2 INSTALLATION 

.1 Locate and install battery charger as indicated. 

.2 Connect input terminals to AC mains. 
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.3 Connect output terminals to battery. 

3.3 TESTS 

.1 Energize battery charger and operate until battery shows full charge. 

.2 Discharge battery to full discharge condition. 

.3 Recharge battery, recording DC voltage and current once per hour for 8 hours. Test 
battery to ensure it has reached at least 95% full charge. 

.4 Continue charging to ensure charger changes from bulk rate to float charge rate. 

.5 Demonstrate that automatic timer controls charging and correctly transfers from equalize 
to float charge after selected period. 

.6 Simulate faults to demonstrate that alarm lights and audible alarms are performing as 
designed. 

.7 At end of tests, with battery in fully charged condition, operate charger on "float" for 
minimum period of 24 hours to ensure stable condition is reached and held. 

3.4 CLEANING 

.1 Progress Cleaning: clean in accordance with Section 01 74 11 – Cleaning. Leave Work 
area clean at end of each day. 

.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment 
in accordance with Section 01 74 11 - Cleaning. 

3.5 PROTECTION 

.1 Protect installed products and components from damage during construction. 

.2 Repair damage to adjacent materials caused by battery installation. 

END OF SECTION 
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PART 1 - GENERAL 

1.1 REFERENCES 

.1 Institute of Electrical and Electronics Engineers, Inc. (IEEE): IEEE 837, Standard for 
Qualifying Permanent Connections Used in Substation Grounding. 

.2 CSA International: CAN/CSA-B72, Installation Code for Lightning Protection Systems. 

1.2 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Section 01 33 00 - Submittal Procedures. 

.2 Shop Drawings: 

.1 Submit drawings stamped and signed by professional engineer registered or 
licensed in Province of Ontario. 

.2 Indicate materials and methods of attachment of conductors to air terminals and 
electrodes. 

1.3 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common 
Product Requirements and with manufacturer's written instructions. 

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

.3 Storage and Handling Requirements: 

.1 Store materials indoors in dry location and in accordance with manufacturer's 
recommendations in clean, dry, well-ventilated area. 

.2 Replace defective or damaged materials with new. 

PART 2 - PRODUCTS 

2.1 DESCRIPTION 

.1 System to consist of metallic air terminals, lightning conductors connecting air terminals 
to ground and interconnected ground electrodes, and/or ground cables. 

2.2 MATERIALS 

.1 Lightning Rods: aluminum, solid rod. 

.2 Conductor: aluminum, weave type, 1/0 gauge. 

.3 Fastenings and attachment straps: aluminum. 

.4 Ground electrodes: 3.0 m x 19 mm diameter copper coated steel. 

.5 Use aluminum conductors, terminals, connectors and fastenings  

.6 Connections: formed by thermit process  
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2.3 REGULATORY REQUIREMENTS 

.1 System subject to: approval by authority having jurisdiction. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

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

.1 Inform Owner and Consultant of unacceptable conditions immediately upon 
discovery. 

.2 Proceed with installation only after unacceptable conditions have been remedied 
and after receipt of written approval to proceed from Owner and/or Consultant. 

3.2 INSTALLATION 

.1 Install lightning protection to CAN/CSA-B72. 

.2 Bond discharge conductors to non-current-carrying electrical parts. 

.3 Submit certificate of installation to Owner and Consultant. 

3.3 CLEANING 

.1 Progress Cleaning: clean in accordance with Section 01 74 11 – Cleaning. Leave Work 
area clean at end of each day. 

.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment 
in accordance with Section 01 74 11 - Cleaning. 

3.4 PROTECTION 

.3 Protect installed products and components from damage during construction. 

.4 Repair damage to adjacent materials caused by lightning protection installation. 

 
END OF SECTION 
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PART 1 -  GENERAL 

1.1 SCOPE 

.1 This section describes the requirements for the new lighting system to be installed. 

1.2 SHOP DRAWINGS AND PRODUCT DATA 

.1 Submit shop drawings for lighting equipment. Include, for each type of fixture, the following 
information: 

.1 method of mounting 

.2 type of ballast/driver/controls 

.3 type of lamp, complete with watts, lumens, CRI, and colour temperature 

.4 any other relevant features 

1.3 SPARE LAMPS  

.1 Provide spare lamps in a number of 10% of the total of lamps installed in each type of fixture. 

PART 2 -  PRODUCTS 

2.1 INDOOR FIXTURES (TYPES A, B) 

.1 LED striplight luminaires: linear, 1.2 m long, 36W, 120 V ac, 5000 lumens at 4000k, 80+ CRI, 
suitable for mounted suspended on on wall, as shown on the drawings. 

.2 Acceptable product: Lithonia or equal   

2.2 OUTDOOR FIXTURES (TYPE G) 

.1 Wall mounted LED luminaire, 68W, 120 V ac, approx 6400 lumens at 4000k, suitable for 
operation at -400C. 

.2 Acceptable product: Hubbell Perimalighter or equal 

2.3 EXIT SIGNS 

.1 Die-cast aluminum construction of modular design 

.2 Surface mounting, suspended or on walls, with LED strip module that can be rotated in the 
unit for either wall or ceiling mount 

.3 Clear acrylic panel with pictogram legend; standard with double-face panels for use in single-
face and double-face applications 

.4 White LED light source with universal AC input: two-wire 120 to 347VAC Housing: cold rolled 
steel minimum 1.0 mm thick. 
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2.4 EMERGENCY BATTERY UNITS 

.1 Electrical Characteristics: 120 V, ac supply, 24 V dc output, 60 min operating time 

.2 Battery: sealed, maintenance free. 

.3 Charger: solid state, multi-rate, voltage/current regulated, inverse temperature compensated, 
short circuit protected with regulated output of plus or minus 0.01 V for plus or minus 10% 
input variations. 

.4 Solid state transfer circuit. 

.5 Low voltage disconnect: solid state, modular, operates at 80% battery output voltage. 

.6 Signal lights: solid state, for 'AC Power ON' and 'High Charge'. 

.7 Heads: integral on unit, 345° horizontal and 180° vertical adjustment. Lamp type: LED, 4 W. 

.8 Cabinet: suitable for direct or shelf mounting to wall and c/w knockouts for conduit, white 
finish. Removable or hinged front panel for easy access to batteries.  

.9 Auxiliary devices: 

.1 Test switch. 

.2 Time delay relay. 

.3 Battery disconnect device. 

.4 Cord and single twist-lock plug connection for ac. 

.10 Acceptable product: Emergi-Lite/Lumacell, 24ESL350/2M 

2.5 EMERGENCY REMOTE HEADS 

.1 Heads: clusters of two (2) LED type, 4 W each, arranged as shown on the drawings, and 
suitable for mounting on wall or suspended from lighting support channel., . 

.2 Acceptable product: Emergi-Lite/Lumacell EF9 series 

PART 3 -  EXECUTION 

3.1 INSTALLATION 

.1 Locate and install luminaires as indicated. 

.2 Align luminaires mounted individually parallel or perpendicular to building grid lines. 

3.2 CIRCUITTING AND CONTROL 

.1 Connect emergency lighting fixtures (battery packs) to twist-lock receptacles mounted high-
up on the wall, at fixture level.  

END OF SECTION 
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PART 1 - GENERAL 

1.1 SCOPE 

1. This section covers the supply and installation of an electronic safety and security (ESS) 
system for access control and surveillance in the new Powerhouse, including but not limited 
to: 

1. Physical access control 

2. Intrusion detection  

3. Video surveillance 

4. Delayed egress 

5. Fire alarm interface 

6. Equipment cabinetry 

7. Cabling infrastructure 

2. Provide a fully functional and operating ESS system configured as illustrated on the drawings 
and programmed, documented and tested as specified herein. 

3. Specific responsibilities for various components of the Security work:  

1. Supply and installation of specified devices (maglocks, door contacts, card reader, 
request-to-exit devices, DGPs/controllers, power supply, IP cameras) – by Security 
Integrator acceptable to Owner, and its cost shall be included in total cost of Security 
system 

2. Wiring and conduit (supply and installation) to maglocks, door contacts, request-to-
exit devices, card reader, DGPs/controllers, power supplies, IP cameras – by 
Electrical contractor 

3.  Configuration (programming), testing and commissioning of the system components 
– by Security Integrator; this Contractor shall carry the Integrator for this work, and its 
cost shall be included in total cost of Security system. 

1.2 APPLICABLE PUBLICATIONS 

1. Canadian Standards Association (CSA International)    

2. .2 CSA C22.1, Canadian Electrical Code, Part 1 Safety Standard for Electrical Installations.    

3. Underwriters' Laboratories    

ULC-S317 Installation and Classification of Closed Circuit Video Equipment (CCVC) Systems 
for Institutional and Commercial Security Systems.     

5. ANSI/TIA/EIA-568-B.1 and its addendum   

6. ANSI/TIA/EIA-568-B.3 and its addendum   

7. ANSI/EIA-310 and its addendum   
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8. BICSI Telecommunications Distribution Methods Manual – Most current Edition   

9. BICSI Network Design Reference Manual – Most current Edition   

10. Institute of Electrical and Electronic Engineers (IEEE).   

11. Applicable local Building Codes and Fire Codes   

12. Manufacturer’s specifications, latest issue.   

1.3 SUBMITTALS 

1. Submit documentation in electronic format. Include Information confirming compliance with 
contract requirements, including manufacturer's name, model or catalog numbers, catalog 
information, technical data sheets, shop drawings, pictures, nameplate data and test 
reports, as applicable. 

2. Provide Operation and Maintenance Manual containing the following:  

1. Internal and interconnecting wiring and control diagrams with data to explain detailed 
operation and control of the equipment. 

2. A control sequence describing start-up, operation, and shutdown. 

3. Description of the function of each principal item of equipment. 

4. Installation and maintenance instructions. 

5. Safety precautions. 

6. Diagrams and illustrations. 

7. Testing methods. 

8. Performance data. 

9. Pictorial "exploded" parts list with part numbers. Emphasis shall be placed on the use 
of special tools and instruments. The list shall indicate sources of supply, 
recommended spare parts, and name of servicing organization. 

3. Drawings:  

1. Floor Plan – produced from the Architectural backgrounds issued in the Construction 
Documents.  The contractor shall show security devices on the plans, complete with 
the following information 

1. Security devices by symbol 

2. The associated device point number  

3. Wire and cable types and counts  

4. Conduit sizing and routing  

5. Conduit riser systems  

6. Device and area detail call outs 

2. Architectural details for each device mounting type (door details), and camera 
mounting,   

3. Riser Diagrams indicating riser architecture and distribution.   
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4. Block Diagrams for the local system architecture and interconnections Block diagram 
shall identify subsystems (e.g., electronic access control, intrusion detection, closed 
circuit television, etc.) and data transmission and media conversion methodologies. 

5. Interconnection Diagrams for each sensor and device component, termination 
locations, and standard wire details.  Diagram shall also identify interfaces to other 
systems such as the fire alarm systems, and interconnection with the Bank’s main 
security system.      

1.4 WARRANTY 

1. All equipment and devices supplied and installed under this section shall carry a warranty of 
minimum two years. 

2. Warranty shall cover parts, labour and expenses.  

1.5 QUALITY ASSURANCE 

1. The security sub-contractor (Integrator) shall be acceptable to the Owner.   

2. The security sub-contractor shall use a cable installer with Registered Communication 
Distribution Designer (RCDD) certification by Building Industry Consulting Service 
International (BICSI).  The installer shall provide consistent oversight of the project cabling 
throughout system design, layout, installation, termination and testing. 

3. Work requiring network connectivity and configuration shall be coordinated with Ontario 
Shores IT Services group.   

PART 2 - PRODUCTS 

3.1 MANUFACTURERS / PRODUCTS 

1. The various components of the access control system are referenced on the drawings.   

2. All equipment and materials used shall be standard components that are regularly 
manufactured and used in the manufacturer's system. 

3. All systems and components shall have been thoroughly tested and proven in actual use. 

4. All systems and components shall be provided with the availability of a toll-free (U.S. and 
Canada), 24-hour technical assistance from the manufacturer. The service shall allow for 
immediate technical assistance for either the dealer/installer or the end user at no charge 
for as long as the product is installed. 

5. All systems and components shall be provided with a one-day repair turnaround and 24-
hour parts replacement. The repair and parts express shipment shall be guaranteed by the 
manufacturer on both warranty and non- warranty items. 

3.2 ACCESS CONTROLLER 

1. Modular controller (Data Gathering Panel) for access control for up to 8 doors, with onboard 
Ethernet, embedded intrusion zone functionality, peer-to-peer communication, and 
local/global anti-passback control. 
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2. Supplied from integral 120 VAC input, 12VDC, 5A power supply and rechargeable NiMH 
batteries for  memory backup and real-time clock for 24 hours, with a 24 hour recharge 
time. 

3. Housed in wall-mounted, lockable cabinet with tamper switch on door 

4. Product equal to: iStar Pro by Tyco Security/Software House. 

3.3 ACCESS CONTROL REMOTE DEVICES 

1. Proximity Card Reader  

1. Card reader shall be compatible with HID type, 125 kHz cards. Only the 
manufacturer’s identification shall be on the device, with no other labels or integrator 
markings  

2. The reader shall have a 457mm (18") pigtail. 

3. The reader shall be programmed to show the device state and LED control patterns 
as per the table below:  

Reader State LED Control Pattern 
Normal Solid Red 
Access Granted Solid Green 
Door Forced/Door Held Alt Flash Red/Green 
Card Rejected/Unknown Card Alt Flash Red/Green 

2. Request to Exit Pushbutton: Universal pushbutton, STI Part No. UB-1. 

3. Door Contacts:  

.1 Door contacts shall be a maximum one inch (1") in diameter,  and shall be recessed 
mounted within door and frame  

.2 Tamper switch for defeat resistance, Form C, 25 mA at 24 VDC rated contact 

.3 Product: Honeywell 968XTP or approved equal.  

4. Electromagnetic Lock:  

.1 Single door model with 1000 lbs hold force 

.2 Aluminum housing with 628 satin finish 

.3 Automatic voltage sensing (12 VDC or 24 VDC), with polarity protection 

.4 Magnetic Bond Sensor (MBS) to monitor the strength of the bond between the lock 
and armature, wired to the data gathering panel (iStar) so you know the door is 
secure 

.5 Product: Schlage M450 or approved equal 

5. Power Supply for electromagnetic lock: access power distribution module with power 
supply/charger, 120 VAC input, 12/24 VDC, 6A output (5 circuits, individually 
protected/fused), in BC300 enclosure – one per floor. Altronix Model AL600ULM. 



Ontario Shores Centre for Mental Health Sciences  
Project: New Powerhouse  SECTION 28 05 00 
MH Project No. 1802218.00 ELECTRONIC SECURITY SYSTEM 
Date: May 2019 Page  5 
 

Ver. 0    

3.4 ACCESS CONTROL CABLING 

1. Access control cables (i.e. between the remote devices and data gathering panels) shall be 
stranded and shielded copper conductor, minimum #22 AWG, twisted pairs, and stamped 
with CMR/FT4 rating. 

3.5 CCTV EQUIPMENT 

.1 System Manugfacturer: Aimetis 

.2 Software: Symphony ver. 6.12 

3.6 CCTV (IP) CAMERAS 

1. General 

1. New video surveillance system cameras shall be connected to the Ontario Shores 
Campus Area Network (CAN).  For any new work requiring expansion of the 
existing system configuration, it will be the responsibility of the Contractor to 
minimize the bandwidth requirements. Additionally, the Contractor performing the 
work is required to provide Ontario Shores with the overall estimated bandwidth 
requirements.  

2. Video streams from cameras are to be digitally encoded using the H.264 
compression format.   

3. Each camera’s bit rate, frame rate and resolution shall be set independently from 
other cameras in the system, and altering these settings shall not affect the 
recording and display settings of other cameras.  

4. Cameras installed with light fixtures, direct sunlight coming through windows or 
similar bright objects within the field of view shall be readjusted to compensate for 
blooming or any loss of overall picture quality.  

5. Should part numbers contained in this document not be current, the Contractor 
shall source the up to date replacement part numbers with the manufacturer and 
ensure all cameras procured are compatible with the existing revision of Aimetis 
Symphony software currently operating. 

2. Indoor Fixed Camera minimum requirements: 

1. Vandal resistant   

2. Impact resistant  

3. Anti- grip housing with no sharp protrusions or ligature points   

4. IP rating:  IP66  

5. Low light and infrared able to see in total darkness.   

6. Compatible with Aimetis Symphony ver. 6.12  

7. Active tampering alarm  

8. Resolution: 1.3 Megapixel or greater  

9. Lens: 3.3–12 mm, Auto-iris, Vari-focal,  
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10. Frame Rate: 30 FPS  

11. Multi Streaming  

12. Wide Dynamic Range   

13. Power over Ethernet IEEE 802.3af/802.3at Type 1 Class 2, max. 4.8 W 

14. Connectors: RJ45 10BASE-T/100BASE-TX PoE,  

3. Outdoor Fixed Cameras shall be: 

1. Vandal resistant   

2. Impact resistant  

3. Anti- grip housing with no sharp protrusions or ligature points   

4. IP rating:  IP66  

5. Low light, day/night and infrared able to see in total darkness.   

6. Compatible with Aimetis Symphony ver. 6.12 

7. Active tampering alarm  

8. Resolution: 1.3 Megapixel or greater  

9. Lens: 3.3–12 mm, Auto-iris, Vari-focal,  

10. Frame Rate: 30 FPS  

11. Multi Streaming  

12. Wide Dynamic Range   

13. Power over Ethernet IEEE 802.3af/802.3at Type 1 Class 2, max. 4.8 W, typical 3.5 
W   

14. Connectors: RJ45 10BASE-T/100BASE-TX PoE 

3.7 GROUNDING AND BONDING FOR ESS SYSTEM 

1. General:  

.1 Grounding conductors and busbars shall be made of copper.  

.2 Lugs, HTAPs, grounding strips, and busbars shall be UL listed and shall be made of 
premium quality tin-plated electrolytic copper  

.3 Antioxidant shall be used for making bonding connections. 

2. Lugs: irreversible, two-hole compression type, meeting NEBS Level 3 as tested by 
Telcordia. Lugs with inspection windows shall be used in all non-corrosive environments so 
that connections may be inspected for full conductor insertion  

3. All grounding and bonding products specified in this section shall be manufactured by 
Panduit, and shall meet all applicable codes and standards. Equivalent products may be 
considered where the ESS Contractor requests approval in writing. 
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PART 3 - EXECUTION 

3.1 INSTALLATION – GENERAL 

1. Install active components (controller, power supplies) on wall in the Electrical Room, as 
shown on the drawings. Mount on plywood backboards of suitable size to accommodate the 
components, with adequate space around to allow for installation of additional similar 
component in the future. 

2. Install card reader on standard recessed outlet boxes recessed in the wall. 

3. Install electromagnetic lock in conjunction with the associated door hardware.  

4. Install indoor cameras on pendant brackets and outdoor cameras on corner brackets – at 
the location shown on the drawings. 

3.2 ENCLOSURES, MOUNTS AND SUPPORTS 

1. Cameras shall be installed in low profile lockable enclosures capable of being pendant or 
pole mounted, on a wall, in a corner, 

2. All connections shall be contained within secure enclosures.  If external to equipment and 
enclosures, cabling shall be run in rigid or flexible conduit.  

3. Final mounting locations of enclosures shall be co-coordinated onsite with the Ontario 
Shores prior to installation. 

3.3 PATHWAYS FOR ESS SYSTEM CABLING 

1. The ESS system sub-contractor shall be responsible for measuring and confirming cable 
pathways prior to installation, to ensure no cabling will exceed the specified distance 
limitations.  

2. Where the distance limitations are exceeded, the Contractor shall inform Consultant prior to 
installation of cabling. No compensation for removal of cabling will be accepted if this 
requirement is not adhered to. 

3. Prepare all conduits and pathways by deburring prior to installation of cabling. 

4. For fire stopping requirements refer to the applicable section of the Architectural 
specifications.  

3.4 CABLE INSTALLATION  

1. Install cable in EMT conduit min 3/4” size , and follow proper installation practices for all 
indoor cable distribution  

2. Access control cabling shall be terminated as per manufacturer's recommendations, with 
only enough cable jacket removed to perform termination. 

3. Comply with manufacturer's recommended bundling practices for installation. Ensure that 
excess pressure is not placed on the cable at any point that may result in the compression 
or deformation of the cable jacket and internal pair/conductor geometry. 
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4. Cables shall not be scrapped, dented or otherwise damaged before, during or after 
installation. All damaged cabling shall be replaced at no extra cost to BMO.  

5. Ensure that all cables are installed in a continuous run (without splices) between terminal 
blocks or panels.  

3.5 IDENTIFICATION OF ESS SYSTEM COMPONENTS 

1. Confirm labeling convention with Owner prior to preparation and installation of any labeling. 

2. Each piece of active equipment (controllers, field devices, switches etc.) shall be labeled 
with one label on the front and one label on the back (where applicable). 

3. Install permanently identification labels on all active equipment. Labels shall be adhesive-
style lamicoid with white printing of minimum ½” high font on a black background, and sized 
to suit the designated label location.  

4. Install permanent identification labels on all cables. Labels shall be self-laminating vinyl with 
black lettering on a white printing area and sized to allow label to wrap around the cable a 
minimum 1.5 times. Labels shall be minimum ¾” wide, sized to suit the labeling requirement 
while maintaining a minimum 10pt. font size where possible. Cable labels shall be installed 
on clean and dry cable and mounted within 100 mm (4") of each end of each cable.  

5. All labels shall be laser printed. Handwritten labels will not be accepted. 

3.6 POWER SUPPLY AND INTERFACE WIRING   

1. Provide backup power to power supplies for controllers. 

2. Provide a GFI circuit to the electromagnetic lock power supply.  

3. Install interface wiring between corresponding module of building fire alarm system and 
power supply of electromagnetic locks, to disable lock operation upon a 1st stage fire alarm.   

4. Supply and install cables for connection of controller and IP cameras to network switches 
and network video controllers to complete the connection of the Powerhouse to Owner’s  
existing security network switches and network video recorders.     

3.7  TESTING AND COMMISSIONING  

1. Test access control and surveillance system at the completion of installation to demonstrate 
their functionality in all possible operating scenarios.   

 
END OF SECTION 
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PART 1 -  GENERAL 

1.1 SCOPE OF WORK 

.1 This Section covers the supply, installation and commissioning of an addressable fire alarm 
system including detection devices and notification appliances.   

.2 The scope of work also includes: 

.1 assistance by a qualified service provider in the installation and final testing of system 

.2 verification of installation 

.3 preparation of system documentation operator training. 

1.2 REFERENCE STANDARDS 

.1 Underwriter's Laboratories of Canada (ULC)  

.1 CAN/ULC-S524, Installation of Fire Alarm Systems.  

.2 CAN/ULC-S525, Audible Signal Devices for Fire Alarm Systems, Including 
Accessories.  

.3 CAN/ULC-S526, Visual Signal Devices for Fire Alarm Systems Including Accessories. 

.4 CAN/ULC-S527, Control Units for Fire Alarm Systems. 

.5 CAN/ULC-S528, Manual Stations for Fire Alarm Systems, Including Accessories. 

.6 CAN/ULC-S529, Smoke Detectors for Fire Protective Systems.  

.7 CAN/ULC-S530, Heat Actuated Fire Detectors for Fire Alarm Systems.  

.8 CAN/ULC-S536, Inspection and Testing of Fire Alarm Systems.  

.9 CAN/ULC-S537, Verification of Fire Alarm Systems. 

.2 National Fire Protection Agency: NFPA 72, National Fire Alarm and Signaling Code. 

.3 Canadian Electrical Code (CEC) 

1.3 REQUIREMENTS OF REGULATORY AGENCIES 

.1 System shall comply with applicable provisions of the Ontario Building Code (OBC), and meet 
requirements of local authority having jurisdiction.  

1.4 SHOP DRAWINGS  

.1 Following contract award submit product data (shop drawings), including:  

.1 Detailed assembly and internal wiring diagrams of control unit, including battery 
calculation. 

.2 Overall system riser identifying control equipment, initiating circuits, signalling circuits; 
also identified shall be terminations, terminal numbers, conductors and raceways.  

.3 Details of initiating, signalling and ancillary devices. 
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.4 Step-by-step operating sequence, cross referenced to logic flow diagram.  

1.5 CERTIFICATES AND REPORTS 

.1 Provide manufacturer's certificate stating that the system has been installed in accordance to 
manufacturer's recommendations. 

.2 Provide Test Report indicating that the system has been tested as to its full functionality in all 
modes of operation.  

.3 Provide Verification Report. 

1.6 SPARE PARTS 

.1 Provide spare parts as per system manufacturer's recommendations.  

.2 Include, as a minimum, glass rods for manual pull box stations, if applicable, and fuses and 
lamps for the control panel, if applicable.  

1.7 QUALITY ASSURANCE  

.1 Qualifications: Installer shall be a company specializing in fire alarm system installations with 
minimum 10 years of documented experience, approved by the manufacturer.  

.2 Provide services of manufacturer's representative or service technician experienced in 
installation and operation of type of system being provided, to supervise installation, 
adjustment, preliminary testing, and final testing of system. 

PART 2 -  PRODUCTS 

2.1 SYSTEM DESCRIPTION 

.1 The new fire alarm control panel of the Powerhouse shall be capable of report to the existing 
main building fire alarm system (Notifier) as a separate zone.   

.2 All new fire alarm devices shall be compatible with a Notifier control panel. 

.3 Installation shall include:   

.1 Central Control Unit in separate enclosure with power supply, standby batteries, 
central processor with microprocessor and logic interface, main system memory, 
input-output interfaces for alarm receiving, annunciation/display, and program 
control/signaling. 

.2 Power supplies. 

.3 Initiating/input circuits. 

.4 Output circuits. 

.5 Auxiliary circuits. 

.6 Local annunciator panels. 

.7 Automatic initiating devices: smoke (laser and ionization type), heat and flame 
detectors. 
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.8 Audible and visual notification appliances. 

.9 End –of-line resistors.   

.10 Wiring. 

.11 Interconnection with the new pre-action sprinkler system. 

.12 Interconnection with existing fire alarm system. 

.13 Signal to individual fire damper to close the damper upon activation of fire detection 
devices in the room where the damper is located. 

2.2 EQUIPMENT AND DEVICES 

.1 Equipment and devices: ULC listed and labelled, and supplied by single manufacturer.  

.1 Power supply: to CAN/ULC-S524. 

.2 Audible signal devices: to CAN/ULC-S525. 

.3 Visual signal devices: to CAN/ULC-S526. 

.4 Control unit: to CAN/ULC-S527. 

.5 Manual pull station: to CAN/ULC-S528. 

.6 Smoke detectors: to CAN/ULC-S529. 

.7 Thermal detectors: to CAN/ULC-S530.  

2.3 SYSTEM OPERATION 

.1 Actuation of any alarm initiating device to: 

.1 Cause electronic latch to lock-in alarm state at Central Control Unit. 

.2 Indicate zone of alarm at Central Control Unit and Main Building remote annunciator. 

.3 Cause audible signaling devices to sound continuously throughout Powerhouse and 
at central control unit. 

.4 Transmit signal to fire alarm system in main building. 

.5 Cause fire dampers, where present at location of alarm initiating device to close. 

.6 Cause air conditioning and ventilation fans to shut down to provide required control of 
smoke movement. 

.2 Acknowledging alarm: indicated at Central Control Unit. 

.3 Possible to silence signals by “Alarm Silence” switch at control unit, after 60 s period of 
operation. 

.4 Subsequent alarm, received after previous alarm has been silenced, to re-activate signals. 

.5 Resetting alarm device not to return system indications/functions back to normal unit control 
unit has been reset. 

.6 Trouble on system to: 

.1 Indicate circuit in trouble at Central Control Unit. 
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.2 Activate “System Trouble” indication, buzzer and common trouble sequence.  
Acknowledging trouble condition to silence audible indication; whereas visual 
indication to remain until trouble is cleared and ystem is back to normal. 

.7 Trouble on system: suppressed during course of alarm. 

.8 Trouble condition on any circuit in sytem not to initiate alarm conditions. 

.9 Generator Status:  Indicate “Generator Running” and “Generator Trouble” statuses of each 
generator at Central Control Unit, and local and remote annunciators. 

2.4 CONTROL PANEL 

.1 Central control unit (CCU).  

.1 Suitable for DCLB communication style: to CAN/ULC-S524.  

.2 Features specified are minimum requirements for microprocessor-based system with 
digital data control and digital multiplexing techniques for data transmission.  

.3 Minimum capacity of 150 addressable monitoring and control/signal points.  

.4 System to provide for priority reporting levels, with fire alarm points assigned highest 
priority, supervisory and monitoring lower priority, and third priority for troubles. 
Possible to assign control priorities to control points in system to guarantee operation 
or allow emergency override as required.  

.5 Integral power supply, battery charger and standby batteries.  

.6 Basic life safety software: retained in non volatile Erasable Programmable Read-Only-
Memory (EPROM). Extra memory chips: easily field-installed. Random-Access-
Memory (RAM) chips in panel to facilitate password-protected field editing of simple 
software functions (e.g. zone labels, priorities) [and changing of system operation 
software].  

.7 Circuitry to continuously monitor communications and data processing cycles of 
microprocessor. Upon failure, audible and visual trouble indication to activate.  

.8 Support one (1) RS-232-C I/O port. CCU output: parallel ASCII with adjustable baud 
rates to allow interface of any commercially available printer, terminal or PC.  

.9 Equipped with software routines to provide Event-Initiated-Programs (EIP); change in 
status of one or more monitor points, may be programmed to operate any or all of 
system's control points.  

.10 Software and hardware to maintain time of day, day of week, day of month, month 
and year.  

2.5 POWER SUPPLIES 

.1 120 V, 60 Hz as primary source of power for system. 

.2 Voltage regulated, current limited distributed system power. 

.3 Primary power failure or power loss (less than 102 V) will activate common trouble sequence. 
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.4 Interface with battery charger and battery to provide uninterruptible transfer of power to 
standby source during primary power failure or loss. 

.5 During normal operating conditions, fault in battery charging circuit, short or open in battery 
leads to activate common trouble sequence and standby power trouble indicator. 

.6 Standby batteries: sealed, maintenance free, with sufficient capacity to power the fire alarm 
system for not less than 24 consecutive hours plus 2 hours of alarm upon a normal AC power 
failure. 

.7 Continuous supervision of wiring for external initiating and alrm circuits to be maintained 
during power failure. 

2.6 INITIATING/INPUT CIRCUITS 

.1 Receiving circuits for alarm initiating devices such as manual pull stations, smoke detectors, 
heat detectors and flame detectors, wired in DCLB configuration to Central Control Unit. 

.2 Alarm receiving circuits (active and spare): compatible with smoke detectors and open 
contact devices. 

.3 Actuation of alarm initiating device: cause system to operate as specified in “System 
Operation”. 

2.7 ALARM OUTPUT CIRCUITS: 

.1 Alarm output circuit: connected to signals, wired in Class B configuration to Central Control 
Unit. 

.1 Signal circuits’ operation to follow system programming; capable of sounding horns 
continuously at 20 spm.  Each signal circuit: rated at 2 A, 24 VDC; fuse protected 
from overloading/overcurrent. 

.2 Manual alarm silence, automatic alarm silence and alarm silence inhibit to be 
provided by system’s common control. 

2.8 AUXILIARY CIRCUITS 

.1 Auxiliary contacts for control functions. 

.2 Alarm on system to cause operation of programmed auxiliary output circuits. 

.3 Upon resetting system, auxiliary contacts to return to normal or to operate as pre-
programmed. 

.4 Auxiliary circuits: rated at 2 A, 24 VDC or 120 VAC, fuse protected. 

2.9 WIRING 

.1 Twisted copper conductors: rated 300 V. 

.2 To initiating circuits: 18 AWG minimum, and in accordance with manufacturer’s requirements. 
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.3 To signal circuits: 16 AWG minimum, and in accordance with manufacturer’s requirements. 

.4 To control circuits: 14 AWG minimum, and in accordance with manufacturer’s requirements. 

2.10 MANUAL ALARM STATIONS: 

.1 Manual alarm stations: pull lever, glass rod, wall mounted surface type, non-coded single pole 
normally open contact for single stage, English signage. 

.2 Addressable manual pull station: 

.1 Pull lever, break glass rod, surface wall mounted type, single action, single stage, 
electronics to communicate station’s status to addressable module/transponder over 
2 wires and to supply power to station.  Station address to be set on station in field. 

2.11 THERMAL (HEAT) DETECTORS 

.1 Plug-in, addressable, fixed temperature type. 

.2 Fixed temperature, rated 88ºC, to be installed in generator rooms: 

.1 Surface mounted on outlet box. 

.2 External indication of operation on fixed temperature actuation. 

.3 Addressable thermal fire detectors: 

.1 Electronics to communicate detector’s status to addressable module/transponder. 

.2 Detector address to be set on detector in field. 

2.12 SMOKE DETECTORS 

.1 Laser Smoke Detectors: plug-in, addressable, 2-wire, with the following features:   

.1 Detection technology using laser diode and lens and mirror optics. 

.2 Intelligent sensing algorithm (in panel) to differentiate between dust and smoke 
particles. 

.3 Visible indication by dual bi-colour LEDs which blink green in normal and illuminate 
steady red in alarm mode. 

.4 Operation as part of a group of detectors, comparing readings of adjacent detectors 
to provide faster detection of fire. 

.5 Electronics to communicate detector’s status to addressable module/transponder. 

.6 Detector address to be set on detector in field. 

2.13 NOTIFICATION APPLIANCES  

.1 Horn/Strobes:  

.1 Appliance suitable for indoor installation and universal mounting position 

.2 24 V dc power supply, low current design   
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.3 Audible part with minimum of two (2) field selectable settings for dBA levels (90 and 
95 dBA) and choice of continuous or temporal (Code 3) signal 

.4 Strobe part producing a flash rate of one (1) flash per second over the regulated 
voltage range and incorporating  Xenon flashtube enclosed in a Lexan lens. 

2.14 END-OF-LINE DEVICES 

.1 End-of-line devices to control supervisory current in alarm circuits and signaling circuits, sized 
to ensure correct supervisory current for each circuit. 

.2 Open, short or ground fault in any circuit will alter supervisory current in that circuit, producing 
audible and visible alarm at Central Control Unit. 

2.15 ANCILLARY DEVICES 

.1 Remote relay uit to initiate fan shutdown and fire damper closing 

PART 3 -  EXECUTION 

3.1 INSTALLATION 

.1 Install system in accordance with CAN/ULC-S524. 

.2 Install new fire alarm control panel at location shown on the drawing.  Connect to AC power 
supply, standby power. 

.3 Install new Laser VIEW smoke detectors on ceiling and connect to alarm circuit wiring.   

.4 Install heat and flame detectors in the Generator Room and connect to alarm circuit wiring.. 

.5 Install notification appliances at the locations shown. Do not exceed 80% of listed rating in 
amperes of notification appliance circuit. Provide additional circuits above those shown if 
required to meet this requirement. 

.6 Install end-of-line devices at end of alarm and signaling circuits. 

.7 Install remote annunciator panels and connect to annunciator circuit wiring. 

.8 Install remote relay units to control fan shut down and fire damper closing. 

.9 For surface mounting devices provide appliance manufacturer's approved back box. Back box 
finish to match device finish. 

.10 Connect “Generator Running” and “Generator Trouble” alarms of each generator to control 
panel. 

.11 Connect pre-action sprinkler system to control panel. 

.12 Provide necessary raceways, cable and wiring to make interconnections to devices and 
control panel as required for a complete and functional installation.  
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.13 Install wiring in EMT conduit. Do not splice wiring inside conduit; use junction boxes for this 
purpose.   

3.2 FIELD QUALITY CONTROL 

.1 Perform tests in accordance with Section 26 05 00 - Electrical General Requirements and 
CAN/ULC-S537. 

.2 Test each device and alarm circuit to ensure manual stations, heat, smoke and flame 
detectors transmit alarm to control panel and actuate general alarm 

.3 Check annunciator panel to ensure zones are shown correctly. 

.4 Simulate grounds and breaks on alarm and signalling circuits to ensure proper operation of 
systems. Specifically: 

.1 Test each conductor on all DCLA addressable links for capability of providing 3 or 
more subsequent alarm signals on each side of single open-circuit fault condition 
imposed near midmost point of each link. Operate Acknowledge/Silence switch after 
reception of each of the 3 signals. Correct imposed fault after completion of each 
series of tests. 

.2 Test each conductor on all DCLA addressable links for capability of providing 3 or 
more subsequent alarm signals during ground-fault condition imposed near midmost 
point of each link. Operate Acknowledge/Silence switch after reception of each of the 
3 signals. Correct imposed fault after completion of each series of tests. 

.5 Provide final PROM program re-burn for system incorporating program changes made during 
construction. 

.6 Retain services of an independent third party to perform verification of the system installed 
and operation integrated with the building's main fire alarm system. 

.7 Obtain verification Report and submit to Consultant for review. 

3.3 DOCUMENTATION AND TRAINING 

.1 Submit data for incorporation into the Operation and Maintenance Manual, including: 

.1 Functional description and sequence of operation of completed installation 

.2 Detailed operating instructions, including required operator responses. 

.3 Complete system input/output program information, with site specific data. 

.4 Detailed maintenance instructions for control equipment and each device type, 
including maintenance schedule in accordance with CAN/ULC-S536-97. 

.5 Troubleshooting guide for the installed devices. 

.6 Manufacturer's data sheets and installation manuals / instructions for equipment 
installed. 

.7 A copy of the as-built floor plans indicating all devices shall be submitted with each 
manual. The system address of each addressable device shall be clearly indicated 
beside each device on the drawings. 



Ontario Shores Centre for Mental Health Sciences  
Project: New Powerhouse SECTION 28 31 00 
MH Project: 1802218.00  ADDRESSABLE FIRE ALARM SYSTEM 
Date: May 2019 Page  9 
 

Ver. 0    

.8 Final set of reviewed Record Drawings. 

.9 A list of recommended spare parts. 

.10 Copy of verification certificate, verification report and warranty certificates for the 
complete fire alarm system. 

.11 Name, address and telephone number of service representative of manufacturer to 
be contacted during warranty period. 

.12 Name, address and telephone number of representative responsible for the future 
software changes. 

.2 Submit the manuals in protective vinyl hard cover 3-ring type binders. 

.3 Data sheets shall be original manufacturer's literature or shall be clearly legible if 
reproductions. If data sheets show more than one product, the proposed product shall be 
clearly identified by arrows or other suitable means. 

.4 Provide training of Owner's personnel in the operation of system.  Prepare training material 
and conduct site demonstration of system components and operation. 

 

END OF SECTION  
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	1. The intent of this Tender Call is to obtain offers (“Bids”) from interested parties (“Bidders”) to perform the Work required to complete project NEW POWERHOUSE at 700 Gordon Street in Whitby, Ontario for a Stipulated Price, in accordance with the C...
	2. For the purposes of this Tender Call the Owner is Ontario Shores Centre for Mental Health Sciences (“Ontario Shores”), and its authorized agent is Morrison Hershfield Limited (MH).
	1. It is important to receive a reply from all registered Bidders. Should a Bidder be unwilling or unable to submit a Bid, the Bidder shall complete and return the No Bid Form included in this Document.
	1. By submitting a Bid in response to this Tender Call, the Bidder confirms it has read, understood, and agrees to comply with the Bid Documents. No allowance will be made on behalf of a Bidder for any error, omission or negligence on its part, unless...
	2. Bidders agree to prepare and submit Bids at their own cost.
	3. Ontario Shores will provide the successful Bidder with two (2) copies of the Contract to be signed.  Within five (5) working days of the successful Bidder’s receipt of the Contract, the successful Bidder shall return the Contract to Ontario Shores ...
	4. Confidentiality
	1. Ontario Shores reserves all rights with regard to this Tender Call.  Bidders may not reproduce, modify, disclose, distribute or publish any portion of this Tender Call or any information about Ontario Shores or MH without the prior written approval...
	2. Bidders may not use the name of Ontario Shores or MH (or their respective affiliates) or refer to this Tender Call in any advertisement or other promotional messages without the prior written consent of Ontario Shores or MH, as applicable.
	1. Refer to the Tender Call Form.
	2. Bids submitted after the indicated bid closing time will not be considered and will be returned to the Bidder unopened if a return address has been provided on the envelope.
	3. Bids will not be opened in public; they will be opened after the indicated bid closing time.
	4. Amendments to a submitted Bid will be permitted only if received on the Bidder’s letterhead prior to the indicated bid closing time and if signed by the same party or parties who signed and sealed the Bid.  A Bid amendment shall state the amount to...
	5. All erasures, revisions or corrections to the Bidder’s entries on the Pricing Form shall be initialled by the Bidder.
	6. Bids and amendments to submitted Bids submitted by telephone or electronic mail will not be considered.
	1. Contract Documents:  As defined in the Contract.
	2. Bid Documents:  Instructions to Bidders, Tender Call Form, Pricing Form, List of Subcontractors Form and any Supplements and other information issued for the benefit of Bidders to prepare and submit a Bid, and Contract Documents.
	3. Total Bid Price:  The monetary sum identified by the Bidder in the Pricing Form.
	4. All capitalized terms, unless otherwise defined, shall have the meanings assigned to them in the General Conditions included in the Contract Documents.
	1. Bid Documents will be posted on the Biddingo portal.
	2. After downloading the Bid Documents, Bidders shall verify that the documents are complete.  Bidders shall immediately notify Ontario Shores if the Bid Documents are incomplete or upon finding discrepancies or omissions in the Bid Documents.
	1. All inquiries from Bidders regarding the Bid Documents must be in writing and submitted no later than the Deadline for Questions per item 4.2 Bid Schedule.
	2. Addenda may be issued by Ontario Shores during the bidding period.  All addenda become part of the Contract Documents.  Include costs of all addenda in Total Bid Price.
	3. Ontario Shores may, by addendum, modify, amend or revise any provision of this Tender, extend the Closing Time, Closing Date or any other scheduled dates relating to this Tender.  Ontario Shores shall not be responsible for any costs related to any...
	4. Verbal responses are only binding when confirmed by written addenda.
	5. Information obtained from any other source may be inaccurate and is not binding on Ontario Shores. Any attempt by a Bidder or any of its employees, agents, contractors or representatives to contact any person other than the Ontario Shores contact p...
	6. Discrepancies between addenda and the original Bid Documents will be resolved in favour of the last-submitted addendum.
	1. Unsolicited
	1. Where the Bid Documents stipulate a particular Product, requests to use unsolicited alternatives made less than seven calendar days before the Bid Closing Date will not be considered.
	2. When a request to use an unsolicited alternative is made, Ontario Shores may, in its sole discretion, approve the unsolicited alternative and in such circumstances will issue an addendum to known Bidders.
	3. When requesting an alternative to specified Products, the Bidder shall include any changes required in the Work to accommodate such unsolicited alternative.  A later claim by the Bidder for an addition to the Contract Price resulting from changes i...
	4. Unsolicited alternatives not approved in writing by Ontario Shores prior to the Bid Closing Date shall not be included in the Bid Price.
	5. Subject to Article 2.4.1.1 above, product or system alternatives proposed by Bidders at the time of bid closing may be considered by Ontario Shores if submitted as an attachment to the Pricing Form.
	6. Requests for unsolicited alternatives submitted with the Pricing Form will be evaluated by Ontario Shores and either included in, or excluded from, the Contract.  Subject to Article 2.4.1.1 above, Ontario Shores will be the sole judge as to their a...
	7. Bidders shall provide complete information on revisions to other Work which will be required to accommodate each unsolicited alternative, together with the related dollar amount of all additions to, or reductions from, the Bid Price. The cost of ea...
	2. Solicited
	1. Where alternatives are identified and described within the Contract Documents and Pricing Form, Ontario Shores reserves the right in its sole discretion whether to consider the alternatives and associated prices. Evaluation of the bids will be base...
	1. Bidders shall carefully examine the Place of the Work, and fully inform themselves of all existing conditions, limitations and difficulties that may arise during the execution of the Work including but not limited to any or all site specific health...
	2. Refer to the Tender Call Form regarding the mandatory Tender Site walk.
	3. Failure of a Bidder to attend, properly register and remain present for the duration of the Tender Site Walk may result in their Bid being rejected.
	4. Claims for additional payments, for extra Work, costs, damages or difficulties encountered resulting from conditions which were either visible or could be reasonably inferred from an examination of the Place of the Work prior to the submission of B...
	1. Unless specifically excluded by the Contract Documents, Bidders shall include all applicable government taxes in the Total Bid Price.
	1. Mandatory Site Walkthrough: Friday, June 28, 2019, 11:00 am
	2. Notification of Bid/No Bid: Wednesday, July 3, 2019
	3. Deadline for Questions: Monday, July 8, 2019
	4. Addenda Deadline: Thursday, July 11, 2019
	5. Bid Closing: Thursday, July 18, 2019, 12:00:00 Noon.
	1. Bidders shall state in the Pricing Form the time duration required to attain Substantial Performance of the Work and Total Performance of the Work.
	2. Substantial Performance of the Work is proposed to be the 31PthP day of May, 2020.
	3. Consideration will be given to the time durations indicated in Article 4.3.1 and 4.3.2 when reviewing submitted Bids.
	1. Each Bid must be sealed in an envelope which clearly identifies the Bidder’s name, Project name, location, and Ontario Shores project number.  All Forms must be fully completed, signed under seal, dated and submitted in a clear and legible manner. ...
	1. a bid bond from a duly licensed surety company or a bid deposit (e.g., bank draft, certified cheque or letter of credit) totalling 10% of the Bid value.  Such bid bond or bid deposit shall be in a commercially reasonable form and name Ontario Shore...
	2. an agreement from a duly licensed surety company to provide final security in the form (as prescribed in the Contract) of a performance bond and a labour and materials payment bond in respect of the Work; or, a written undertaking from the Bidder (...
	2. Bid bonds, bid deposits, agreements to provide a performance bond and a labour and materials payment bond, and written Bidder undertakings deemed commercially unreasonable, may render a Bid non-compliant.
	3. Bids that are unsigned, improperly signed or sealed, conditional, illegible, obscure, contain arithmetical errors, erasures, alterations or irregularities of any kind may be declared non-compliant.
	4. Bids with Bid Forms and Bid Form Supplements which are improperly prepared may be declared non-compliant.
	5. Bids based upon an unreasonable time duration for the completion of the Work may be declared non-compliant.
	6. All submitted Bids and supporting documentation become the property of Ontario Shores and will not be returned except for bid bonds and bid deposits at expiration of bid irrevocability period or upon award of the contract.
	1. Bids shall be irrevocable and remain open to acceptance for a period of sixty (60) days from the Bid Closing Date.
	1. The lowest or any Bid will not necessarily be accepted
	2. Notwithstanding anything else contained in the Bid Documents, Ontario Shores reserves the right to exercise complete discretion in all aspects of the conduct of the Bid process, the assessment and evaluation of Bids, including the determination of ...
	3. Bids received will be scored by Ontario Shores using the following criteria and weightings:
	1. Bid Price – 55% of total score
	2. Qualifications: - 35% of total score
	3. Schedule (listing and sequence of major tasks, dependencies, timeframes -  in Gannt chart format)  – 10% of total score
	4. Bidders shall outline their qualifications to undertake this project using CCDC 11 Form – Contractor’s Qualification Statement – submit form with Bid. The content of the qualification statement is briefly outlined below:
	1. Legal structure of Contractor’s company (corporation, joint venture, partnership etc.)
	2. Financial References (bank, bonding company), c/w contact information
	3. Annual value of construction work over the last five (5) years (Year – dollars)
	4. Key office personnel proposed for the project (Principal, Project Manager, Estimator) Include resume/qualifications
	5. Key site personnel proposed for the project (Project Manager, Superintendent, Foreman). Include resume and qualifications
	6. List of minimum three (3) principal projects completed in the past five (5) years).
	7. List of similar or related projects (i.e. with utility buildings, Diesel generators, medium voltage switchgear, and controls) completed.
	Note: For the projects listed in 6. And 7. above provide the following information:
	1. Project Title, Location and Value ($)
	2. Location and Date Completed
	3. Project Description, with emphasis on similarities with this project
	4. Owner and Contact Person who can provide additional information/reference
	5. Consultant and Contact Person
	5. The Bidders shall submit similar Qualification Statements for their M&E subcontractors when such contractors are not selected from the current Ontario Shores Vendors ofd Record. For the names of the current M&E contractors on the VOR roster, refer ...
	6. Bidders expressly waive any right to make any claim against Ontario Shores for any matter arising from Ontario Shores exercising its rights as stated above.
	7. After acceptance by Ontario Shores, the successful Bidder will be notified in writing.
	8. Ontario Shores reserves the right, before awarding the Contract, to require the successful Bidder to submit such evidence of qualifications as it may deem necessary and acceptable, including without limitation the technical, financial or other qual...
	9. The selection of a Bid shall not, by itself, bind Ontario Shores in any way unless and until Ontario Shores and the successful Bidder have executed the Contract. In the event that the successful Bidder fails to sign, refuses to sign or to commence ...
	1. cancel the award of the Contract, and award the Contract to another Bidder;
	2. claim the Bid bond or deposit, if any;
	3. not accept any Bid;
	4. issue a new Tender.
	10. Ontario Shores may disqualify the Bids of parties with whom Ontario Shores is engaged in, or reasonably anticipates to be engaging in any form of dispute.
	END OF INSTRUCTIONS TO BIDDERS
	IMPORTANT – PLEASE READ THIS

	Position:_______________________________________________________________________
	END OF NOTICE OF NO BID
	SA1   ARTICLE A-3 CONTRACT DOCUMENTS
	SA1.1  Paragraph 3.1:
	Add the words “  - Supplementary Articles of the Contract      - Supplementary Definitions of the Contract  - Supplementary Conditions of the Contract”
	to the list of Contract Documents in paragraph 3.1.
	SA2 Article A-6 RECEIPT OF AND ADDRESSES FOR NOTICES IN WRITING
	SA2.1 Paragraph 6.1:
	Delete paragraph 6.1 in its entirety and substitute with new paragraph:
	SA3  Article A-9 SEVERABILITY
	SA3.1  Add new Article A-9 as follows:
	Article A-9 SEVERABILITY
	9.1 - If any provision of this Contract is found to be invalid or unenforceable in any circumstances, the remainder of this Contract, and the application of such provision in any other circumstances, shall not be affected.
	SA4  ARTICLE A-10 TIME OF ESSENCE
	SA4.1  Add new Article A-10 as follows:
	ARTICLE A-10 TIME OF ESSENCE
	The Definitions of the Standard Construction Document for Stipulated Price Contract, CCDC 2 – 2008 English version are hereby amended as follows:
	SD2  Add the following definition:
	10a  Install
	SD3  Add the following definition:
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