
 

   

 

THE CORPORATION OF THE 
TOWN OF BLIND RIVER 

 

 
 
 

TENDER FOR NEW BLIND RIVER WATER TREATMENT PLANT INTAKE AND LOW LIFT 
PUMPING STATION 

 
 

CONTRACT NO.  PS-2026-01 
 

 
 
 
 
 
 
 

Consultants 

    
 
 

Tender Close:  Friday, March 6th, 2026 - 3:00 pm



TENDER FOR NEW BLIND RIVER WATER TREATMENT PLANT 
INTAKE AND LOW LIFT PUMPING STATION  

TENDERING CHECKLIST 

 

CONTRACT NO. PS-2026-01 PAGE 2 
 

TENDERING CHECKLIST 
 
The following checklist has been included to ensure that all of the Town’s requirements are met: 
 
 
1. Each Bidder shall submit with their tender a certified cheque or bid bond in the amount of 

10% of the contract price. 
 
 

2. The Bidder must provide an Agreement to provide Performance Security. 
 
 

3. Return the Form of Tender properly completed and signed where indicated. 
 
 

4. Ensure the Addendums Received Section of the Form of Tender has been completed if any 
addendums have been issued. Failure to complete this section when addendums have 
been issued may render your Tender as non-compliant. 
 
 

5. The Tendering Information, Construction Specifications and Special Provisions Sections 
have been carefully reviewed and all requirements have been submitted with your Tender. 
 
 

6. The Bidder has attached a proposed schedule for the works, showing compliance with the 
start and final completion dates. 

 
 
 
 

 
 
 

 
 
 

 
 
 
 
 

 
 
 
 

 

 
 
 
 
The Corporation is not bound to accept the lowest or any tender and reserves the right to reject all tenders. 
The Corporation also reserves the right to evaluate the tenders in any manner it deems fit.
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TI.01  GENERAL 
 
Please read this section carefully. 
These general conditions, instructions to Tenderers, and specifications forming a part of this tender, shall 
constitute a valid and binding contract between the successful Tenderer and The Corporation of the Town 
of Blind River and it shall ensure to the benefit of, and be binding upon both their successors, executors, 
administrators and assigns. 

TI.02  DEFINITIONS 
 
The words “Corporation” and “Owner” mean The Corporation of the Town of Blind River. 
 
The Words “Director of Public Services” shall be understood as referring to that of the Town of Blind River. 
 
The word “Engineer” shall be understood as referring to TULLOCH Engineering Inc. 
 
The word “Contract” means the agreement to do the work entered into with the Corporation, the general 
conditions, the specifications, the drawings, and other documents referred to or connected with the said 
contract. 
 
The words “Contractor” or “Tenderer” means the person or persons who have undertaken to carry out 
this contract. 
 
The words “Town” and “Corporation” may be used interchangeably with the same intent and meaning for 
the purpose of the contract. 
 
The word “Work” shall mean the execution of the whole work, and things required to be done, mentioned, 
or referred to, in the contract documents and including all extra or additional work that may be ordered 
by the Engineer. 
 
The words “Working Day” mean any weekday, 

A. except Saturdays, Sundays, and statutory holidays; 

B. except a Day as determined by the Contract Administrator, on which the Contractor is prevented 
by inclement weather or conditions resulting immediately there from, from proceeding with a 
Controlling Operation.  For the purpose of this definition, this will be a Day during which the 
Contractor cannot proceed with at least 60% of the normal labour and equipment force effectively 
engaged on the Controlling Operation for a least 5 hours; 

C. except a Day on which the Contractor is prevented from proceeding with a Controlling Operation, 
as determined by the Contract Administrator by reason of, 
i. any breach of the Contract by the Owner or if such prevention is due to the Owner, 

another contractor hired by the Owner, or an employee of any one of them, or by anyone 
else acting on behalf of the Owner. 

ii. on-delivery of Owner supplied materials, 
iii. any cause beyond the reasonable control of the Contractor, which can be substantiated 

by the Contractor to the satisfaction of the Contract Administrator. 
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An exception will not be made to the Contractor for the Contractor’s inability to provide the normal 
labour and equipment force for at least 8 hours per day, 5 days per week, Monday through Friday on a 
Controlling Operation, as a result of other contracts, projects or activities the Contractor may be 
completing. 
 
The words “Controlling Operation” mean any component of the Work, which, if delayed, will delay the 
completion of the work. 

TI.03  TENDER DOCUMENTS 

D. All tenders must be completed on the printed forms supplied for that purpose.  No others will be 
considered.  Each tender shall be in accordance with the Contract Documents and shall include a 
completed Form of Tender, Tender Deposit, Security Agreement, List of Tenderer's Senior Staff, 
List of Subcontractors and Proposed Schedule. 

TI.04  DELIVERY AND OPENING OF TENDERS 

E. SEALED TENDERS, enclosed in an envelope clearly identified as “Tender for PS-2026-01 – New 
Blind River Water Treatment Plant Intake and Low Lift Pumping Station” and addressed to the 
CAO/Clerk will be received at The Corporation of the Town of Blind River, 11 Hudson Street, Blind 
River, ON  P0R 1B0, up to 3:00 p.m., local time, on Friday, March 6th, 2026. 

F. Alternatively, digital submissions will be accepted at info@blindriver.ca prior to the above-
mentioned closing date and time, addressed to the CAO/Clerk, referencing “Tender for PS-2025-
02 – New Blind River Water Treatment Plant Intake and Low Lift Pumping Station” as the subject 
line. 

G. The tenders will be opened on Friday, March 6th, 2026, at 3:15pm local time at the Municipal 
Office.  Bidders can attend the tender opening.  Only the Total Tender Price will be announced at 
the opening. 

H. The Corporation reserves the right to reject any or all bids and the lowest tender will not 
necessarily be accepted.        

I. Tenders shall be completed on the Form of Tender included with the Contract Documents. 

TI.05  DEADLINE FOR QUESTIONS & RESPONSES 

J. All questions during the tendering period must be submitted to the Engineer in writing via email, 
prior to 5:00pm on March 20th, 2026.  No such communications are to be directed to anyone other 
than the Engineer as follows. 
 
Chris Kirby, P.Eng, Project Manager 

 TULLOCH Engineering Inc. 
 Email chris.kirby@tulloch.ca 

mailto:info@blindriver.ca
mailto:chris.kirby@tulloch.ca
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K. The Engineer will issue all responses as soon as possible after receipt, however no later than 
5:00pm on March 25th, 2026.  Responses will be via addendum posted on the Town of Blind River 
website.  No oral interpretation will be effective to modify any provision of the Contract 
Documents. 

TI.06  DISCREPANCIES 

L. Should a Tenderer find discrepancies in or omissions from the Contract Documents, or be in doubt 
as to any meaning, the Tenderer shall notify the Engineer, who may issue a written addendum.  
Neither the Owner nor the Engineer will make oral interpretations of the meaning of the Contract 
Documents. 

M. Should the Tenderer not agree that the materials and methods specified, or designed on the 
Drawings, will provide an installation to meet the requirements of the project, the Tenderer shall 
notify the Engineer in writing, stating the reason for the objection and may submit a suggested 
alternative.  In such an event, the Engineer may choose to issue an addendum. 

TI.07  ADDENDA 
 

N. Addenda issued during the tendering period shall be allowed for by the Tenderer.  Addenda shall 
be posted on the Town of Blind River website https://www.blindriver.ca/town-hall/bids-and-
tenders/  It is the responsibility of all prospective Tenderers to monitor the website and ensure 
that any change to the tender document in the form of an addendum is responded to 
appropriately.  Addenda will be issued under the following circumstances: 
a. Interpretation of Tender documents as a result of queries from prospective Tenderers; 
b. Revision, deletions, additions or substitutions of any portion of Tender documents. 

O. All such changes as addressed in the addenda shall become an integral part of the Tender 
documents and shall be allowed for in arriving at the Tender price.  Addendums, which have 
financial implication and have not been acknowledged on the Form of Tender, may be 
automatically rejected.  Oral instructions shall not be considered valid unless confirmed in writing 
through the Engineer. 

TI.08  EXAMINATION OF SITE 
 
A. The Tenderers shall visit the site of the Work before submitting their tender and shall by personal 

examination satisfy themselves as to the local conditions that may be encountered during 
construction of the Work.  They shall make their own estimate of the facilities and difficulties that 
may be encountered and the nature of the subsurface materials and conditions.  Access to the 
site is unrestricted, however the Tenderer shall notify Kathryn Scott, CAO/Clerk, at 705-356-2251 
ext. 213 of their intended day and time attending site.      

 
B. The Tenderer shall not claim at any time after submission of their tender that there was any 

misunderstanding of the terms and conditions of the Contract relating to site conditions. 

https://www.blindriver.ca/town-hall/bids-and-tenders/
https://www.blindriver.ca/town-hall/bids-and-tenders/
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TI.09  HARMONIZED SALES TAX 

P. This project is taxable under the Harmonized Sales Tax (HST). 

Q. In calculating unit prices, DO NOT include HST payable by the Contractor. 

R. The HST payable by the Owner is shown as a separate line in the Schedule of Itemized Prices, and 
is not to be included in the unit prices.  It will be added to the net amount of each progress 
payment and will be paid to the Contractor. 

TI.10  INFORMAL OR UNBALANCED TENDERS 

S. All entries in the Form of Tender shall be made in ink or by typewriter.  Entries or changes made 
in pencil shall, unless otherwise decided by the Owner, be invalid or informal.  Tenders which are 
incomplete, conditional, illegible or obscure, or that contain additions not called for, reservations, 
alterations (unless properly and clearly made and initialed by the tenderer's signing officer) or 
irregularities of any kind, may be rejected as informal.  Tenders that contain prices which appear 
to be so unbalanced as likely to affect adversely the interests of the Owner may be rejected. 

Whenever in a tender the amount tendered for an item does not agree with the extension of the 
estimated quantity and the tendered unit price, the unit price shall govern and the amount and 
the Total Tender Price shall be corrected accordingly, unless otherwise decided by the Owner. 

A discrepancy in addition or subtraction in a tender shall be corrected by the Owner by adding or 
subtracting the items correctly and correcting the Total Tender Price accordingly, unless 
otherwise decided by the Owner.  Where an error has been made in transferring the amount from 
one part of the Form of Tender to another, the amount shown before transfer shall, subject to 
any correction as provided for above, be taken to be correct and the amount shown after transfer 
and the Total Tender Price shall be corrected accordingly. 

If a tenderer has omitted to enter a price for an item of work set out in the Form of Tender, they 
shall, unless they have specifically stated otherwise in their tender, be deemed to have allowed 
elsewhere in the Form of Tender for the cost of carrying out the said work and, unless otherwise 
agreed to by the Owner, no increase shall be made in the Total Tender Price on account of such 
omission. 

The Owner reserves the right to waive formalities at their discretion. 

TI.11  PROOF OF ABILITY 

T. The Tenderer shall be competent and capable of performing the various items of Work.   

U. The Tenderer shall complete the following statement sheets, which shall form a part of the 
Contract Documents:  

1. Tenderer's Experience on Similar Projects with a list of specific examples completed 
within the last 5 years. 

2. Subcontractors to be employed in the project and the value for the subtrades listed. 
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3. Tenderer's Senior Staff to be employed, including designating an on-site superintendent 
of the project.  The Site Superintendent can be changed only on the approval of the 
Engineer. 

4. Tenderer's Equipment to be used. 

V. The Tenderer may be required to furnish additional statements covering other matters, including 
financial resources. 

TI.12  CHARACTER OF OPERATORS AND ATTENDANTS EMPLOYED 

W. The Contractor shall employ only orderly, competent and skillful individuals to do the work and 
whenever the Director of Public Services shall inform in writing that anyone carrying out the work 
is, in the opinion Director of Public Services, incompetent, unfaithful or disorderly, such an 
individual shall be discharged from the work and shall not again be employed on the work without 
the consent, in writing, of the Director of Public Services.  

TI.13  RECORD AND REPUTATION 

X. Without limiting or restricting any other right or privilege of the Town and regardless of whether 
or not a Tender or Proposal or Proponent/Tenderer otherwise satisfies the requirements of a 
Tender or RFP, the Town may reject summarily any Proposal or Tender from any person where: 

1. In the opinion of the Council of the Town of Blind River or the Director of Public Services, 
the commercial relationship between the Town and the Tenderer/Proponent has been 
impaired by the prior and/or current act(s) or omissions(s) of such Tenderer/Proponent 
including but not limited to: 

i. litigation with Town of Blind River; 
ii. the failure of the Proponent/Tenderer to pay, in full, all outstanding payments 

(and where applicable, interests and costs) owing to the Town by such 
Proponent/Tenderer, after the Town has made demand for payment of same; 

iii. the refusal to follow reasonable directions of the Town or to cure a default under 
any contract with the Town as and when required by the Town or the Town’s 
Representatives; 

iv. the Proponent/Tenderer refusing to enter into a contract with the Town after the 
Proponent or Tenderers tender or proposal, bid or quote has been accepted by 
the Town; 

v. the Tenderer/Proponent refusing to perform or to complete performance of a 
contract with the Town, at any time, after the Proponent has been awarded the 
contract by the Town;  

vi. acts(s) or omission(s) resulting in a claim by the Town under a bid bond, a 
performance bond, a warranty bond or any other security required to be 
submitted by the Proponent on a RFP or a Tender; within the five (5) year period 
immediately preceding the date on which the RFP/Tender is awarded; 

2. In the opinion of the Council of the Town of Blind River or the Director of Public Services, 
there are reasonable grounds to believe that it would not be in the best interests of the 
Town to enter into a contract with the Proponent/Tenderer, including (without limiting 
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the generality of the foregoing); 
i. The conviction of that person or any person with whom that person is not at arm’s 

length within the meaning of the Income Tax Act (Canada) of an offence under 
any taxation statute in Canada; 

ii. The conviction or finding of liability of that person under the Criminal Code or 
other legislation or law, whether in Canada or elsewhere and whether of a civil, 
quasi-criminal or criminal nature, of moral turpitude including but not limited to 
fraud, theft, extortion, threatening, influence peddling and fraudulent 
misrepresentation. 

iii. The conviction or finding liability of that person under the Environmental 
Protection Act, or corresponding legislation of any other province or any member 
of the European Union or the United States of America, where the circumstances 
of that conviction evidence a gross disregard of the part of that person for the 
environmental well-being of the communities in which it carries on business; 

iv. the conviction or finding of liability of that person relating to product liability or 
occupational health or safety, whether of Canada or elsewhere, where the 
circumstances of that conviction evidence a gross disregard on the part of that 
person for the health and safety of its workers or customers; 

v. The conviction or finding of liability of that person under the Securities Act or the 
corresponding legislation of any other province or any member of the European 
Union or the United States of America or any state thereof. 

TI.14  TENDER DEPOSIT 

Y. The tender shall be accompanied by a tender deposit in the form of a Certified Cheque or Bid 
Bond payable to the Owner in the amount of 10% of the contract price.  For digital submissions, 
any bonds submitted must be provided in a verifiable digital format or e-bond. 

The Tenderers shall keep their tenders open for acceptance for 90 days after the closing date or 
until a contract is awarded with the successful Tenderer whichever comes first.  Withdrawal 
during this period will result in forfeiture or enforcement of the tender deposit. 

Upon being notified that the tender has been accepted, the Contractor shall execute copies of the 
Agreement, supply bonds and insurance documents as specified, and start Work as specified. 

Failure to execute the copies of the Agreement, or to supply bonds and insurance documents, 
within one week of the date of acceptance of the tender, will automatically mean the forfeiture 
or enforcement of the tender deposit.   

Tender deposits of all Tenderers, except the lowest and second lowest Tenderers, will be returned 
within fifteen (15) working days after the date of tender closing. 

Tender deposits of the two low Tenderers will be retained until a tender has been accepted and 
the contract properly executed. 

TI.15  AGREEMENT TO PROVIDE PERFORMANCE SECURITY 

Z. Every tender shall be accompanied by either an "Agreement to Bond" completed by a surety 
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company lawfully doing business in the Province of Ontario for a Labour and Material Payment 
Bond for 50% of the Total Tender Price and a Performance Bond for 100% of the Total Tender 
Price. 

AA. Such bonds shall be approved by and acceptable to the Owner and must be furnished when the 
contract is signed by the Contractor.  For digital submissions, submissions must be provided in a 
verifiable digital format or e-bond. 

TI.16  CONFLICT OF INTEREST 

BB. All firms are required to disclose to the Town any potential Conflict of Interest, may it be pecuniary 
or otherwise.  If a conflict of interest does exist with the potential successful Tenderer, the Town 
may, at its discretion, refrain from awarding the project to the Tenderer.  

CC. The Tenderer covenants that it presently has no interests and it shall not acquire any interest, 
direct or indirect, which would conflict in any manner or degree with the performance of its 
service hereunder.  The Tenderer further covenants that in the performance of this contract no 
person having such known interest shall be employed.   

TI.17  INDEMNIFICATION 
 

DD. The successful Tenderer shall indemnify and hold harmless the Town of Blind River, its officers, 
council members, partners, agents and employees from and against all actions, claims, demands, 
losses, costs, damages, suits or proceedings whatsoever which may be brought against or made 
upon the Town of Blind River and against all loss, liability, judgements, claims, suits, demands or 
expenses which the Town of Blind River may sustain, suffer or be put to resulting from or arising 
out of the successful Tenderer’s failure to exercise reasonable care, skill or diligence or omissions 
in the performance or rendering of any work or service required hereunder to be performed or 
rendered by the successful Tenderer, its agent, officials and employees. 

TI.18  ACCEPTANCE OF TERMS 
 

EE. Each Tenderer, by submitting a Tender, represents that the Tenderer has read, understands and 
accepts the terms and conditions of this tender in full. 

TI.19  ACCEPTANCE OF TENDERS 

FF. The Owner is not bound to accept the lowest or any tender and reserves the right to reject any or 
all tenders and to waive formalities as the interests of the Owner may require without stating 
reasons therefore. 

GG. The Owner also reserves the right to evaluate the tenders in any manner it deems fit. 

HH. If the total tender price exceeds available funding the Owner will negotiate with the low Tenderer 
to adjust tender quantities.  In the event that these negotiations are not successful the Owner will 
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negotiate with the next lowest Tenderer as necessary. 

II. The Owner shall not be responsible for any liabilities, costs, expenses, loss or damage incurred, 
sustained or suffered by any Tenderer before or after, or by reason of, the acceptance or the non-
acceptance by the Owner of any tender, or by reason of any delay in the acceptance of a tender.  
Tenders are subject to a formal contract being prepared and executed. 

TI.20  WITHDRAWAL PROCEDURES 

JJ. A Tenderer may request that his or her submitted tender be withdrawn, up until the closing time 
for a particular contract.  Withdrawals can only be made in person and the Tenderer wishing to 
withdraw from a particular tender must attend the Town Office and execute an appropriate 
withdrawal form, signed by a principal of the Tenderer, or provide a letter from the Tenderer, 
signed by a principal, withdrawing the Tender.   

KK. The withdrawal of a tender does not disqualify a Tenderer from submitting another Tender for 
the same contract provided that all of the tender procedures are observed and the new tender is 
received prior to the terminal time for closure.  However, unless withdrawal procedures have 
been followed, more than one tender from the same Tenderer will result in the disqualification 
of the Tenderer. 

LL. The Tender Deposit shall be forfeited to the Town when a Tenderer attempts to withdraw his or 
her Tender after Tenders have been opened, in addition to any consequence or legal penalty that 
may apply. 

TI.21  RESULTS 

MM. The name of all Tenderers and their total bid price shall be deemed public information following 
the tender opening; however, unit prices will not be disclosed where tenders were requested as 
a total contract price. 

TI.22  EQUIVALENTS 

NN. When an article is specified by its trade or other name (whether such name is followed by the 
phrase 'or equivalent' or not), the Tenderer shall base their tender price on the supply of the 
named article and no other. 

The Tenderer may submit with their tender suggested equivalents to those articles specified by 
trade or other names.  Such submissions shall show the name of the article specified, the name 
and description of the suggested equivalent, and the total revision to the tender price that would 
result if the equivalent were accepted. 

TI.23  HOLDBACKS 

OO. The project is subject to the Construction Act.  A statutory holdback of 10% (ten percent) will be 
held back from each progress payment.  Release of the 10% statutory holdback will be in 
accordance with provincial statues and Section GC 8.02.04 of the General Conditions. 
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PP. To cover rectification costs during the warranty period, the Owner will retain a guarantee period 
holdback of 3% (three percent) of the value of Work done, such amount being held back in each 
progress certificate.  Holdbacks held to cover rectification costs will be retained for a period of 
twelve months after the date of Completion. 

 

TI.24  WARRANTY PERIOD 

QQ. The Contractor shall guarantee that the material and work shall for a period of twelve (12) months 
from the acceptance date remain in such condition as will meet the Engineer's approval, and that 
he/she will make good in a permanent manner, satisfactory to the Engineer, any imperfections 
due to materials or workmanship used in the construction and any damage caused by such 
imperfections.  The decision of the Engineer shall be final as to the nature and cause of such 
imperfections and the necessity for remedying them. 

Should the Contractor fail to comply with the directions of the Engineer, the Engineer may, after 
giving the Contractor forty-eight (48) hours written notice, perform the necessary work, and the 
cost may be deducted, or collected by the owner as provided in the contract. 

RR. Notwithstanding the provision of the subsection (a) of this clause, the Engineer may, in cases of 
danger or public safety, make such immediate arrangements for repair as he/she sees fit, and the 
Engineer will inform the Contractor of such action.  The cost of such emergency work shall be 
borne by the Contractor. 

SS. If the Engineer notifies the Contractor, in writing, of imperfections prior to the termination of the 
warranty period, the Contractor shall make good the imperfections as required in subsection (a) 
above, notwithstanding that such work of making good may commence after or extend beyond 
the end of the warranty period. 

TT. The contractor shall pay for all additional contract administration, inspection, and material testing 
costs incurred by the Owner resulting from warranty repair works. Such payments shall be 
deducted from the warranty holdback amount prior to its release. 

TI.25  ROAD CLOSURES 

A. The Contractor must comply with the requirements of the Town of Blind River in regards to Traffic 
Flow on Municipal Streets. 

B. Temporary, short term full road closures between intersecting roads may be permitted for the 
construction of the works, provided notification to affected residents and alternate access is 
provided. Pedestrian access must be maintained at all times. The road must be reopened to thru 
traffic each night. 

C. The Contractor shall prepare a Traffic Plan for review by the Engineer and Town of Blind River in 
advance of construction.  The Contractor shall be responsible for all traffic control measures 
required to support the proposed closures, including lane reconfigurations. 

D. In areas of closures, resident and business access must always be accommodated with the 
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affected parties and approved by the Engineer prior to undertaking.  

E. The Contractor shall be responsible for all notification and detour signage, as well as notifications 
to all services, including but not limited to emergency services, refuse & recycling collection and 
Canada Post. 

 

TI.26  UTILITIES 

F. The Contractor shall arrange for buried locates of all utilities prior to commencing construction. 

G. The Contractor shall protect all buried and aerial utility lines during construction. 

H. On direction of the Utility, the Contractor will be required to have the Utility provide support to 
utility poles or lines during excavation operations adjacent to the poles. 

I. The Contractor shall be responsible for any third-party observations as may be required by the 
utility company. 

J. The Contractor shall complete all work near the Enbridge Gas Line in accordance with Enbridge 
requirements, including, but not limited to monitoring, blasting plans and leak testing. 

TI.27  LABOUR & MATERIALS 

K. The contractor shall provide and furnish all manner of labour, materials, apparatus, utensils, and 
cartage of every description needful for the due performance of the work and render all due and 
sufficient facilities to the Engineer for the proper inspection of the work.  

The Engineer may require the contractor to dismiss any workman or workmen who may be 
incompetent, uncivil, or abusive: the workmen and contractor only being admitted to the grounds 
for the purpose of proper execution of the work. 

L. The Contractor will be required to use local manpower as much as possible for the work under 
this contract. 

TI.28  PROJECT SUPERVISION 

M. The contractor shall, during the whole of the contract, provide an on-site Project Superintendent, 
(the individual of which is to be mutually agreed upon by the Contractor and Contract 
Administrator), who shall be responsible for and have authority over all work performed under 
this Contract, or extension to this Contract.  

N. The Project Superintendent shall be fully conversant in the terms and requirements of the 
Contract Documents, all Provincial and Municipal Health and Safety Regulations, OPSS, and OPSD, 
and any other specification referred to in the Contract Documents.   

O. The Project Superintendent shall remain on site at all times that work is being performed whether 
by the Contractor or Subcontractor.   
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P. Replacement of the Project Superintendent is strictly forbidden unless prior written approval is 
obtained from the Contract Administrator. 

TI.29  ASSIGNMENT & SUBLETTING 

Q. The work, to be performed under this Contract, or any part thereof, shall not be assigned or sublet 
by the Contractor without the written permission of the Owner.  It is further agreed that the said 
written authority shall not, under any circumstances, relieve the Contractor of their liabilities and 
obligations under this Contract. 

TI.30  PROJECT SCHEDULE 

R. Time is of the essence on this project.  Hours of work will be a minimum of 8 hours per day, 5 days 
per week, Monday to Friday.  Any additional expenses, including overtime, to meet this schedule 
and completion date will be the responsibility of the Contractor and are to be included in the 
Contractor’s Tender Price. 

S. Work must begin as soon as possible after award of contract, no later than April 20th, 2026, with 
completion date of July 31st, 2027.  Council intends to award the project at their March 16th, 2026 
regular meeting of Council. 

T. In order to expedite construction, the Contractor shall attend a Construction Prestart meeting 
with the Town of Blind River, at the Town of Blind River Municipal Office on April 1st, 2026 at 
1:30pm. 

U. In-water works shall commence no sooner than July 16, 2026, with a completion date of August 
31, 2026 for all in-water works.  In-water works may not occur outside of this period. 

V. Concrete works may require cold weather protection, which is the responsibility of the contractor 
to provide.   

W. Prior to the commencement of construction, the Contractor will complete and submit to the 
Engineer, a detailed construction schedule and a work methodology for review by the Engineer. 
The Contractor will not be allowed to commence construction unless this plan has been submitted 
to the Engineer for review. It will be the Contractors responsibility to update the schedule at 
regular intervals as required to ensure that it is current with construction operations 

TI.31  CLEANING UP 

X. After all work is completed, the site of the work shall be cleared of all remaining materials, waste, 
etc., and left in a neat and tidy condition to the satisfaction of the Owner and Engineer. 

TI.32  DRAWINGS & SPECIFICATIONS 

Y. The drawings and specifications form a part of the official contract. One complete copy of all 
contract documents in good order shall be kept by the Contractor at the site of work. 
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Z. The Engineer may furnish additional drawings to clarify the work; such drawings shall become 
part of the contract documents. 

TI.33  CONDUCT OF CONTRACT 

AA. During the course of the execution of the contract, should any discrepancies appear, or 
differences of opinion or misunderstanding arise as to the meaning of the contract, or of the 
specifications, or as to the due and proper execution of the work, or as to any other questions or 
matters arising out of the contract, the same shall be determined by the Engineer, whose decision 
shall be final and binding upon all parties concerned, and from it there shall be no appeal. 

TI.34  LIABILITY INSURANCE 

BB. The Contractor shall at their own expense, procure and maintain liability insurance in accordance 
with GC6.0 of the General Conditions of OPSS MUNI 100 and the requirements set out below.  The 
insurance shall be entirely comprehensive for all phases of the work pertaining to this contract. 
a. Contractor’s Public Liability and Property Damage for bodily injury or property damage, 

not less than $5,000,000.00. 
b. Automobile Public Liability and Property Damage for bodily injury or property damage, 

not less than $5,000,000.00.  
c. Have a limit of not less than $5,000,000.00 inclusive for any one occurrence. 
d. Be Comprehensive Liability Insurance covering all operations and liability assumed under 

contract with the Municipality.  
e. Not contain any exclusions or limitations in respect of shoring, underpinning, raising or 

demolition of any building or structure or subsidence of any property, structure 
subsidence of any property, structure or land from any cause. 

f. Include insurance against liability for bodily injury and property damage caused by 
vehicles owned by the contractor and used on the work, and in addition, shall include 
insurance against liability for bodily damage caused by vehicles not owned by the 
contractor and used on the work. Each insurance shall have a limit of liability of not less 
than $5,000,000.00 inclusive for any occurrence. A vehicle shall be as defined in the 
Highway Traffic Act. 

g. Be endorsed to provide that the policy or policies will not be altered, cancelled or allowed 
to lapse within 30 days prior written notice to the Municipality. 

h. Protect the insured from any losses arising out of contractual liabilities and completed 
operations. The policy shall name the Owner and the Engineer as “additional Insureds” 
and shall contain a cross-liability clause insuring each person, firm or corporation in the 
same manner to the same extent as if a separate policy was issued to each, but not so as 
to increase the limits of the insurance company’s liability. 

i. Be kept in force for a period of 12 months from the date of substantial performance or 
until the work is accepted by the Owner and a Final Certificate has been issued, whichever 
is later.  

CC. The deductible amount or amounts in any insurance policy required by the Corporation pursuant 
to this contract shall be subject to the approval of the Corporation.  In the event the Corporation 
does not accept the deductible amount as proposed by the Contractor, the Contractor shall 
provide insurance with a deductible amount acceptable to the Corporation. 
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DD. The Contractor shall indemnify and save harmless the Owner and the Engineer from and against 
all claims, demands, loss, damages and costs resulting directly or indirectly from the performance 
of the work. 

EE. The certificate(s) of insurance and copies of insurance policy(ies), each naming the Owner and the 
Engineer as “additional Insureds”, must be filed with the Town Clerk upon execution of the 
Contract. 

TI.35  WORKPLACE SAFETY & INSURANCE BOARD 

FF. The Successful Tenderer shall furnish evidence of compliance with all requirements of the 
Workplace Safety & Insurance Act of Ontario.  Such evidence shall include a Certificate of Good 
Standing issued prior to the execution of the contract, and further certificates issued prior to the 
release of the payment recommendations. 

TI.36  RENEWAL OF INSURANCE AND WSIB 

GG. The Successful Tenderer will provide proof of valid Insurance and WSIB on each and every 
anniversary date of the policy during the life of this or any other contract with the Town of Blind 
River.  Verification is to be sent to the Director of Public Services, Town of Blind River, 11 Hudson 
Street, Blind River, Ontario P0R 1B0. 

TI.37  OCCUPATIONAL HEALTH AND SAFETY ACT 

HH. For purposes of the Occupational Health and Safety Act, the Contractor for this project will be 
designated as the Constructor and will have the responsibilities of the Constructor as set out in 
the current Act and its Regulations. 

II. To this end the Ministry of Labour shall be notified of the commencement of work on the project, 
with copies of such notification to be forwarded to the Engineer. 

JJ. The Contractor will agree to take responsibility for any health and safety violations as well as the 
cost to defend any charges as a result of any violation. 

KK. The Contractor will be required to furnish a copy of their Health & Safety Policy and proof of 
orientation of their staff. 

TI.38  STATUTORY DECLARATION OF PAYMENTS, LIENS & LIABILITIES 

LL. Prior to the release of the Construction Act Holdback, the Contractor shall be required to 
complete a "Statutory Declaration of Payments, Liens and Liabilities" form.   

TI.39  ENGINEER’S AUTHORITY 

MM. The Engineer may supervise all the work to the extent of ensuring the fulfillment of the contract 
and the completion of the work in accordance with the plans and specifications.   
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NN. The Engineer shall determine the quantities of the several kinds of work which are to be paid for 
under contract and determine all questions relating to the said work and construction thereof.  
The Engineer shall in all cases decide every question which may arise relative to the performance 
of the contract, and their estimate and findings shall be final. 

OO. The Engineer shall, within a reasonable time, render a decision on all claims by the contractor and 
all questions which may arise relative to the performance of the work, or the interpretation of the 
contract.  The contractor shall at all times and at their own expense furnish all reasonable aid and 
assistance required by the Engineer or any Inspector for the proper inspection and examination 
of the work or part thereof.   

PP. The contractor, at their own expense, shall furnish samples for testing when required and shall 
furnish all reasonable facilities for the inspection of the material and workmanship.  The 
contractor shall obey the directions and instructions of any Inspector and they shall be made in 
writing at the request of the Contractor. 

QQ. Notwithstanding any inspection that the Corporation might carry out, the failure of the Engineer 
or the Inspector to condemn or object to any defective work or material shall not constitute a 
waiver of any specifications of the approval or acceptance of such defective work or material and, 
except as otherwise provided herein, the contractor shall be and remain liable for such defective 
work or material and any loss, costs, charges, or expenses in connection therewith. 

TI.40  NOTICE TO THE ENGINEER 
 

RR. The contractor must notify the Engineer of their intention to begin work a minimum of two weeks 
prior to start of work. 

TI.41  POWER OF OWNER TO COMPLETE WORK 

SS. Should the contractor become insolvent or at any time refuse to or neglect to supply sufficient 
properly skilled workers or materials of the proper quality, or fail in any respect at any time to 
prosecute the work with promptness or diligence, or fail in the performance of any agreements 
herein contained, such refusal, neglect, or failure being certified by the Engineer, the Owner shall 
be at liberty after three days written notice to the contractor to provide any such labor or 
materials, and to deduct the cost thereof from any money then due under the contract or 
thereafter to become due under the contract to the contractor. If the Engineer should notify the 
Owner that such refusal, neglect, or failure is sufficient grounds for such actions, the Owner shall 
also be at liberty to terminate the employment of the contractor for said work and to enter upon 
the premises and take possession for the purpose of completing the work under the contract, all 
materials, tools, and appliances thereof and employ any other persons to furnish the work. 

TT. In case of any discontinuance of the employment of the contractor, they shall not be entitled to 
receive further payments under the contract until the said work will be wholly finished, at which 
time, if the unpaid balance of the amount to be paid under the contract shall exceed such unpaid 
balance the contractor shall pay the difference to the Owner.  The expense incurred by the 
Owners as hereinafter provided either for furnishing materials or for finishing work, and any 
damage incurred through such default shall be audited and certified by the Engineer whose 
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certificate shall be conclusive upon all parties. 

TI.42  CONTRACTOR’S RESPONSIBILITY FOR DAMAGES 

UU. If The Contractor, agents, and all workers and persons employed by him/her, or under his/her 
control, including subcontractors, shall use due care that no person or property is injured and that 
no rights are infringed upon in the execution of the work, and the Contractor shall be solely 
responsible for all damages by whomsoever claimable in respect of any injury to persons or to 
lands, buildings, structures, fences, livestock, trees, crops, roadways, ditches, drains and water 
courses whether natural or artificial, or property of whatever description, and in respect of any 
infringement on any right, privilege, or work or any part thereof, or by any neglect, misfeasance 
or nonfeasance on the Contractor’s part or on the part of any of their agents, workers, or persons 
employed by him/her, or under his/her control, including subcontractors and shall bear the full 
cost thereof, and shall at his/her own expense make such temporary provisions as may be 
necessary to ensure the avoidance on any such damage, injury, or menace to the persons and 
owners the uninterrupted enjoyment of all their rights, in and during the performance of the 
work, and the Contractor shall indemnify and save harmless the owners from and against all 
claims, demands, loss, costs, damages, actions, suits or other proceedings by whomsoever made, 
brought, or prosecuted in any manner based upon, occasioned by, or attributed to any such 
damage, injury, or infringement. 

VV. Notwithstanding the indemnity provision contained in this tender, where in the opinion of the 
Director of Public Services, the Contractor has failed to rectify any damage, injury, or infringement 
or has failed to adequately compensate any person for any damage, injury, or infringement for 
which the Contractor is responsible under this Contract, the Corporation, following notice in 
writing to the Contractor of its intention to do so, may withhold payment of monies due to the 
Contractor under this or any other contract until the Contractor has rectified such damage, injury, 
or infringement, or has paid adequate compensation for such damage, injury, or infringement 
provided however that the Corporation will not withhold such monies where there is a reasonable 
disagreement with respect to the rights of the party affected and the Contractor has given such 
person a reasonable time in which to take court action to establish the validity of the claim.  

TI.43  FORFEITURE OF CONTRACT  

WW. In the event that the Contractor fails to carry out any of the obligations, covenants, and terms 
herein provided, whether by reason of strikes, force majeure, bankruptcy or insolvency, or for any 
reason, the Town may cause the operation to be carried out with its own or other forces and may 
charge the cost for so doing to the Contractor as against money owing to the Contractor or from 
the bond herein referred to. 
If the Contractor: 

• neglects or refuses to sign an agreement within seven (7) days of being advised in writing that 
their bid has been accepted; 

• neglects or fails to commence Infrastructure Services of the date specified in the agreement; 

• becomes bankrupt or insolvent or compound with their creditors; 

• commits any act of insolvency; 

• transfers, assigns, sublets or attempts to transfer, assign or sublet this contract or any part 
thereof, without consent of the Director of Public Services; 
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• fails in the opinion of the Director of Public Services after having been given seventy-two (72) 
hours written notice to execute the work or any part thereof in a sound and competent manner 
satisfactory in all respects in strict conformity with the contract.  Then in each and every case, 
after seventy-two (72) hours written notice from the Director of Public Services to the Contractor, 
the Director of Public Services shall have full right and power, at his/her discretion, without 
process or action at law, to take over the whole contract, or any part or parts thereof specified in 
the said notice out of the hands of the Contractor.  The Contractor upon receiving notice to that 
effect, shall vacate possession and give up said Infrastructure Services, on the part or parts thereof 
specified in the said notice, peaceably to the Director of Public Services, who may either relet the 
same to any other person or persons, with or without its previously being advertised or may 
employ workers and provide the necessary plant at the expense of the Contractor or may take 
any other steps as the  Director of Public Services may consider necessary or advisable in order to 
secure the completion of the said contract to his satisfaction; and the Contractor and their surety 
in every case shall be liable for all damages, expenditures and extra expenditure, and for all 
additional cost of the work which may be incurred by reason thereof. 

TI.44  GOVERNMENT REGULATIONS AND PERMITS 

XX. The Contractor(s) shall comply with all provisions of the rules, regulations and orders of Federal, 
Provincial, and Municipal Government agencies applicable to the work under this Contract.  The 
Contractor(s) shall co-operate with the Corporation in promptly furnishing any information that 
may be required by such governmental agencies.  It shall be the obligation of the Contractor(s) to 
keep themselves informed of these governmental rules, regulations, and orders and the 
Contractor(s) shall make the requirements of this article a part of any subcontract he/she may 
enter into.  In addition, the Contractor(s) shall secure and provide, at their own expense, all other 
permits that may be necessary under any by-law of the appropriate municipality or any act of the 
Federal or Ontario Legislature or any regulation made under Federal or Provincial Authority. 

YY. The Corporation of the Town of Blind River is in the process of obtaining Permits from the Ministry 
of Environment, Conservation and Parks (MECP), the Ministry of Natural Resources (MNR), the 
Department of Fisheries and Oceans (DFO), and Transport Canada.  The Contractor will be 
required to follow the conditions identified on the issued permits, one available, and may also be 
required to supply Horizontal Directional Drilling (HDD) plans to suppor the permit application.  
The Contractor shall account for all required permitting support in their bid price for the 
corresponding tender items.  

TI.45  EQUIPMENT INVENTORY 

ZZ. The successful bidder on this contract will be required, before commencement of the work, to 
submit a complete inventory of all their and any Sub-contractors' equipment that is proposed to 
be used on the project.  This information must comply with OPSS.PROV Form 127, latest version, 
for the Identification of Equipment and will be submitted on the form provided in these 
documents.  Force account payments will not be processed until this form is completed to the 
Engineer’s satisfaction. 
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TI.46  INCLEMENT WEATHER 

A. There will be no compensation for inclement weather. At the discretion of the Engineer, an 
extension of time may be granted for any day in which inclement weather conditions prevent the 
Contractor from proceeding with a controlling operation, in accordance with the Ontario 
Provincial Standards Municipal General Conditions GC 3.06 of Contract, November 2019. 

TI.47  CONTRACTOR’S REPRESENTATIVE ON SITE 

A. The Contractor shall, during the whole of the contract, provide an on-site Project Superintendent, 
(the individual of which is to be mutually agreed upon by the Contractor and Contract 
Administrator), who shall be responsible for and have authority over all work performed under 
this Contract, or extension to this Contract.  The Project Superintendent shall be fully conversant 
in the terms and requirements of the Contract Documents, all Provincial and Municipal Health 
and Safety Regulations, OPSS, and OPSD, and any other specification referred to in the Contract 
Documents.  The Project Superintendent shall remain on site at all times that work is being 
performed whether by the Contractor or Subcontractor.  Replacement of the Project 
Superintendent is strictly forbidden unless prior written approval is obtained from the Contract 
Administrator. 

TI.48  PROGRESS PAYMENT AND MONTHLY REPORT 

A. The Engineer shall supply the monthly progress payment report.  Statutory Holdback will be in the 
amount of 10% and Warranty Holdback of 3% of the value of work complete. 

TI.49  SUBSTANTIAL PERFORMANCE 

A. The project will be considered substantially performed when all parts of the contract are 
completed in accordance with the Construction Act. 

TI.50  EXTRA WORK 

B. Extra work shall be undertaken as described in subsection GC3.10.02 of the General Conditions. 

C. If applicable tender items are provided in other parts of the contract, extra work shall be 
performed using the appropriate unit prices from these parts. 

D. Extra work shall be paid under the contingency allowance. 

TI.51  QUANTITY OVER RUNS AND UNDER RUNS 

E. Compensation for quantity over runs and under runs shall be as described in GC 8.01.02 of the 
General Conditions, as may be modified by item specific provisions 
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TI.52  REJECTED MATERIAL  

F. All material that does not meet specifications, as determined by the Engineer, will be rejected and 
must be removed and replaced.  This shall be done at the Contractor’s expense. 

TI.53  UTILITIES, FENCES, AND PRIVATE PROPERTY 

G. The Contractor shall be responsible for the protection of all utilities, fences and private property 
at the job site during the time of construction.  

H. The Corporation and Engineer do not guarantee the location of any underground utility, nor will 
they pay any penalty if the Contractor accidentally damages any utility.  The Contractor is solely 
responsible for the preservation of all utilities.  The Contractor shall locate and preserve all utilities 
and all damages are solely the Contractor’s responsibility. 

I. The Contractor shall be responsible for the temporary support of all existing underground or aerial 
utility plant during construction of the Works.  Any costs associated with the support of such 
utilities will be considered to be included in the unit prices for the various items of work and no 
additional compensation will be considered.   

J. The Contractor shall, at all times, provide the respective utility companies with access to the work 
site as may be required.  On direction of the Utility the Contractor will be required to have the 
Utility provide support to utility poles during excavation operations adjacent to the poles. 

K. The Contractor shall, at all times, follow the requirements outlined in Enbridge’s Third-Party 
Requirements in Vicinity of Natural Gas Facilities Standard, 2024.01.31. 

TI.54  LAYOUT 

L. The Contractor will be responsible for the layout of all lines and grades from plans.  The 
benchmark to be utilized on this project is identified on the contract drawings and shall be verified 
by the Contractor prior to completing layout.  From this benchmarks and points of reference, the 
Contractor will do their own setting out.  The setting out by the Contractor shall include but shall 
not be limited to the preparation of grade sheets, the installation of centre line stakes, grade 
stakes, offsets, site rails and screeds to the satisfaction of the Engineer and shall be included in 
the unit prices bid in the Form of Tender. 

M. The Contractor shall also be responsible for the true and proper setting out of the works and for 
the correctness of the position, levels, dimensions and alignment of all parts of the works and for 
the provision of all necessary instruments and labour in connection therewith.  The Contractor 
shall not be responsible for the correctness of the information supplied by the Engineer as herein 
provided for.  If at any time during the progress of the works any error shall appear or arise in the 
position, levels, dimensions, or alignment of any part of the works, the Contractor shall, at their 
own expense, rectify such error to the satisfaction of the Engineer, unless such error is based on 
incorrect data supplied in writing by the Engineer.  The checking of the setting out of any line or 
level by the Engineer shall not in any way relieve the Contractor of their responsibility for the 
correctness thereof and the Contractor shall carefully protect and preserve all benchmarks, stakes 
and other things used in setting out the works. 
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N. The contractor shall establish control lines and levels for construction of work providing a 
minimum of three (3) consecutive reference points not exceeding 15 metres apart, or at closer 
spacing as required or directed by the Engineer, for each section of work.  Control lines and grades 
by use of lasers or other methods may be used if approved by the Engineer. 

O. The Contractor shall not proceed with any work unless all reference points and levels are in place 
along a section of work under construction. 

TI.55  ENVIRONMENTAL CONTROLS 

P. The Contractor shall ensure that no detrimental environmental effects occur as a result of the 
work.  The Contractor shall follow all Municipal, Provincial and Federal Acts and Regulations 
during the performance of the work.  The Contractor shall monitor the project to ensure 
compliance with environmental conditions of construction.  The Contractor shall ensure that 
sediment and other deleterious material do not gain entry to watercourses by means of 
cofferdams, turbidity curtains and any other means acceptable to the Engineer. 

Q. All activities, including equipment maintenance and refueling, shall be controlled to prevent entry 
of petroleum products or other deleterious substances, including any debris, waste, rubble or 
concrete material, into a water body or storm sewer system. Any such material, which 
inadvertently enters a water body or storm sewer system, shall be removed by the Contractor, at 
their own expense, in a manner satisfactory to the Contract Administrator. 

R. Construction material, excess material, construction debris and empty containers shall be stored 
away from water bodies and banks of water bodies.  

S. Sediment laden or turbid water generated from activities such as excavation dewatering shall be 
discharged into a proper sediment containment system for settling and filtration. 

T. In the event that the Contract Administrator determines that controls are unacceptable, the 
Contractor shall cease such operations as identified by the Contract Administrator, which are 
determined to be causing the entry of deleterious material into water bodies. Such operations 
shall remain suspended until otherwise directed by the Contract Administrator in writing. This will 
not require the cessation of work for such essential operations as continuous concrete pours for 
structures, unless otherwise directed by the Contract Administrator. 

U. All erosion and sediment control measures shall be integrated with a construction operation 
schedule as determined by the Contractor. Operations in any sensitive area shall not be 
commenced until temporary erosion and sediment control measures have been installed.  

V. Erosion and sediment control measures shall accommodate other aspects of the work including, 
but not restricted to, the following: 
a) Work area requirements, including equipment access, operation and storage, and 

material supply utilization and storage. 
b) Surface drainage from outside, through and around the work. 
c) Areas of disturbed soil and soil stockpiles. 
d) Means of access to erosion and sediment control measures requiring maintenance. 
e) Constraints that may be specified elsewhere in the contract. 
f) Protection of completed portions of the work. 
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W. All vegetated cover not specified for removal shall be preserved in order to minimize erosion and 
sedimentation. 

X. The Contractor shall monitor the erosion and sediment control measures and if the measures are 
found to be ineffective, the Contractor shall immediately make changes to the measures to 
control erosion and sediment. 

Y. Temporary erosion and sediment control measures shall be kept in place and maintained until all 
work within a sensitive area has been completed and stabilized. Temporary control measures shall 
be removed at the completion of the work but not until permanent erosion control measures, as 
specified in the contract have been established.  

TI.56  IDENTIFICATION OF LOCAL REGULATORY AUTHORITIES 
 
The following is provided for information only, to facilitate contact with and notification to regulatory 
authorities as specified in the Contract Documents: 

 

Regulatory Authority Notification Requirement 

MOECP:   Spills Action Centre (SAC) 
1-800-268-6060 

For notification of a spill to the environment under 
the Environmental Protection Act 

Municipality:   Town of Blind River 
(705) 356-2251 

For notification of a spill to the environment under 
the Environmental Protection Act 

MOECP:   Sault Ste. Marie District Office 
(705) 942-6354 
1-800-263-1035 

For Waste Management Approval under the 
Environmental Protection Act 

MNRF:   Blind River Area Office 
(705) 949-1231 

For notification of the release of a deleterious 
substance to a watercourse under the Fisheries Act 

DFO:   Environmental Response 
1-800-265-0237 

For notification of the release of a deleterious 
substance to a watercourse under the Fisheries Act 

Local Police:   OPP – Blind River 
(705) 356-2244 

For notification of a Dangerous Occurrence 
involving dangerous goods under the 
Transportation of Dangerous Goods Act 

TI.57  GEOTECHNICAL INFORMATION 

Z. A geotechnical program has been undertaken for the project with the full geotechnical report 
provided as additional information to the contract.  The report provided is for information only to 
indicate the anticipated ground conditions, however no reliance shall be made upon it by the 
Contractor. The Contractor shall make their own determination and interpretation of the ground 
conditions across the site and base their bids accordingly. 

TI.58  EXCESS SOILS 

AA. “O.Reg. 406/19, On-Site and Excess Soil Management” is applicable to this project.  

BB. The Contractor shall be responsible for the management and disposal of all excess excavated 
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materials from the works.  Granular and rock excavation materials shall be delivered to the Town’s 
Boom Camp Road Pit.  Suitable native materials shall be stockpiled onsite for reuse as backfill as 
required, with excess native materials delivered to the Town of Blind River Municipal Landfill 
located at 1182 Highway 17, and left in a neat and uniform manner.   

CC. The Contractor must discuss with the Town Foreman in advance to identify the locations for 
disposal at the respective sites, and materials shall be levelled and left in a neat and uniform 
manner acceptable to the Town Foreman.  Upon completion of the hauling, or at any time 
deemed necessary by the Owner or Contract Administrator, the delivered materials shall be piled-
up with a front-end loader or equivalent to minimize occupied space.  End dumped piles will not 
be considered as satisfactory permanent stockpiles.    

DD. At a minimum, the Contractor will be responsible for tracking all truck loads of material with time, 
date, stationing and receiving location information, based on truck box measurements.  Other 
tracking measures may be required to ensure compliance with the regulations and will be the 
responsibility of the Contractor.  The Contractor will also be responsible for securing the 
applicable property release forms in accordance with the regulations and OPSS.MUNI 180.  

TI.59  AS-CONSTRUCTED DATA 

EE. The Contractor shall record as-constructed data of all installations, both above and below grade 
to 3cm combined horizontal & vertical accuracy and provide to the Contract Administrator at the 
end of construction.   Data collection shall be in the same Horizontal and Vertical Datum as the 
project control. Control points outside of the project limits, used for preparation of the design 
plans will be provided to the Contractor.  Any transferring of control information to site 
benchmarks will be the responsibility of the Contractor.  Any costs associated with establishing 
site control as well as collection and delivery of data shall be considered to be included in the unit 
prices for the various items of work and no additional compensation will be considered.   

TI.60  NO NIGHT WORK 

FF. No work shall occur between sunset and sunrise for the entire duration of the Contract, unless 
otherwise approved by the Owner. 

TI.61  MIGRATORY BIRD PROTECTION - GENERAL 

GG. The Contractor shall not destroy active nests (nests with eggs or young birds), or wound or kill 
birds, of species protected under the Migratory Birds Convention Act, 1994 and/or Regulations 
under that Act. When active nests are encountered the Owner’s Engineer must be contacted. 

TI.62  DEWATERING 

HH. The Contractor shall be responsible for any dewatering that may be required to complete the 
works.  Any costs associated with dewatering shall be considered to be included in the unit prices 
for the various items of work and no additional compensation will be considered.  
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TI.63  DUST CONTROL 

II. The Contractor shall be responsible for any dust control that may be required to complete the 
works.  Any costs associated with dust control shall be considered to be included in the unit prices 
for the various items of work and no additional compensation will be considered.  

TI.64  EXISTING SIGNAGE 

JJ. It shall be the Contractor's responsibility to remove and keep in good condition all signs within 
the limits of the project. If so directed by the Contract Administrator, any existing sign removed 
by the Contractor to accommodate construction shall be kept operational by placement on a 
temporary support. Stop signs, road name signs, municipal address signs (911) and address ranges 
signs (911) must be kept operational at all times. 

KK. All signs shall be reinstalled by the Contractor in accordance with the OTM after the work operation 
is complete.  Any costs associated with managing existing signage shall be considered to be 
included in the unit prices for the various items of work and no additional compensation will be 
considered. 

TI.65  MATERIAL TESTING 

LL. TULLOCH will provide QA Material Testing, on behalf of the Owner, however the Contractor will 
be responsible for coordinating all required testing with TULLOCH’s site inspector or TULLOCH’s 
Materials Testing Lab in Sault Ste. Marie.  In addition, any inefficiencies on the part of the 
Contractor, ie. cancelled testing, excessive delays or standbys, small test batches, or failed testing 
which will require retesting, will be the responsibility of the Contractor and the associated costs 
will be retained by the Owner from monies owed to the Contractor.   

MM. The Contractor shall prepare significant lengths of work requiring concrete testing so to not be 
incurring testing costs for small concrete pours.  Testing costs for small pours that are avoidable 
will be retained by the Owner from monies owed to the Contractor.  The Contractor shall also be 
responsible for completing their own QC testing per OPSS. 
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FORM OF TENDER 

FT.01  TENDER PRICE 

NN. Offer by - Contractor – 

   Address – 

   City/Province –  

    Postal Code – 

Date - 
 

To the Corporation of the Town of Blind River 
 

We, the undersigned, having examined the site of the Work, having carefully investigated the 
conditions pertaining to the Work and having secured all the information necessary to enable us 
to submit a bona fide tender, and having inspected all the Contract Documents and Drawings, 
hereby agree to enter into a contract and to perform all the Work in accordance with the Contract 
Documents and Drawings to the satisfaction of the Engineer for the total tender price of: 
 
________________________________________________________________________ 
 
________________________________________________ ($                                              ). 

FT.02  CONTINGENCIES  

OO. We agree that the tender price includes the contingency sum of $ 900,000.00 and that no part of 
this sum shall be expended without the written direction of the Engineer, and any part not so 
expended shall be deducted from the tender price. 

FT.03  QUANTITIES 

PP. The tender price is compiled from the Schedule of Tender Prices included hereinafter.  The 
quantities in the schedule being approximate, we agree that the final valuation will be made on 
the basis of actual quantities measured during and on completion of the Work at the prices in the 
schedule. 

FT.04  ADDITIONS AND DEDUCTIONS 

QQ. We agree that the valuation of additions to, and deductions from, the contract shall be made as 
follows: 

1. The unit prices in the Schedule of Tender Prices shall apply where appropriate. 

2. If the prices in subsection 1 are not appropriate, valuation will be made by one of the 
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following methods:  
i. The Engineer may ask the Contractor for a quotation for the proposed work. 

ii. If the quotation referred to in (i) above is not accepted by the Engineer, payment 
will be made on a Time and Material Basis according to GC 8.02.05. of the General 
Conditions. 

FT.05  ADDENDA 

RR. We agree that we have received addenda        to        inclusive, and the tender price includes the 
provisions set out in such addenda. 

FT.06  MEETINGS 

SS. We agree to attend both the Construction Prestart meeting on April 1st, 2026 at 1:30pm, at the 
Town of Blind River Municipal Office. 

FT.07  COMMENCEMENT 

TT. We agree to commence Work onsite no later than April 20th, 2026, with the anticipated award 
date of March 16th, 2026. 

FT.08  COMPLETION 

UU. We agree to expeditiously complete all in-water works within the permitted construction window, 
with final completion of in-water works occurring no later than August 31st, 2026. All work must 
be completed prior to July 31st, 2027.  

FT.09  LIQUIDATED DAMAGES 

VV. We agree that in case all Work called for under the Contract is not finished or completed within 
the Date of Completion specified aforementioned to or as extended in accordance with 
subsection GC3.06, Extension of Contract Time, of the General Conditions of Contract a loss or 
damage will be sustained by the Owner.  We agree that the Contractor will pay to the Owner the 
sum of $1,500.00 as liquidated damages for each and every working day delay to finish the work 
beyond the date of completion prescribed.  We agree that this amount is an estimate of the actual 
loss or damage to the Owner which will accrue during the period in excess of the prescribed date 
of completion. 
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FT.10  DETAILED CONTRACT PRICE BREAKDOWN 
 
BREAKDOWN OF DIVISIONS 1 – 16 LUMP SUM PRICES (excluding all applicable taxes) to be completed by the 
successful Contractor only and must be submitted before execution of the contract documents. 
 
DIVISION 1 – GENERAL REQUIREMENTS 

Section Title Total* 

1000 General Requirements  

1110 Summary of Work  

1120 Coordination and Sequence of Work  

1140 Special Project Procedures  

1200 Alternatives  

1300 Administrative Requirements  

1320 CPM Construction Schedule  

1330 Submittal Procedures  

1351 Health and Safety  

1400 Environmental Protection   

1410 Regulatory Requirements   

1420 References  

1450 Quality Control  

1510 Temporary Utilities  

1520 Construction Facilities  

1610 General Equipment Stipulations  

1740 Cleaning  

1750 Disinfection of Water Structures  

1760 Warranty Work  

1770 Closeout Procedures  

1780 Closeout Submittals  

1810 Testing and Commissioning  

1820 Demonstration and Training  

Total Price for Division 1:  

DIVISION 2 – SITEWORKS 

Section Title Total* 

2137 Bracing and Shoring  

2140 Dewatering  

2150 Turbidity Curtain  

2151 Light Duty Silt Fence Barrier  

2152 Straw Bale Flow Check Dams  

2231 Close-Cut Clearing and Grubbing  

2311 Site Grading and Access  

2315 Excavation, Trenching and Backfilling  

2362 Dust Control  

2480 Installation of Pipeline by Horizontal Directional Drilling  
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Section Title Total* 

2481 Installation of Pipeline by Earth and Rock Trenching  

2511 Watermains  

2530 Sanitary Service Connection, Appurtenances & Cleanout  

2532 Subdrains  

2540 Extruded Expanded Polystyrene Insulation  

2725 Hot Mix Asphalt Paving  

2726 Asphalt Pavement Removal  

2911 Topsoil and Sod  

Total Price for Division 2:  

DIVISION 3 – CONCRETE 

Section Title Total* 

3100 Concrete Forms and Accessories  

3200 Concrete Reinforcement  

3252 Waterstops  

3300 Cast-in-Place Concrete  

3410 Structural Precast Prestressed Concrete  

3600 Grout  

3612 Equipment Anchor Bolt Epoxy Grout  

Total Price for Division 3:  

DIVISION 4 – MASONRY 

Section Title Total* 
4050 Masonry Procedures  
4051 Masonry Mortar and Grout  

4052 Masonry Anchorage and Reinforcing  
4053 Masonry Accessories  

4211 Brick Unit Masonry  
4220 Concrete Masonry Units  

Total Price for Division 4:  

DIVISION 5 – METALS 

Section Title Total* 
5120 Structural Steel  
5500 Metal Fabrications  
5510 Metal Stairs and Ladders  

5550 Anchorage in Concrete and Masonry  

Total Price for Division 5:  
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DIVISION 6 – WOOD AND PLASTICS 

Section Title Total* 

6101 Rough Carpentry  

6310 Prefabricated Wood Roof Trusses  

6610 Fibreglass Reinforced Plastics  

Total Price for Division 6:  

DIVISION 7 – THERMAL AND MOISTURE PROTECTION 

Section Title Total* 

7110 Sheet Waterproofing Membrane  

7160 Sheet Vapour Retarders  

7212 Board Insulation  

7213 Batt and Blanket Insulation  

7270 Self-Adhered Air Vapour Barrier Membrane  

7311 Asphalt Shingles  

7460 Fiber Cement Siding  

7463 Aluminium Soffits and Trim  

7620 Sheet Metal Flashing and Trim  

7840 Fire Stopping  

7900 Joint Sealants  

Total Price for Division 7:  

DIVISION 8 – DOORS AND WINDOWS 

Section Title Total* 

8110 Steel Doors and Frames  

8200 FRP Doors and Frames  

8710 Door Hardware  

8800 Fire-Rated and Safety Glass  

Total Price for Division 8:  

DIVISION 9 – FINISHES 

Section Title Total* 

9255 PVC Wall and Ceiling Liner  

9672 Epoxy Coating - Medium  

9900 Paint  

Total Price for Division 9:  

DIVISION 11 – EQUIPMENT 

Section Title Total* 

11000 Equipment General Requirements  
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Section Title Total* 

11090 Identification and Labelling  

11100 Misc Piping and Accessories Installation  

11101 Piping Valves and Fittings  

11170 Pipeline Pressure and Leakage Testing  

11190 Pipe and Valve Supports  

11210 Vertical Turbine Pumps  

11280 Fabricated SS Sluice Gate  

11290 Valve and Gate Actuators  

11340 Intake Screen and Air Backwash System  

11350 Stationary Screens  

11422 Sample Pump  

11530 Chemical Metering System and Storage  

11540 Chemical Pipes, Valves and Fittings  

Total Price for Division 11:  

DIVISION 13 – CONTROL & INSTRUMENTATION 

Section Title Total* 

13100 Control & Instrumentation  

13560 Instrumentation General Requirements  

13562 pH Analyzer  

13563 Pressure and Level Instruments  

13564 Miscellaneous Instrumentation and Accessories  

13565 Temperature and Turbidity Instruments  

13566 Magnetic Flow Meters  

13567 Chlorine Residual Analyzer  

13590 Network Cabling Equipment  

Total Price for Division 13:  

DIVISION 14 – CONVEYING EQUIPMENT 

Section Title Total* 

14310 Hoists  

Total Price for Division 14:  

DIVISION 15 – MECHANICAL 

Section Title Total* 

15010 Mechanical General Requirements  

15020 Systems Verification  

15043 Balancing  

15044 Commissioning  

15090 Supports, Anchors and Seals  

15100 Basic Materials and Methods  
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Section Title Total* 

15170 Meters and Gauges  

15184 Refrigerant Piping  

15260 Thermal Insulation for Piping  

15270 Thermal Insulation for Ductwork  

15305 Portable Fire Extinguishers  

15401 Plumbing General  

15412 Domestic Water Supply Piping  

15413 Drainage, Waste and Vent Piping  

15430 Plumbing Specialties and Accessories  

15440 Plumbing Fixtures and Trim  

15450 Plumbing Equipment  

15760 Electric Heaters  

15770 Room Air Conditioning Units  

15810 Ductwork and Accessories  

15820 Air Distribution Equipment  

15900 HVAC Controls  

15955 Piping Leakage Testing  

Total Price for Division 15:  

DIVISION 16 – ELECTRICAL 

Section Title Total* 

16010 Electrical General Requirements  

16015 Electrical System Analysis  

16051 Installation of Cables in Ducts and Trenches  

16061 Grounding – Primary  

16062 Grounding – Secondary  

16090 Equipment Identification  

16111 Cable Tray Systems  

16122 Wires and Cables 0-1000V  

16131 Splitters, Junction, Pull Boxes & Cabinets  

16132 Outlet Boxes, Conduit Boxes & Fittings  

16133 Conduits, Conduit Fastenings & Fittings  

16141 Wiring Devices  

16222 AC Induction Motors  

16223 Motor Starters to 600V  

16224 Variable Frequency Drives to 600V  

16225 Motor Control Centre (MCC)  

16231 Diesel Electric Generating Unit  

16271 Dry Type Transformers  

16301 Automatic Transfer Switches  

16400 Basic Electrical Equipment & Materials  

16412 Moulded Case Circuit Breakers  

16414 Disconnect Switches – Fused & Unfused  

16441 Panelboards Breaker Type  
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Section Title Total* 

16505 Lighting Equipment  

16531 Exit Lights  

16536 Emergency Lighting Units  

16671 Surge Protective Devices  

Total Price for Division 16:  
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FT.11  SCHEDULE OF TENDER PRICES 
 
* Denotes a “MANDATORY” field.  
 
Do not enter $0.00 dollars unless you are providing the line item at zero dollars to the Owner. 
 
If the line item and/or table is “NON-MANDATORY” and you are not bidding on it, leave the table and/or line item blank. Do not enter a $0.00 dollar value. 
 
SUMMARY OF DIVISIONAL LUMP SUM PRICES 
 
The Bidder shall complete the divisional pricing table below in its entirety. Where a dollar value of zero is inserted on any given line, the Bidder shall be deemed to have included the amount for the applicable division in the total lump sum price. 
 

Line Item Divisions 1 – 16 Total* 

1 Division 1 – General Requirements  

2 Division 2 – Siteworks  

3 Division 3 – Concrete  

4 Division 4 – Masonry  

5 Division 5 – Metals  

6 Division 6 – Wood and Plastics  

7 Division 7 – Thermal and Moisture Protection  

8 Division 8 – Doors and Windows  

9 Division 9 – Finishes  

10 Division 11 – Equipment  

11 Division 13 – Control & Instrumentation  

12 Division 14 – Hoisting Systems  

13 Division 15 – Mechanical  

14 Division 16 – Electrical  

Subtotal:  

 
 
MISCELLANEOUS TABLE 
 
The Bidder agrees that they are not entitled to payment of Miscellaneous items, except for additional work carried in accordance with the Contract as directed by the Owner and/or Consultant and only to the extent of such additional work as directed 
by the Owner and/or Consultant. 
 

Item No. Description Unit of Measure Estimated Quantity Unit Price Total* 

1 Supply, erect and removal of four Project Construction Signboards and other signage around construction site Lump Sum 1   

2 Cost of 100 per cent Performance Bond and 50 per cent Labour and Material Payment Bond and insurance 
policies, including all subcontractor bonds as specified in the Contract 

Lump Sum 1   

3 Mobilization and Demobilization Lump Sum 1   

Subtotal:  
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MISCELLANEOUS ALLOWANCE TABLE 
 
The Bidder agrees that they are not entitled to payment of Miscellaneous Allowance items, except for additional work carried in accordance with the Contract as directed by the Owner and/or Consultant and only to the extent of such additional work 
as directed by the Owner and/or Consultant. 
 

Item No. Specification Number Description Unit of Measure Estimated Quantity Unit Price Total* 

2 Section 01025-1.7.8.1 Redline Drawings as per Section 01780 Lump sum 1 $ 75,000.00 $ 75,000.00 

3 Section 01025-1.7.8.2 O&M Manual as per Section 01780 Lump sum 1 $ 25,000.00 $ 25,000.00 

4 NA Allowance for Utilities Coordination Lump sum 1 $ 50,000.00 $ 50,000.00 

5 NA Contingency Allowance Lump sum 1 $ 900,000.00 $ 900,000.00 

Subtotal: $ 1,150,000.00 

 
 

PROVISIONAL TABLE 
 
The Bidder agrees that they are not entitled to payment of Provisional items, except for additional work carried in accordance with the Contract as directed by the Owner and/or Consultant and only to the extent of such additional work as directed by 
the Owner and/or Consultant. 
 

Item No. Item Name Specification Number Description Unit of Measure Estimated Quantity Unit Price Total* 

1 Excavation in all kinds of materials including shoring, removal, and disposal of 
all surplus and water and all incidentals as specified: 

Sections 02140, 02311, 02315, 02480, 
02481, 02511, 02530, 02532 

Up to 2.0 m deep m³ 100   

2 Excavation in all kinds of materials including shoring, removal, and disposal of 
all surplus and water and all incidentals as specified: 

Sections 02140, 02311, 02315, 02480, 
02481, 02511, 02530, 02532 

2.1 m to 4.0 m deep. m³ 50   

3 Excavation in all kinds of materials including shoring, removal, and disposal of 
all surplus and water and all incidentals as specified: 

Sections 02140, 02311, 02315, 02480, 
02481, 02511, 02530, 02532 

4.1 m to 6.0 m deep. m³ 50   

4 Extra disposal cost when surplus excavated material exceeds MOE Table 3 ICC 
of the "Soil Groundwater and Sediment Standards for Use Under Part XV.1 of 
the Environmental Protection Act" Ministry of the Environment 15 April 2011. 

Sections 02140, 02311, 02315, 02480, 
02481, 02511, 02530, 02532 

N/A m³ 400   

5 Extra disposal cost when surplus excavated material exceeds MOE Table 3 ICC 
of the "Soil Groundwater and Sediment Standards for Use Under Part XV.1 of 
the Environmental Protection Act" Ministry of the Environment 15 April 2011 
and exceeds O.Reg.347/90 Schedule 4 Leachate Criteria.   

Sections 02140, 02311, 02315, 02480, 
02481, 02511, 02530, 02532 

N/A m³ 100   

6 Supply place and compact to 100 per cent SPMDD in any excavation or as fill. Sections 02311, 02315, 02530, 02641 Granular ‘A’ m³ 100   

7 Supply place and compact to 100 per cent SPMDD in any excavation or as fill. Sections 02311, 02315, 02530, 02641 Granular ‘B’, Type II m³ 100   

8 Supply place and compact to 100 per cent SPMDD in any excavation or as fill. Sections 02315, 02532 19mm dia. clear stone m³ 50   

9 Supply place and compact to 100 per cent SPMDD in any excavation or as fill. Section 02315 Sand m³ 50   

10 Supply and place into any excavation or as fill N/A 0.4 Mpa Unshrinkable Fill Concrete m³ 50   

11 Concrete in place as specified including formwork and finishing but excluding 
reinforcing steel 

Section 03300 35 Mpa m³ 50   

12 Concrete in place as specified including formwork and finishing but excluding 
reinforcing steel 

Section 03300 20 Mpa m³ 50   

13 Additional labour requirements (labour rates to include payroll, burden, 
overheard and profit) 

N/A Project Manager Hour 50   

14 Additional labour requirements (labour rates to include payroll, burden, 
overheard and profit) 

N/A Foreman Hour 100   

15 Additional labour requirements (labour rates to include payroll, burden, 
overheard and profit) 

N/A Skilled Labourer Hour 25   
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Item No. Item Name Specification Number Description Unit of Measure Estimated Quantity Unit Price Total* 

16 Additional labour requirements (labour rates to include payroll, burden, 
overheard and profit) 

N/A Common Labourer Hour 25   

17 Additional labour requirements (labour rates to include payroll, burden, 
overheard and profit) 

N/A Heavy Equipment Operator Hour 25   

18 Additional labour requirements (labour rates to include payroll, burden, 
overheard and profit) 

N/A Carpenter Hour 25   

19 Additional labour requirements (labour rates to include payroll, burden, 
overheard and profit) 

N/A Electrical Foreman Hour 25   

20 Additional labour requirements (labour rates to include payroll, burden, 
overheard and profit) 

N/A Electrical Journeyman Hour 25   

21 Additional labour requirements (labour rates to include payroll, burden, 
overheard and profit) 

N/A Plumber Hour 25   

22 Additional labour requirements (labour rates to include payroll, burden, 
overheard and profit) 

N/A Pipe Fitter Hour 25   

23 Additional labour requirements (labour rates to include payroll, burden, 
overheard and profit) 

N/A Painter Hour 25   

24 Additional labour requirements (labour rates to include payroll, burden, 
overheard and profit) 

N/A Site Security Personnel Hour 25   

25 Daylight existing utility using vacuum truck to survey and record the size 
elevation and location of the utility including backfilling and surface restoration 

N/A Assume 300mm dia. test pits up to 
4m deep in paved areas. 

days 2   

Subtotal:  

 
SUMMARY TABLE 
 

  

SUMMARY OF DIVISIONAL LUMP SUM PRICES  

MISCELLANEOUS TABLE  

MISCELLANEOUS ALLOWANCE TABLE  

PROVISIONAL TABLE  

Grand Total (exclusive of taxes):  

HST:  

Grand Total (inclusive of HST):  
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OFFERED ON BEHALF 
OF THE CONTRACTOR 
 
 
 
_______________________________________ 
COMPANY NAME 
 
 
 
_______________________________________ 
SIGNATURE      CONTRACTOR’S SEAL 
 
 
 
_______________________________________  _______________________________________ 
SIGNATURE      WITNESS 

 
 
 
_______________________________________ 
COMPANY STREET ADDRESS 
 
 
 
_______________________________________ 
CITY, PROVINCE, POSTAL CODE 

 

 

 
_______________________________________ 
DATE OF OFFER 
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TENDERER'S EXPERIENCE ON SIMILAR PROJECTS 
 
Similar projects where Tenderer acted as prime or subcontractor. 
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SUBCONTRACTORS TO BE EMPLOYED 
 
TRADE                                                 SUBCONTRACTOR (Name & Address)                                                 VALUE 
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TENDERER'S STAFF AND EQUIPMENT 
 
STAFF  (Please indicate designated on site superintendent) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
EQUIPMENT 
 
EQUIPMENT TO BE USED      OWNED OR RENTED 
  

AGREEMENT BETWEEN OWNER & CONTRACTOR 
 
THIS AGREEMENT made ON THE           Day of                      2026 
 
by and between:   

 

      The Corporation of the Town of Blind River 
                                                                                                                                                             
(hereinafter called the “Owner”) 
 

- and    

                                                                                                                                                              

 

                                                                                                                                                              
(hereinafter called the “Contractor”) 
  
The Owner and the Contractor agree as follows: 

ARTICLE 1 - THE WORK 
 
A general description of the work is: 
 
a. Construction of a raw water intake and low lift pumping station, complete with raw water 
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supply lines to convey raw water from Lake Huron to Martin Street. 
 

b. The Contractor shall, for the prices set out in the Form of Tender and except as otherwise 
specifically provided, provide at no additional cost to the Owner all and every kind of 
labour, machinery, plant, structures, roads, ways, materials, appliances, articles and 
things necessary for the due execution and completion of all the work set out in these 
Contract Documents and shall forthwith according to the instructions of the Engineer, 
commence the works and diligently execute the respective portions thereof, and deliver 
the works complete in every particular to the Owner within the time specified in the 
Contract Documents. 

ARTICLE 2 - CONTINGENCY ALLOWANCE 
 

In the event that the Form of Tender provides for and contains a Contingency Allowance, it is 
understood and agreed that such Contingency Allowance is merely for the convenience of 
accounting by the Owner, and the Contractor is not entitled to payment thereof except for extra 
or additional work carried out by the Contractor as directed by the Engineer and in accordance 
with the Contract Documents and only to the extent of such extra or additional work. 

ARTICLE 3 - CONFLICT 
 

In case of any inconsistency or conflict between the provisions of this Agreement and the Contract 
Documents and Drawings the Provisions of such documents shall take precedence and govern 
according to subsection GC2.02 of the General Conditions as detailed following: 
a. Agreement 
b. Addenda 
c. Special Provisions 
d. Contract Drawings 
e. Standard Specifications 
f. Standard Drawings 

g. Instructions to Tenderers 
h. Tender 
i. Supplemental General Conditions 
j. General Conditions 
k. Working Drawings 

ARTICLE 4 - AMENDMENTS 
 

The Contract may be amended only as provided in the Contract Documents. 

ARTICLE 5 - CONTRACT PRICE 
 

The Owner covenants with the Contractor that the Contractor having in all respects complied with 
the provisions of this Contract, will be paid for and in respect of the work the sum of:  
 
____________________________________________________________ ($________________) 
 
subject to Article 2 hereof and subject to such additions and deductions as may properly be made 
under the terms hereof, subject to the provision that the Owner may make payments on account 
monthly or otherwise as may be provided in the General Conditions attached hereto. 
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ARTICLE 6 - ADDRESSES FOR NOTICES 
 

Notices in writing between the parties or between them and the Engineer shall be considered to 
have been received by the addressee on the date of delivery if delivered to the individual, or to a 
member of the firm, or to an officer of the corporation for whom they are intended by hand or by 
registered post; or if sent by regular post, to have been delivered within 5 Working Days of the 
date of mailing when addressed as follows: 
 
The Owner at      The Corporation of the Town of Blind River                                                                

Owner’s Name 

              11 Hudson Street                                                                                                                                
Street and Number and Postal Box Number if Applicable 

              Blind River, Ontario,  P0R 1B0                                                                                                         
Post Office or District, Province, Postal Code 

The Contractor at                                                                                                                                              
Contractor’s Name 

                                                                                                                                                                              
         Street and Number and Postal Box Number if Applicable 

                                                                                                                                                                              
              Post Office or District, Province, Postal Code 

The Engineer at       TULLOCH Engineering Inc.                                                                                           
Engineer’s Name 

                                   P.O. Box 579, 200 Main Street                                                                                   
Street and Number and Postal Box Number if Applicable 

                                   Thessalon, Ontario, P0R 1L0                                                                                       
Post Office or District, Province, Postal Code 

ARTICLE 7 - CONTRACT DOCUMENTS 
 
A copy of each of the Specifications, Tendering Information, Form of Tender, List of OPSS & OPSD 
Applicable to Contract, Supplementary Specifications to Ontario Provincial Standard 
Specifications, General Conditions of Contract, Supplemental General Conditions of Contract, and 
Appendices (including Plans C-001 to I-603, ESR, Bathymetric Surveys, Hydrogeological 
Investigation, Geotechnical Investigations, and the Draft PCN), are made part of this Contract as 
fully to all intents and purposes as though recited in full herein. 

ARTICLE 8 - EXPRESSED COVENANTS 
 
No implied contract of any kind whatsoever by or on behalf of the Owner shall arise or be implied 
by or inferred from anything in this Contract contained, nor from any position or situation of the 
parties at any time, it being clearly understood that the express covenants and agreements herein 
contained made by the Owner shall be the only covenants and agreements upon which any rights 
against the Owner may be founded. 

ARTICLE 9 - TIME OF THE ESSENCE 
 
Time shall be deemed the essence of this Contract. 
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ARTICLE 10 – CONTRACTOR’S RESPONSIBILITY 
 
The Contractor declares that in tendering for the works and in entering into this Contract they 
have either investigated for themselves the character of the work and all local conditions that 
might affect their tender or their acceptance or performance of the work, or that not having so 
investigated, they acknowledge that their responsibility under the Contract is in no way reduced 
or limited thereby and, in either case, they are willing to assume and does hereby assume all risk 
of conditions arising, developing, or being revealed in the course of the work which might or could 
make the work, or any items thereof, more expensive in character, or more onerous to fulfill, than 
was contemplated or known when the tender was made or the Contract signed.  The Contractor 
also declares that they did not and does not rely upon information furnished by any methods 
whatsoever by the Owner or its officers, employees or agents, being aware that any information 
from such sources was and is approximate and speculative only, and was not in any manner 
warranted or guaranteed by the Owner. 

ARTICLE 11 - SUCCESSION 
 
The Contract shall apply to and be binding on the parties hereto and their successors, 
administrators, executors and assigns and each of them. 
 
IN WITNESS WHEREOF the parties hereto have hereunto set their hands and seals the day and 
year first above written or caused their corporate seals to be affixed, attested by the signature of 
their proper officers, as the case may be. 
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SIGNED AND DELIVERED 
in the presence of: 
 
 
OWNER 
 
The Corporation of the Town of Blind River___ 
owner’s name 
 
_______________________________________ 
signature 
       
_______________________________________ 
name and title of person signing    WITNESS 
 
 
_______________________________________                                                                                        
signature       name and title of person signing 
       
 
_______________________________________                                                                                        
signature       name and title of person signing 
 
 
 
 
CONTRACTOR 
 
_______________________________________ 
contractor’s name 
 
_______________________________________ 
signature 
       
_______________________________________ 
name and title of person signing    WITNESS 
 
 
_______________________________________  _____________________________________ 
signature       name and title of person signing 
       
_______________________________________               _______________________________________ 
signature       name and title of person signing 
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LIST OF OPSS & OPSD APPLICABLE TO CONTRACT 
 
The Ontario Provincial Standard Specifications (OPSS) listed below and those referenced therein form part 
of the Contract Documents.  Specifications listed following can be downloaded at: 
https://www.library.mto.gov.on.ca/SydneyPLUS/TechPubs/Portal/tp/opsViews.aspx 

OPSS VOLUME ABBREVIATED TITLES  DATE 

100 7 General Conditions of Contract  NOV 2019 

102 7 Weighing of Materials  NOV 2018 

120 7 Use of Explosives  NOV 2019 

127  5 Rental Rates for Construction  APR 2024 

180  7 Management and Disposal of Excess Material  NOV 2021 

201 7 Clearing, Close Cut Clearing, Grubbing  APR 2019 

206 7 Grading  APR 2019 

310 7 Hot Mix Asphalt  NOV 2017 

314 7 Granulars  NOV 2023 

401 7 Trenching, Backfilling and Compacting  NOV 2021 

403 7 Rock Excavation - Pipelines, Utilities & Structures, Open Cut  NOV 2023 

405 7 Pipe Subdrains  NOV 2017 

409 7 CCTV Inspection of Pipelines  NOV 2023 

410 7 Pipe Sewer Installation in Open Cut  NOV 2018 

441 7 Watermain Installation in Open Cut  NOV 2021 

442 7 Corrosion Protection of Watermains  NOV 2020 

490 7 Site Preparation for Pipelines  NOV 2020 

491 7 Preservation & Protection of Existing Facilities  NOV 2017 

492 7 Site Restoration  NOV 2020 

501 7 Compacting  NOV 2017 

506 7 Dust Suppressants  NOV 2017 

510 7 Removals  NOV 2018 

517 7 Dewatering  NOV 2021 

539 7 Temporary Protection Systems  NOV 2021 

802 7 Topsoil  NOV 2019 

803 7 Sodding  APR 2018 

805 7 Temporary Erosion & Sediment Control Measures  NOV 2021 

https://www.library.mto.gov.on.ca/SydneyPLUS/TechPubs/Portal/tp/opsViews.aspx
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919 7 Formwork  NOV 2021 

1001 8 Aggregates - General  NOV 2021 

1002 8 Aggregates - Concrete  NOV 2013 

1003 8 Aggregates - Hot Mix Asphalt  NOV 2013 

1004 8 Aggregates - Miscellaneous  NOV 2021 

1010 8 Aggregates - Granular A, B, M & Select Subgrade  NOV 2013 

1101 8 Performance Graded Asphalt Cement (PGAC)  NOV 2016 

1103 8 Emulsified Asphalt      NOV 2019 

1150 8 Hot Mix Asphalt  NOV 2020 

1301 8 Cementing Materials  NOV 2018 

1302 8 Water  NOV 2019 

1350 8 Concrete – Materials and Production  NOV 2023 

1605 8 Extruded Expanded Polystyrene Insulation  NOV 2018 

1840 8 Non-Pressure Polyethylene (PE) Plastic Pipe Products  NOV 2019 

1841 8 Non-Pressure Polyvinyl Chloride (PVC) Pipe Products  NOV 2019 

1860 8 Geotextiles  NOV 2018 

The Ontario Provincial Standard Drawings (OPSD) listed below and those referred therein form part of the 
Contract Drawings.  Drawings listed following can be downloaded at: 
https://www.library.mto.gov.on.ca/SydneyPLUS/TechPubs/Portal/tp/opsViews.aspx 

 

OPSD No.  ABBREVIATED TITLES  REVISION 

216.020  Asphalt on Granular Base – Urban Section  2 

216.021  Subdrain Pipe – Urban Section  3 

219.110  Light-Duty Silt Fence Barrier  3 

802.010  Flexible Pipe Embedment and Backfill, Earth Excavation  3 

802.013  Flexible Pipe Embedment and Backfill, Rock Excavation  3 

1006.010  Sewer Service Connections for Main Pipe Service  4 

1101.020  Valve Operator  4 

1104.020  Water Service Connection Detail – 32, 38 & 50mm Dia. Sizes  3 

1109.011  Cathodic Protection for PVC Watermain  3 

1109.025  Waterproofing of Splices  1 

1109.030       Insulation for Sewers & Watermains in Shallow Trench  1 

https://www.library.mto.gov.on.ca/SydneyPLUS/TechPubs/Portal/tp/opsViews.aspx
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Please see the specification package under Division 2.
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SUPPLEMENTAL GENERAL CONDITIONS OF CONTRACT 
 

SECTION GC1  INTERPRETATION 
 

GC1.04  Definitions 
 
Subsection GC1.04 is amended by the addition of the following: 
 
“Aggregate” means gravel, sand, clay, earth, shale, stone, limestone, dolostone, sandstone, marble, 
granite or rock other than metallic ores; slag and clinkers. 
 
“Road Authority” means the body authorized to exercise authority over a road, highway, street or alley.  
 
 
 SECTION GC2 CONTRACT DOCUMENTS 
 
GC 2.01  Reliance on Contract Documents 
 
Notwithstanding the provisions of GC2.01 in the General Conditions the Contractor shall be totally 
responsible for the location and protection of all existing sewer and watermains, individual services and 
utility lines regardless if they are shown on the Contract Drawings or not.  The existing services and utilities 
which are shown on the drawings are derived from existing records or surface locates and therefore their 
location can only be considered to be approximate.  Obtain surface locates from all applicable utilities 
before commencing construction. 
 
 
 SECTION GC4 OWNER’S RESPONSIBILITIES AND RIGHTS 
 
GC4.04  Construction Affecting Railway Property 
 
Paragraph .01 of Subsection GC4.04 is deleted and replaced by the following: 
 
.01  The Contractor shall pay the costs of all flagging and other traffic control measures required and 

provided by the railway company. 
 
 
 SECTION GC6 INSURANCE, PROTECTION & DAMAGE 
 
GC6.04  Bonding 
 
Pursuant to Subsection GC6.04 Bonding the Contractor shall provide to the Owner a 50% Labour & 
Material Payment Bond and 100 % Performance Bond for performance security.  The performance 
security shall remain in effect until the project has attained Final Completion. 
 
 
 SECTION GC7 CONTRACTOR’S RESPONSIBILITIES AND CONTROL OF THE WORK 
 
GC7.04  Damage by Vehicles or Other Equipment 
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Paragraph .01 of Subsection GC7.04 is deleted and replaced with the following: 
 
.01  If at any time, in the opinion of the Contract Administrator or the Road Authority, damage is being 

done or likely to be done to any Roadway or any improvement thereon, outside the Working Area, 
by the Contractor’s vehicles or other Equipment, whether licensed or unlicensed Equipment, the 
Contractor shall, at no extra cost to the Owner, make changes or substitutions for such vehicles or 
Equipment, and shall alter loadings , or in some other manner, remove the cause of such damage to 
the satisfaction of the Contract Administrator and the Road Authority.  The Contractor shall, at no 
extra cost to the Owner, be responsible to rectify the damage done to the Roadway to the 
satisfaction of the Road Authority. 

 
GC7.06  Maintaining Roadways and Detours 
 
Subsection GC7.06 is amended by the addition of the following: 
 
.12  When roads and/or bridges are to be closed or traffic restricted notify the appropriate fire, police, 

ambulance, postal and bus authorities giving at least 7 days notice of the closing or restriction.  Re-
notify the authorities when road or bridges are re-opened or restrictions are lifted. 

 
GC7.11  Notices by the Contractor 
 
Subsection GC7.11 is amended by the addition of the following: 
 
.03  Spills or discharges of pollutants or contaminants under the control of the Contractor, and spills or 

discharges of pollutants or contaminants that are a result of the Contractor’s operations that cause 
or are likely to cause adverse effects shall forthwith be reported to the Contract Administrator.  Such 
spills or discharges and their adverse effects shall be as defined in the Environmental Protection Act 
R.S.O. 1990, Chapter E.19.  All spills or discharges of liquid, other than accumulated rain water, from 
luminaries, internally illuminated signs, lamps, and liquid type transformers under the control of the 
Contractor, and all spills or discharges from this equipment that are a result of the Contractor’s 
operations shall, unless otherwise indicated in the Contract, be assumed to contain PCB’s and shall 
forthwith be reported to the Contract Administrator.  This reporting will not relieve the Contractor 
of his legislated responsibilities regarding such spills or discharges. 

 
 
GC7.16  Warranty 
 
Subsection GC7.16 is amended by the addition of the following: 
 
.04  To cover rectification costs during the warranty period, the Owner will retain 3% (three percent) of 

the value of Work done, such amount being held back in each progress certificate.  Additional monies 
will be held back as required by provincial statutes.  Holdbacks held to cover rectification costs will 
be retained for a period of twelve months after the date of Completion. 

.05   The Contractor shall pay for all additional contract administration, inspection, and material testing 
costs incurred by the Owner resulting from warranty repair works. Such payments shall be deducted 
from the warranty holdback amount prior to its release. 

 
 SECTION GC8 MEASUREMENT AND PAYMENT 
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GC8.01.02   Variations in Tender Quantities 
 
Paragraph .01 is amended by deleting 60 Days in the last paragraph and inserting 5 Days. 
 
GC8.02.05.04  Payment for Labour 
 
Clause GC8.02.05.04 is amended by the addition of the following: 
 
.04  Payments in respect of Payroll Burden will be made at the following rates: 
 

(a) Road & Site work - 26 percent of the wages and salary portion of the labour costs. 
 

(b) Structure work - 30 percent of the wages and salary portion of the labour costs. 
 
Where the total labour costs on a Time and Material basis exceeds $ 15,000 per contract for 
road/structure work, and upon a written request by the Contractor for payment of Payroll Burden in 
excess of that prescribed herein, the Owner will make payment for work on a Time and Materials basis at 
the Contractor’s actual cost of Payroll Burden as defined. 
 
The Contractor’s request shall be accompanied by a confirming statement certified by the Contractor’s 
senior financial officer/auditor.  At the Owner’s discretion an audit may be conducted in which case the 
actual Payroll Burden so determined shall be applied to all Time and Material work on the Contract. 
 
GC8.02.09  Liquidated Damages 
 
Pursuant to Subsection GC8.02.09 of the General Conditions, should the Contractor fail to complete the 
Work in accordance with the Contract and to the satisfaction of the Engineer within the time specified in 
the Form of Tender, or as amended on the written authority of the Engineer, the Contractor shall pay to 
the Owner the sum of $1,500.00 for each working day that the Work shall remain unfinished after such 
time.  Such payments are agreed upon and fixed as liquidated damages that the Owner will suffer by 
reason of delay and default and are not as a penalty.  The Owner may deduct and retain the amount of 
such liquidated damages out of the monies which may be due or become due to the Contractor under the 
Contract. 



BLIND RIVER WTP – INTAKE AND LLPS Division 1 
Town of Blind River GENERAL REQUIREMENTS 
Contract No. PS-2026-01 Cover 
 

DIVISION 1 – GENERAL REQUIREMENTS 
 



BLIND RIVER WTP – INTAKE AND LLPS Division 1 
Town of Blind River GENERAL REQUIREMENTS 
Contract No. PS-2026-01 Table of Contents 
 

Section No. Title 
01000 General Requirements 

01110 Summary of Work 

01120 Coordination and Sequence of Work 

01140 Special Project Procedures 

01200 Alternatives 

01300 Administrative Requirements 

01320 CPM Construction Schedule 

01330 Submittal Procedures 

01351 Health and Safety 

01400 Environmental Protection  

01410 Regulatory Requirements  

01420 References 

01450 Quality Control 

01510 Temporary Utilities 

01520 Construction Facilities 

01610 General Equipment Stipulations 

01740 Cleaning 

01750 Disinfection of Water Structures 

01760 Warranty Work 

01770 Closeout Procedures 

01780 Closeout Submittals 

01810 Testing and Commissioning 

01820 Demonstration and Training 

 

 

 



BLIND RIVER WTP – INTAKE AND LOW LLPS Section 01000 
Town of Blind River GENERAL REQUIREMENTS 
Contract No. PS-2026-01 Page 1 of 7 

 

1 GENERAL 

1.1 General 

1.1.1 This Section identifies the general intent and requirements of the overall Contract to be 
followed by the Contractor, sub-contractors and all trades involved in completing the work. 

1.1.2 The Contractor shall study the Contract Documents to determine the extent of work 
required by each Section and upon which work of other Sections depend and to co-ordinate 
scope and extent of work to be performed by each trade.  

1.1.3 The Contractor shall within 48 hours of becoming aware of circumstances which may 
require a clarification or change in the Work, give written notice to the Engineer outlining 
such circumstances and requesting written directions.    

1.1.4 As applicable, maintain in good condition and order on site one copy of the documents 
approved for building permit, addenda, site instructions, proposed changes, change orders, 
test reports, manufacturer's installation and application instructions, progress photographs, 
as-built drawings, approved progress schedules, minutes of site meetings, and other 
modifications to the Contract Documents. 

1.2 Specification Format 

1.2.1 Specifications serve to indicate standards, materials and methods for completing the work. 

1.2.2 Where Contract Documents do not provide sufficient information for completing 
installations, comply with manufacturer's written instructions. 

1.2.3 The following definitions apply: 

.1 Provide - To supply and install, complete and in place, including accessories, finishes, 
tests and services as required to render item so specified complete and ready for use. 

.2 Remove and Dispose – to physically loosen, undo, unhinge, unbolt, cut and take an 
item from its location, including all fasteners, and appurtenances related to the item 
and discard the item and related fasteners and appurtenances at an appropriate 
facility, unless specifically requested to be salvaged by the Owner. 

.3 Commission - Start-up and initial operation of equipment as required to demonstrate 
satisfactory operation of components and entire system including calibration of any 
control instrumentation as required to maintain operations. 

.4 Drawings Lists or Schedules of Items are intended to show scope and arrangement 
of work.  For locations of items described refer to such Drawings, Lists or Schedules 
unless locations are stipulated in the Specifications. 

.5  Wherever words "reviewed", "selected", "directed", "designated", "permitted", 
"inspected", "instructed", "required", "report", "submit", "obtain", "consult", or similar 
words or phrases are used in the Contract Documents, it shall be understood that 
"by/to/from/with the Engineer" shall follow. 
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.6 Where specification sections designate authorities such as "Engineer", “Consultant”, or 

“Contract Administrator”, these designations shall be taken to mean CIMA Canada Inc.  
Where standards designate "Owner", these designations shall be taken to mean "LA 
Development Inc.". 

1.2.4 If there is a discrepancy between specifications and drawings or each section, the most 
stringent drawings, clause or note shall take precedent as per the Engineer’s interpretation.  

1.3 Standards 

1.3.1 Conform to the latest editions as amended and revised to date of Contract. 

1.3.2 If requested provide copy on Site of such standard(s). 

1.3.3 Where standards designate authorities such as "Engineer" or “Consultant”, these 
designations shall be taken to mean CIMA Canada Inc.  Where standards designate 
"Owner" or other such designation, these designations shall be taken to mean LA 
Development Inc.  

1.4 Requirements of Authorities and Agencies 

1.4.1 The Contractor shall be responsible for complying fully with the requirements of all 
Authorities and Agencies that govern any or all of the works under this Contract.  These 
requirements may affect installation and construction methods and may include a written 
notice to an Authority or Agency prior to the commencement of construction.  When a 
written notice to an Authority or Agency is required, a copy of the notice shall be submitted 
to the Engineer by the Contractor. 

1.4.2 Comply with The Building Code Act including the Ontario Building Code, as amended; and 
Regulations and by-laws of other authorities having jurisdiction including latest 
amendments thereto: all hereafter referred to as the Code.  Where Code or Contract 
Documents do not cover a particular, conform to requirements of the National Building 
Code, as amended, including its related supplements.  Where Drawings and/or 
Specifications exceed Code requirements satisfy such additional requirements. 

1.5 Reference Information 

1.5.1 The drawings governing alterations to existing works if required were prepared using the 
following assumptions: 

.1 The existing structures were built in accordance with the original contract documents, 
significant details of which have been reproduced on the drawings. 

.2 The workmanship and materials employed on the existing structures were of good 
quality and the building has not deteriorated significantly. 

.3 Bearing walls, structural steel and structural concrete is reasonably true and plumb. 

1.5.2 Examine the site and buildings or structures on it.  Establish conditions under which the 
work is to be done, and accept the premises as found upon taking possession of the 
property.  Direct all inquiries to the Consultant. 

1.5.3 Existing base horizontal and vertical control points will be provided by the Owner.  
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1.5.4 Locate, confirm and protect control points prior to starting site work. Preserve permanent 

reference points during construction. 

1.5.5 Make no changes or relocations without prior written notice to the Engineer. 

1.5.6 Report to the Engineer when a reference point is lost or destroyed or requires relocation 
because of necessary changes in grades or locations. 

1.5.7 The Owner will replace control points in accordance with the original survey control.  The 
cost of resetting or replacing control points disturbed by the Contractor shall be at the 
Contractor’s expense. 

1.5.8 All elevations indicated on the Contract Drawings or Specifications are referred to datum of 
Geodetic Survey of Canada and to a benchmark established at or near the site of the 
works. 

1.5.9 All general layout required by the Contractor for the purposes of construction shall be 
carried out by the Contractor.  The Contractor shall provide such masts, scaffolds, batter 
boards, slope stakes, straight edges, templates and other devices as may be necessary to 
facilitate layout and inspection and construction of the Works within the contract price. 

1.5.10 The Engineer will check the Contractor’s layout. 

1.5.11 Survey Requirements by Contractor:   

.1 Record locations, with horizontal and vertical data in Project Record Documents. 

.2 Establish lines and levels, locate and lay out the works using appropriate 
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.  

1.6 Subsurface Conditions 

1.6.1 Promptly notify the Engineer in writing if subsurface conditions, or any reasonable 
assumption of probable conditions, differs materially from those indicated in the Contract 
Documents.  

1.6.2 The Engineer or other agents of the Owner will promptly investigate the conditions and the 
Engineer will advise the Contractor in writing of any necessary changes to the Works. 
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1.7 Protection and Safety 

1.7.1 The Contractor shall undertake the role of the "Constructor" as defined in the Occupational 
Health and Safety Act.  

1.7.2 Ensure that those who handle, and/or are exposed to, or are likely to handle or be exposed 
to, hazardous materials are fully instructed and trained in accordance with WHMIS 
requirements. 

1.7.3 Protect excavations, trenches and building from damage by rainwater, ground water, 
backing up of drains or sewers and other water, frost and other weather conditions. Provide 
sheeting, piling, shoring, pumps, equipment, temporary drainage, protective covering and 
enclosures.  Provide necessary pumps including spare pump for keeping excavations free 
of water throughout construction period. 

1.7.4 Protect active services.  Cap inactive services and remove unwanted portions with approval 
of Engineer. 

1.7.5 Protect finished work.  Damaged work shall be restored or redone at the Contractor’s 
expense at the discretion of the Engineer. 

1.7.6 Protect public and those employed on Work from injury.  Mobile equipment when not in use 
shall have keys removed and locked up in secure location. 

1.7.7 Ensure that working conditions for the Owner are not adversely affected by work under this 
contract.    

1.8 Manufacturer's Instructions 

1.8.1 Install or erect products in accordance with manufacturer's direct written instructions.  

1.8.2 Handle and store materials in accordance with manufacturers' and suppliers' 
recommendations and to prevent damage to materials during storage and handling. 

1.8.3 Notify the Engineer in writing, of conflicts between the specification and manufacturer's 
instructions, so that the Engineer may establish the course of action. 

1.9 Progress Draw Cost Breakdowns 

1.9.1 In accordance with Section 01320, Clause 2.2, unless otherwise indicated in the Form of 
Tender. 

1.9.2 Use Table of Contents of the Specification as basis for identifying line items in the 
breakdown, unless otherwise indicated in the Form of Tender.  

1.10 Concealment of Services 

1.10.1 Pipes, conduits, service lines and ducts shall be concealed in chases, behind furring or 
above ceilings, and such items shall not be exposed to view except where they are noted 
as being exposed to view or reviewed and approved by the Engineer. 

1.10.2 Where no ceiling is provided, such items occurring in ceiling spaces may be exposed. In 
this case, workmanship must be of the highest quality, all lines etc. shall be run straight and 
true. 
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1.11 Mobilization and Demobilization 

1.11.1 The Vendor must provide for the mobilization/demobilization of the site in accordance with 
these contract documents. 

1.11.2 Comply with the Engineer’s and Owner’s instructions in regard to the allocation of the 
mobilization areas of the site; construction fencing, temporary signage, field offices and 
storage areas, access and parking. 

1.11.3 Successful mobilization will generally consist of the following: 

.1 Supply and erect all temporary signs, barricades/fences, flashers, delineators, flag 
persons, and such other protection as may be required to protect the public during 
construction. 

.2 Provide security protection for Site office, plant and stored materials. 

.3 Move onto site and set up offices, storage facilities, plant, sanitary facilities, temporary 
fencing, temporary work areas, temporary hydro and telephone if specified or required 
by the Contractor to complete the Works. 

.4 Provide all necessary access to the project including temporary access as required. 

1.11.4 Successful demobilization will generally consist of the following: 

.1 Removal of temporary signs, barricades/fences, flashers, delineators, flag persons, 
and such other protection that was installed at the beginning of the Contract. 

.2 Removal of temporary access or work areas, and restoration of damaged surfaces to 
original condition or better. 

.3 Move off site and remove offices, storage facilities, and all temporary or construction 
plant or facilities and leave the site clean and tidy. 

1.11.5 The price entered for this item shall be consistent with the costs involved but shall not, in 
any event, exceed ten percent (10 percent) of the Total Lump Sum Price. 

1.11.6 The payment for mobilization up to a maximum of 60 percent shall be included in the first 
payment certificate issued for the Contract subject to the Owner or Consultant being 
satisfied that full mobilization has been carried out.  If the Owner or Consultant is not so 
satisfied, then an adjustment to the payment certificate that reflects the degree of 
mobilization, in the opinion of the Owner or Consultant, will be made. 

1.11.7 The payment for demobilization shall become due following Substantial 
Performance/Completion of the Works and subject to the Owner or Consultant being 
satisfied that full demobilization has been carried out.  If the Owner or Consultant is not so 
satisfied, then an adjustment to the payment certificate that reflects the degree of 
demobilization, in the opinion of the Owner or Consultant, will be made. 

1.12 Damage to Existing Utilities and Structures 

1.12.1 Obtain the necessary drawings and perform any necessary sub-surface investigations in 
order to determine the exact location of all existing utility services, structures, underground 
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pipes, cables, and other similar items.  Notify Engineer immediately of any potential 
conflicts with proposal buried piping and utilities.   

1.12.2 The location for existing structures and underground pipes, cables, utilities, and other 
similar items as shown on the Contract Drawings do not relieve the Contractor of this 
responsibility. 

1.12.3 Take the necessary steps to ensure that no damage is caused to existing structures, 
buildings, foundations, roads, sidewalks, property, utility services, and other similar items 
during the progress of the Work. 

1.12.4 If any damage is caused, repair and make good such damage at no additional cost within a 
reasonable time and to the complete satisfaction of the Engineer. 

1.13 Occupying the Site 

1.13.1 Use only those areas designated by the Owner for the access, except in so far as is 
necessary for the execution of the Works, and in so doing, do not unnecessarily obstruct 
the normal traffic of, to, from or about the Site; and do not unreasonably allow any vehicles 
or materials to stand in front of, or near to, any buildings on the Site or any access thereto. 

1.13.2 Areas shown as Contractor’s Limits are areas to be used by the Contractor for construction, 
parking lot, storage and temporary facilities. 

1.13.3 All inquiries and deliveries related to the Contractor’s activities will be directed to the 
Contractor’s site trailer. 

1.13.4 Confine operations within areas designated for construction, storage and access as shown 
on the Contract Drawings and/or as directed by the Engineer. 

1.13.5 Limit access to and from the site as instructed by the Engineer. 

1.13.6 Maintain safe access to any existing facilities for the operations staff at all times. 

1.13.7 Limit possession of any areas of the Site occupied by operational plant (Restricted Areas) 
to such times as are necessary for the execution of the works in those areas.   

1.13.8 Clearly identify in the schedule when occupation of Restricted Areas or the main work area 
is required and notify the Engineer in writing when such possession is required at least 10 
working days in advance. 

1.13.9 Do not occupy or use any of the Restricted Areas for a longer period than is necessary for 
the execution of any part of the works to be undertaken in those areas. Occupy an area not 
greater than the minimum required for that part of the works. 

1.14 Contractor Use of Premise 

1.14.1 Arrange with the Owner and Engineer for storage areas and access to the Works. 

1.14.2 Make arrangements with property owners if additional areas are required.  Obtain written 
agreements and submit copies to the Engineer. 

1.14.3 Confine operations within working limits for construction, storage and access. 
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1.14.4 Install and maintain temporary chain link fencing along working and storage areas and 

access routes.   

1.14.5 Carry out the construction of the Works in such a manner that a minimum of inconvenience 
is caused to the Owner and occupants of properties adjacent to the Works. 

1.14.6 Store materials separately on the Site at locations agreed upon with the Engineer, suitably 
protected to prevent their deterioration or the intrusion of foreign matter.  In the opinion of 
the Engineer, remove any material which has deteriorated or been damaged immediately 
from the Site at no additional cost to the Owner. 

1.14.7 During construction of the facilities, liaise with the Engineer and plant operating staff to 
schedule work to minimize impacts on plant operations. 

1.14.8 Obtain written approval from the Engineer for tie-in work to the existing facilities.  Plant 
operating staff will operate any valve, switch, or other controls on existing facilities. 

1.14.9 The contractor shall provide portable washroom facilities to be used by the Contractor’s 
personnel.  They are to be maintained by the Contractor in neat and clean condition for the 
duration of the contract.  Washroom facilities shall be located outside the plant’s buildings.  
Contractor forces are under no circumstances to use plant washrooms. 

1.14.10 Meter the supply of water, electricity and chemicals for the construction and commissioning 
of the Works. Meter this supply and reimburse the Owner for all usages at the completion 
of the Contract. 

1.15 Payment 

1.15.1 This is a lump sum Contract and payment will be made for work completed during the 
payment period on a percentage basis of the sum entered in the breakdown of the lump 
sum price, as approved by the Engineer. 

1.15.2 Applications for payment may be made on a monthly basis as the work progresses. The 
applications should be dated the last day of the payment period and the amounts claimed 
should be proportionate to the amount of work performed and products delivered to the 
place of work as of that date.  

1.15.3 Applications for payment must be made in accordance with legislation and statutory 
regulations, including proof of WSIB coverage during the work period and a Statutory 
Declaration that the previous payment was properly and fairly distributed. 

1.15.4 There are no provisions for payment of this section in the Form of Tender. Costs for 
following the general requirements of the Contract shall be included in the overall Contract 
price. 

1.15.5 Refer to the General Conditions of the Contract for further instructions related to payment. 

2 PRODUCTS (NOT APPLICABLE) 

3 EXECUTION (NOT APPLICABLE) 

END OF SECTION 
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1 GENERAL 

1.1 Intent 

1.1.1 The intent of these specifications is to provide for the works herein enumerated to be fully 
completed in every detail for the purposes designated.  It is hereby understood that the 
Contractor, in accepting the Contract, agrees to furnish any apparatus, appliances, material 
or labour not herein specifically mentioned or included, but which is found necessary to 
complete, perfect, and test every requirement written and implied in these specifications, 
without extra cost to the owner. 

1.2 Work Covered by Contract Documents 

1.2.1 The work to be done under this Contract, as specified and/or as shown on the Drawings 
includes the complete supply of all materials, labour and equipment for the construction of 
utilities and services required for the Blind River WTP New Intake and Low Lift Pumping 
Station (LLPS) project.   

1.2.2 A general description of the proposed requirements for the Blind River WTP raw water 
intake and LLPS is outlined below: 

.1 400 mm diameter HDPE raw water intake, approx. 390 m long, with complete intake 
screen and protective structure, combined with a conduit running external to the pipe, 
carrying lines for raw water sampling, sodium hypochlorite dosing, and pressurized air. 

.2 New raw water intake well 

.3 New Low Lift Pumping Station (LLPS) located east of Blind River Wastewater 
Treatment Plant (WWTP), housing screen wells, screened water well, low lift wells, a 
sodium hypochlorite room, and equipment listed below. 

.4 Two (2) low lift pumps complete with variable frequency drives (VFD) to supply raw 
water to the Blind River WTP.  

.5 Sodium hypochlorite dosing system in dedicated chemical room, consisting of storage 
tank and panel mounted dosing pumps & accessories.   

.6 Air backwash system, supplied by a vendor and integrated with the intake screen 

.7 Two manual screens to be installed in two screen well cells. 

.8 Traveling crane with hoists for lifting low lift pumps  

.9 Traveling crane with hoists for lifting manual screens for cleaning. 

.10 Electrical switchgear, MCC, VFDs, controls and SCADA. 

.11 Twin 300 mm diameter watermains leaving the LLPS and connecting to future 300mm 
watermains at Martin Street. 

.12 Outdoor diesel generator set for emergency power supply, complete with integral 
diesel tank and noise attenuating enclosure. 
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.13 All process, mechanical and yard piping including all process and mechanical piping 

inside the LLPS and yard piping out of the LLPS. 

.14 HVAC and plumbing systems 

.15 The new LLPS design will integrate into the surrounding lands and allow for easy 
access to the facility.   

.16 Site grading and access driveway. 

1.2.3 This clause is not intended to define the scope of the contract.  Use it only as a general 
guide to the extent of the work. 

1.3 Location of Work 

1.3.1 The Blind River LLPS site is located approximately on Martin Street in Blind River, Ontario, 
east of the Wastewater Treatment Plant.  

1.4 Hours of Work 

1.4.1 Normal working hours shall be Monday to Friday between 7 am and 7 pm. 

1.4.2 The Contractor is advised that night, weekend or holiday work may be required in the 
Contract.  The Owner or Engineer may, where they deem it necessary to speed up the 
work or deem it necessary or expedient in order to preserve and maintain traffic over or on 
any street or road, or to restore utility service, order any work to be carried out in whole or 
in part at night or on two or three shift basis, or on Sundays or holidays, and the Contractor 
shall have no claim for extra compensation in respect thereof.   

1.4.3 The Contractor shall, as far as possible, refrain from work on days which are legal holidays 
for the Owner.  If it is desired to work on any such holiday, the Contractor shall notify the 
Owner in writing at least four days in advance of such holiday of his intention to work, 
stating the areas where the work will be conducted. 

1.4.4 If the Contractor fails to give such notice in advance of any holiday, such failure shall be 
considered as an indication that no work requiring the presence of an authorized 
representative of the Owner is to be done by the Contractor on such a holiday. 

1.5 Contract Method 

1.5.1 Construct the Works under a single lump sum contract.  

1.6 Work by Others 

1.6.1 No other contractors are expected to be on site during this Contract. 

1.6.2 The Contractor will coordinate all utility Contractors and all testing and commissioning work 
with the Owners, Staff and Agents. 

1.6.3 The Contractor shall at all times cooperate with the Owner, the Owner’s Operator and other 
contractors on site.  The Contractor shall maintain time and space separation between the 
Contractor’s forces and other Contractors and Operations Staff for the duration of the 
project.   
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1.7 Future Work  

1.7.1 There are no provisions for future work in the Contract. 

2 PRODUCTS (NOT APPLICABLE) 

3 EXECUTION (NOT APPLICABLE)  

END OF SECTION 
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1 GENERAL 

1.1 General Coordination   

1.1.1 The Contractor shall develop and finalize the construction sequence so as to minimize 
impact on operations and water quality, subject to approval of the Engineer and the Owner. 

1.1.2 Construct Work in stages to accommodate the Owner’s use of the premises during 
construction (the Wastewater Treatment Plant is located west of the proposed LLPS), as 
necessary. The raw water intake construction shall take place during permissible in-water 
works construction windows (refer to Clause 3.3). 

1.1.3 Once the intake and LLPS have been commissioned, connection of the new watermains to 
the existing feedermain supply to the WTP will have to be coordinated to ensure minimum 
disruption and ensure that the Source Water Transition Plan (the water system will 
transition from a GUDI wells based system to a surface water source system) is followed to 
minimize impacts to water quality.  Work shall be carried out expeditiously to minimize 
disruptions to the WTP supply and existing WTP operations. 

1.1.4 The Contractor will be responsible to ensure adequate coordination of the Source Water 
Transition Plan and Construction and Commissioning Schedule with the Owner and 
Engineer.  

1.1.5 Any shutdowns shall be in strict accordance with the sequence in the Contractor’s schedule 
and shall be carefully coordinated with the Owner, Engineer and Operating personnel to 
avoid unplanned impacts to the water supply and distribution system. 

1.1.6 Prior to shutdown the Contractor must request in writing at least ten working days in 
advance of the required shutdown.  Depending on demand the Owner may require the 
shutdown to be done at other than normal working hours or postponed to a time more 
suitable to system operation.  The Contractor shall reschedule his work to suit system 
operation at no additional cost to the Owner. 

1.2 Submittals for Review 

1.2.1 Provide detailed plans and schedules for all work activities which will create a disruption to 
or require the participation of Owner Operations.  

2 PRODUCTS (NOT APPLICABLE) 

3 EXECUTION  

3.1 General 

3.1.1 The Contractor shall take responsibility for carefully coordinating all aspects of the work 
including all permanent and temporary connections whether identified on the Contract 
Drawings or not, to successfully complete the Works.  Designate a fully qualified individual, 
as a General Superintendent, to be responsible for directing the progress of this Contract 
continuously, including the coordination and work of sub-contractors. 
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3.1.2 Coordinate Progress Schedule and coordinate with the Owner occupancy during 
construction. 

3.1.3 Some equipment or supplies may require lengthy delivery times and as such must be 
ordered as soon as a notice to proceed is given by the Engineer. The Owner will not 
entertain extra claims or waive damages as a result of late delivery of such items. 

3.1.4 Provide details of works required to implement tie-ins, detailing what services, temporary 
facilities etc., if any, will be provided by Owner and/or its staff. All other services to be 
provided by the Contractor. 

3.1.5 Provide all necessary temporary pumps, blinds, valves, piping, electrical wiring, controls, 
and labour incidental to complete the Work.  Any temporary equipment must be 
continuously monitored by the Contractor during construction and be replaced expeditiously 
upon failure so as to be able to continue with the Work. 

3.1.6 Some shutdowns will have to take place outside normal working hours, i.e. nighttime and/or 
weekends in order to comply with shutdown limitations as described in this Section. 

3.1.7 Coordinate scheduling, submittals, and work of the various Sections of the Project 
Specifications and other requirements of the Contract Documents to ensure efficient and 
orderly sequence of installation of interdependent construction elements. 

3.1.8 Coordinate work of various Sections having interdependent responsibilities for installing, 
connecting to, and placing in service, such elements. 

3.1.9 Coordinate space requirements and installation of mechanical and electrical work which are 
indicated diagrammatically on the Drawings. Follow routing shown for pipes, ducts, and 
conduit as closely as practicable; place runs parallel with line of building. Utilize spaces 
efficiently to maximize accessibility for other installations, for maintenance and for repairs. 

3.2 Monitoring and Emergency Response 

3.2.1 Contractor shall supply appropriate rescue and emergency response resources and plans 
as required by O. Reg. 628/05. 

3.3 Operation/Construction Constraints  

3.3.1 The following operation/construction constraints to be considered in scheduling the work. 

3.3.2 Construction Constraints: 

.1 Permitted construction windows for in-water raw water intake section (DFO, July to 
August)  

.2 Watermains construction: Railway crossing north across site  and Trans Canada 
Highway   

.3 Minimum disturbance to nearby commercial and residential area  
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3.4 Permitted Outages (Not Applicable) 

3.5 Suggested Sequence of Construction 

3.5.1 This Section is not intended to describe the full extent of the work to be done under this 
Contract.  It is intended to outline the general construction sequence only.  The Contractor 
will be responsible for scheduling the detailed construction of the works within the general 
sequence.   

3.5.2 The Contractor shall schedule his work and conform with the intent of the following 
requirements, and ample allowance shall be made in the schedule to comply therewith.  
The following is not intended to imply the Contractor must carry out the work in the exact 
manner indicated but is intended to indicate the restrictions that shall be imposed on 
construction work sequence and to set out the time duration of shutdowns. 

3.5.3 The following outlines the general chronological order in in which construction activities are 
proposed to take place, upon award of the Contract.  This list is not intended to be 
comprehensive in all activities required to complete the works but is intended to identify the 
main constraints on the scheduling of construction activities. The construction of the works 
is proposed to proceed as follows: 

.1 Submittal of shop drawings for all critical or long lead items such as, but not limited to 
low lift pumps, MCC’s, standby generator, and control panels. 

.2 Mobilization to site and commencement of general site work modification including 
clearing and grubbing of the site, installation of environmental controls and temporary 
construction fencing, and installation of temporary access driveway to the new LLPS 
location. Mobilization to site will also include equipment by the shoreline to undertake 
the construction of the raw water intake and intake structure. 

.3 Construction of the intake and LLPS can be undertaken in parallel. The decisive factor 
will be the permitted construction windows in-water to minimize impacts on aquatic life.  

.4 Cleaning and testing of raw water intake: refer to Intake Specification 

.5 Construction of the Low Lift Pump Station (LLPS) building complete with wells, 
screens, sluice gates, pumps, piping valves and fittings, sodium hypochlorite system, 
motor control centre, electrical, PLC, heating, ventilation, lighting, and architectural 
finishes. 

.6 Installation of a standby outdoor generator contained in a stand alone, weatherproof, 
noise attenuated enclosure. 

.7 Construction of all yard piping, manholes, drains, and electrical duct banks on the site 
up to Martin Street.  

.8 Construction of twin watermains from Martin Street to tie-in point upstream of existing 
WTP. Testing and disinfection as applicable. Stub ends for final connection closer to 
commissioning. 

.9 Construction of new access driveway around the facility. 
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.10 Cleaning and disinfection of the intake well, screen wells, screened water well and low 
lift wells and associated piping and infrastructure.  

.11 Testing and commissioning of the new Intake and LLPS  

.12 Operational testing of the low lift pumps using raw water from the lake via intake.  
Initial water to be pumped to waste.  Provide dechlorination and erosion / flood control 
as required.  

.13 Upon successful testing of the low lift pumps, coordinate with Owner and Owner’s 
Operator to make final watermains connection to the tie-in location at Martin Street.  

.14 Testing and commissioning of twin watermains in accordance with AWWA Standards.  

.15 Prior to delivering surface water from the new low lift pumps to the WTP, the 
Contractor will ensure coordination of the Source Water Transition Plan from the 
current GUDI groundwater source to surface water source, to ensure treated water 
quality is produced by the Water Treatment Plant. 

.16 Complete (14) fourteen day performance testing of the facility  

.17 Make final watermains and electrical connections.   

.18 Complete landscaping, hardscaping and restoration of all affected areas and 
pavement. 

3.5.4 Prior to work directly affecting operations of the existing water system, the Contractor shall 
provide a plan and schedule of activities to occur during the work at least 15 working days 
before the planned work, for review and approval by the Engineer.  The plan by the 
Contractor shall identify the anticipated durations for the activities that will be required and 
a schedule of proposed shutdowns. The decision to terminate work will be made, if in the 
opinion of the Engineer that work is not progressing according to the Contractors timelines, 
and/or it is evident the work will not be completed in the allowable time. 

3.5.5 The exact construction sequence, including all key steps from the Source Water 
Transition Plan, must be developed by the Contractor based on the Contractor’s own work 
plan and projections of the required time required to complete the work. The Contractor 
may have to stage equipment shutdowns, to accomplish a task, in order to meet the 
constraints identified herein. The Contractors detailed schedule submitted after award of 
the Contract shall provide the number of shutdowns and the duration of each shutdown.  
The Owner and the Engineer reserve the right to adjust the suggested construction 
sequence based on the water demands in the system at no extra cost to the Contractor, 
unless the changes will cause undue hardship on the Contractor. 

3.6 Contractor Use of Premises and Restricted Areas 

3.6.1 The Contractor shall arrange with the Owner for easements for construction, storage and 
access to all of the Works within the Owner’s property line. 

3.6.2 Make arrangements with property owners if additional areas are required.  Obtain written 
agreements and submit copies to the Engineer. 

3.6.3 Confine operations within easements for construction, storage and access. 
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3.6.4 Install and maintain adequate security or construction fencing and gates around storage 
areas or the construction site and maintain during the construction period. 

3.6.5 Do not enter upon or occupy with workers, tools or materials any lands other than public 
streets, roadways, right-of-ways or easements shown on the Contract Drawings except 
after written consent has been received from the property owner. 

3.6.6 The construction of the Works shall be carried out in such a manner that a minimum of 
inconvenience is caused to the Owner and occupants of properties adjacent to the Works. 

3.6.7 Materials shall be stored separately on the Site at locations agreed upon with the Engineer 
and shall be suitably protected to prevent their deterioration or the intrusion of foreign 
matter.  In the opinion of the Engineer, any material which has deteriorated or been 
damaged shall be removed immediately from the Site at the Contractor's expense. 

3.6.8 The flow in existing drains and ditches shall be maintained by the Contractor at all times at 
no extra cost to the Owner.  During construction of the facilities, the Contractor shall liaise 
with the Engineer to schedule work to ensure continual flow. 

3.6.9 The Owner’s Operating staff will operate any valve, switch, or other control on existing 
facilities. 

END OF SECTION 
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1 GENERAL 

1.1 General Requirements 

1.1.1 Existing systems or individual equipment items will be isolated by the Owner. The 
Contractor is responsible for unwatering, de-commissioning, de-energizing and de-
pressurizing as required. Perform all such work in accordance with the shutdown plan 
submitted by the Contractor and approved by the Engineer. The Owner will operate all 
valves and gates as required. 

1.1.2 Provide details of works required to implement tie-ins, detailing what services, temporary 
facilities etc., if any, will be provided by Owner and/or its staff. All other services to be 
provided by the Contractor. 

1.1.3 Where piping under this Contract connects to the work of others, connect to the existing 
piping where it has already been installed or, if not installed, terminate and cap the pipe.  
Cap all of the abandoned pipes generated from this construction. During the removals, all 
abandoned pipes and spools shall be blocked by using either blind flanges or caps with 
couplings. 

1.1.4 Do not leave any pipe open to process or storage areas where the flow of liquid or gas may 
be allowed into other areas, except as planned for and required for work to be done. 

1.1.5 Provide temporary supports for all existing electrical conduits/cables. 

1.1.6 The Contractor is responsible for the proper and adequate temporary venting of confined 
spaces. Provide full purging and monitoring of explosive conditions prior to welding or 
cutting of any piping.  Monitor for explosive gases in all hazardous areas prior to and during 
any work related activities. 

1.2 Coordination  

1.2.1 Designate a fully qualified individual, as a General Superintendent, to be responsible for 
directing the progress of this Contract continuously, including the coordination and work of 
sub-contractors. 

1.2.2 Coordinate scheduling, submittals, and work of the various Sections of the Project 
Specifications and other requirements of the Contract Documents to ensure efficient and 
orderly sequence of installation of interdependent construction elements. 

1.2.3 Coordinate work of various Sections having interdependent responsibilities for installing, 
connecting to, and placing in service, such elements. 

1.2.4 Coordinate space requirements and installation of mechanical and electrical work which are 
indicated diagrammatically on the Drawings. Follow routing shown for pipes, ducts, and 
conduit as closely as practicable; place runs parallel with line of building. Utilize spaces 
efficiently to maximize accessibility for other installations, for maintenance and for repairs. 

1.2.5 In finished areas except as otherwise indicated, conceal pipes, ducts, and wiring within the 
construction. Coordinate locations of fixtures and outlets with finish elements. 
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2 PRODUCTS (NOT APPLICABLE) 

3 EXECUTION  

3.1 General 

3.1.1 The Contractor shall take responsibility for the proper functionality of all devices in the 
scope, including existing modified devices, at the conclusion of his work. Prior to beginning 
work and upon the Contractor’s request, with five working days’ notice, the Owner will 
demonstrate the functionality of any piece of existing equipment. 

3.1.2 Where existing active mechanical, electrical or other services, concealed or exposed, 
extend through or are within the area to be renovated, include for concealing existing 
services behind new finishes wherever they would be exposed in new finished areas.  

3.1.3 Carefully remove existing fixtures, equipment, construction and finishes shown on the 
Drawings to be removed employing experienced tradesmen. Salvage, identify and store the 
Products that are to be reused or delivered to the Owner. 

3.1.4 Where mechanical or electrical fixtures and equipment are removed, cut back obsolete 
piping, ductwork and conduit behind finishes, unless otherwise specified, and cap. Cap 
piping watertight. Remove obsolete wiring back to its source. Provide blank cover plates on 
obsolete outlet boxes. 

3.1.5 Remove and dispose of the site products not designated for reuse or delivery to the Owner. 

3.1.6 Be responsible for and enforce fire protection methods and procedures and adherence to 
local fire regulations, including requirement of the Occupational Health and Safety Act. 

3.1.7 Maintain fire access/control at all times. 

3.1.8 Whenever soldering, welding or any open-flame work is performed, ensure the area is 
suitable for such work, ensure the proper incombustible shields are provided to protect 
combustible products and materials and have an observer present at all times to ensure 
adjacent products and materials are not ignited and welding, soldering or open flame work 
does not produce a hazardous condition. 

3.1.9 Ensure the existing fire protection and alarm systems are not obstructed, shutoff or made 
inactive at any time. Do not use any fire hydrant, standpipe, or hose system for other than 
fire protection purposes. 

3.1.10 Open fires and burning of rubbish are not permitted on the site. 

3.1.11 Smoking is not permitted in hazardous areas or any other buildings on the Plant Sites. 

3.1.12 Comply with Chapter 321 of OHSA Regulations for Construction Projects. 

3.1.13 Remove any potential designated substances and comply with the following: 

.1 Light ballasts in accordance with Ontario Regulation 347. 
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3.2 Welding and Cutting 

3.2.1 All welding and cutting within the existing works is to follow National Fire Protection 
Association (NFPA) Standard 51B “Fire Prevention in the Use of Cutting and Welding 
Processes” 

3.3 Work In Confined Spaces 

3.3.1 Make all Contractor staff including subcontractors aware of confined spaces and the 
requirements for entering such spaces. 

3.3.2 Where work is to be done in confined space conditions, follow the requirements listed in 
Paragraph 3.4, below. 

3.4 Work Procedures for Confined Spaces 

3.4.1 All construction activities in confined spaces require entry procedures in accordance with 
Occupational Health and Safety Regulation 213/91 Sections 60 to 63 inclusive. 

3.4.2 Surveillance: Provide a trained person to maintain continuous surveillance of work in 
confined spaces. This person is not permitted to assist in construction activities or gas 
monitoring as this person’s function is to maintain constant surveillance and initiate rescue 
procedures should an emergency arise. If work in two or more different confined spaced 
locations is required at the same time, provide additional trained persons for continuous 
surveillance per location at no additional cost. 

3.5 Holes in Existing Concrete 

3.5.1 When it is required to make new holes in existing concrete for piping, conduit, cables, or 
equipment, using either method described below: 

.1 Chip with an electric hammer with chisel point. If any impediment is encountered, 
advise the Engineer before proceeding further. Adjust the location of holes as 
necessary to avoid electrical conduits. Cut reinforcing steel after permission is 
received. 

.2 For any openings which are to be saw cut into an existing structure pre-drill the 
corners using a 100 mm dia. core drill do not over core corners. 

.3 Core-drill holes after radiograph procedures are followed. 

3.5.2 Radiograph the existing concrete for 3 diameters around the centreline of the proposed 
penetration. If no structural steel, piping or electrical conduits are found, core the hole. If 
structural steel, piping or electrical conduits are found, select an alternative location and 
radiograph it. If structural steel, piping or electrical conduits are found, do not core unless 
written permission form the Engineer is received. 

3.5.3 Prior to commencing work, submit to the Engineer a photocopy of the license issued under 
the Atomic Energy Control Board Regulations for radiography. Perform work in accordance 
with current Atomic Energy Control Board Regulations for radiography. Be responsible for 
boundary controls and signs that protect the personnel and others from hazards in the 
radiograph work area. Inform the Engineer in writing 48 hours prior to commencing any 
radiography. 
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3.6 Protection of, and Modification to Existing Work 

3.6.1 All existing structures, mechanical and electrical systems to remain shall be protected in a 
manner satisfactory to the Engineer.  The Contractor shall document existing conditions 
prior to completing any new works. 

3.6.2 Should any parts of the existing structures or systems become heaved, cracked or 
otherwise damaged after commencement of the work by the Contractor, all such damaged 
portions of the work shall be completely repaired and made good by the Contractor at its 
own expense and to the satisfaction of the Engineer, notify the Engineer of any conditions 
that would not permit the required repairs to be affected.  If, in the final inspection of the 
work any defects, faults or omission are found, the Contractor shall cause the same to be 
repaired or removed and replaced by proper material and workmanship without extra 
compensation for the labour and materials required.  Further, the Contractor shall be fully 
responsible for the satisfactory maintenance and repair of the construction and other work 
undertaken herein for at least the guarantee period described in the General Conditions of 
the Contract. 

END OF SECTION  
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1 GENERAL 

1.1 General 

1.1.1 After Contract Award, the Contractor may submit an alternate material or piece of 
equipment to the Engineer and Owner for review.  An Alternate will only be evaluated and 
considered acceptable if it meets the intent of the original design and specifications, and 
where there is a credit or no additional cost to the Owner. 

1.1.2 The Specification Sections contain pertinent performance criteria, quality, function and 
requirements for materials and methods to achieve work described. 

1.1.3 Co-ordinate pertinent related work and modify surrounding work as required to complete 
project under each substitute designated at no additional cost to Owner. 

1.2 Requests for Substitution 

1.2.1 Whenever materials or equipment are specified or described in the Contract Documents by 
using the name of a proprietary item or the name of a particular supplier or manufacturer, 
the naming of the item is regarded as the standard to establish the type, function and 
quality required. 

1.2.2 Material or equipment of equal or better performance and quality may be offered in 
substitution for those specified. Requests for review of substitute items of material and 
equipment will not be accepted by the Engineer from anyone other than the Contractor. 

1.2.3 All requests for substitution must be accompanied by a detailed listing of the expected cost 
savings to the Owner. 

1.2.4 Substitutions will not be considered when they are indicated or implied on Shop Drawings 
or product data submittals without a separate written request. 

1.2.5 Requests for substitution include any request for changes from the Contractor that require 
significant design changes, redesign or significant design reviews. 

1.2.6 A request for substitution constitutes a representation that the Contractor: 

.1 Has investigated the proposed product and determined that it meets or exceeds the 
quality level of the specified product. 

.2 Will provide the same warranty for the substitution as for the specified product. 

.3 Will coordinate the installation and make changes to other Work which may be 
required for the Work to be complete at the Contractor’s expense and at no additional 
cost to the Owner. 

.4 Waives claims for additional costs or time extension which may subsequently become 
apparent. 

.5 Will reimburse the Owner for review or redesign services. 
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1.2.7 Request for substitution to be made by written application to the Engineer and is to include 

sufficient data to enable the Engineer to assess the acceptability of requirements, including 
the following: 

.1 All submittal information required for the specified equipment, including all deviations 
from the specified requirements and/or necessitated by the requested substitution. 

.2 Materials of construction, including material specifications and references. 

.3 Dimensional drawings, showing required access and clearances, including any 
changes to the work required to accommodate the proposed substitution. 

.4 Drawings and details showing changes if the offered substitution necessitates changes 
to or coordination with other portions of the Work. Perform these changes as part of 
the substitution of material or equipment at no additional cost. 

.5 Certification that the proposed substitute will adequately perform the functions and 
achieve the results called for by the general design, be similar and of equal substance 
to that specified and be suited to the same use as that specified with the same or 
better warranty. 

.6 Information and performance characteristics for all system components and ancillary 
devices to be furnished as part of the proposed substitution. 

.7 Certification that acceptance of the proposed substitute will not prejudice achievement 
of Substantial Performance. 

.8 Itemization of all costs including any licenses fee or royalty that will result directly or 
indirectly from the acceptance of the proposed substitution. Include redesign and cost 
of claims of any other contract affected by the resulting change. 

.9 Guaranteed credit or cost reduction offered if the proposed substitution is accepted 
and a waiver of claims for additional expenses which may subsequently become 
apparent. 

.10 Recommended maintenance requirements and availability of spare parts and service. 

.11 Written confirmation from subcontractors and suppliers on cost, schedule, and 
technical requirements if requested by the Engineer. 

1.3 Engineer's Review 

1.3.1 Engineer will evaluate each proposed substitution. Engineer will be the sole judge of 
acceptability, and no substitute will be ordered, installed or utilized without the Engineer's 
prior written acceptance by either a Change Order or a reviewed shop drawing. The burden 
of proof is on the Contractor. 

1.3.2 Pay the Engineer's cost for evaluating the requested substitution even though the request 
may be denied, or for additional redesign work required as a result of any substitution. 
Costs will be charged on a time and expense basis and will be deducted from progress 
payments due the Contractor. 
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2 PRODUCTS (NOT APPLICABLE) 

3 EXECUTION (NOT APPLICABLE) 

END OF SECTION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



BLIND RIVER WTP – INTAKE AND LLPS Section 01300 
Town of Blind River ADMINISTRATIVE REQUIREMENTS 
Contract No. PS-2026-01 Page 1 of 6 

 

1 GENERAL 

1.1 Description 

1.1.1 This section describes the minimum administrative requirements expected by the Contractor 
to coordinate the work, under the administration of the Engineer. 

1.1.2 Involves coordination of project schedules, submittals, meetings, use of site, temporary 
utilities, construction facilities, construction progress of the work, required shut-downs and 
commissioning. 

1.2 Responsibilities of Engineer 

1.2.1 Schedule and administer pre-construction and construction progress (site) meetings, as well 
as responses to requests for information (RFIs), and clarification of the scope of work. 

1.2.2 Prepare the agenda with copies for all participants, and preside at the meeting. 

1.2.3 Record minutes and distribute copies of minutes within five working days after each meeting 
and transmit to meeting participants, affected parties not in attendance, the Contractor and 
the Owner.  The Engineer will include and identify significant proceedings, decisions or 
actions with ‘Action By’ in the minutes. 

1.3 Responsibilities of Contractor 

1.3.1 Provide physical space for meetings. 

1.3.2 Comply with Engineer's allocation of mobilization areas of site; for field offices and sheds, for 
access, traffic, and parking facilities in accordance with Section 01510 – Temporary Utilities 
and 01520 – Construction Facilities. 

1.3.3 Provide information required to the Engineer and be prepared to discuss all items on the 
agenda, such as schedule updates, two-week look-ahead schedules, responses to previous 
or outstanding action items. 

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

1.3.5 Identify any errors in minutes to the Engineer in writing within three days of receipt. Any 
conflicts shall be coordinated with the Engineer. Otherwise, it will be interpreted that the 
Contractor resolves the interference issues at his own responsibility. 

1.3.6 During construction coordinate use of site and facilities through Engineer's procedures for 
intraproject communications, submittals, reports and records, schedules, coordination of 
drawings, recommendations, and resolution of ambiguities and conflicts. 

1.4 Pre-construction Kick-off Meeting 

1.4.1 Within 15 days from award of the Contract, the Engineer will convene a pre-construction 
meeting to discuss and resolve administrative procedures and responsibilities from the start 
of the project.   
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1.4.2 Representatives of the Owner, the Engineer and the Contractor and major Sub-Contractors 

shall be in attendance. 

1.4.3 The Engineer will establish a time and location for the meeting and notify concerned parties 
a minimum of five working days before the meeting. 

1.4.4 The meeting agenda will include such items for discussions as: 

.1 Appointment of official representative of participants in Work. 

.2 Schedule of Work, progress scheduling and delivery schedule of major equipment in 
accordance with Section 01320 –CMP Construction Schedule. 

.3 Schedule of submission of shop drawings, samples and colour chips in accordance with 
Section 01330 – Submittal Procedures. 

.4 Requirements and location for temporary facilities, site sign, offices, storage sheds, 
utilities, and fences in accordance with Section 01510 – Temporary Utilities. 

.5 Site security in accordance with Section 01520 – Construction Facilities. 

.6 Contemplated changes and change orders procedures, approvals required, mark-up 
percentages permitted, time extensions and administrative requirements. 

.7 Owner supplied products. 

.8 Record drawings in accordance with Section 01780 – Closeout Submittals. 

.9 Maintenance materials and manuals in accordance with Section 01780 – Closeout 
Submittals. 

.10 Take-over procedures, acceptance and warranties in accordance with Section 01760 – 
Warranty Work and 01780 - Closeout Submittals. 

.11 Monthly progress claims, administrative procedures, progress photographs and 
holdbacks. 

.12 Appointment of independent inspection and testing agencies or firms (i.e., concrete, 
geotechnical, compaction, asphalt, etc.). 

.13 Insurance. 

.14 Safety issues. 

.15 Environmental issues, including spills reporting. 

.16 Other items of discussion 

1.4.5 The Engineer will document the responsibilities and necessary activities of the participants 
during construction as discussed. 
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1.5 On-Site Documents  

1.5.1 Maintain at job site, one copy each of the following: 

.1 Contract drawings. 

.2 Specifications. 

.3 Addenda. 

.4 Reviewed shop drawings. 

.5 Contract Change Directives. 

.6 Other modifications to Contract. 

.7 Field test reports. 

.8 Copy of approved Work schedule. 

.9 Manufacturers' installation and application instructions. 

.10 Notice of Project 

.11 Building Permit 

.12 Health and Safety Plan and related documents 

1.5.2 The Owner will supply electronic copies of drawings and specifications in digital format to the 
Contractor.  The Contractor shall reproduce additional copies for his use, if required. 

1.6 Schedule Management  

1.6.1 Submit to the Engineer within five working days of award of the Contract, the preliminary 
construction progress schedule, based on the tender, and all required schedules, in 
accordance with Section 01320 - CPM Construction Schedule.  

1.6.2 After review by the Engineer, revise and resubmit all schedules to comply with revised project 
schedule. 

1.6.3 Identify and track all critical items on all schedules and advise the Engineer of any changes 
to the schedules. 

1.6.4 Actively manage and coordinate the work to avoid delays against reviewed schedules. 

1.6.5 Revise schedules, reorganize and replace construction to minimize the impact of any 
identified delays. 

1.7 Coordination of Construction  

1.7.1 This is a lump sum contract to be completed in its entirety by the Contractor using the 
Contractor’s own forces or the forces of individual subcontractors and sub-trades. 
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1.7.2 All of the specifications and drawings shall be interpreted as one Contract and the Contractor 

shall be wholly responsible for coordination of all work by the Contractor’s own forces, sub-
trades or subcontractors to complete the work. 

1.7.3 No Section or Division of these specifications shall be construed or interpreted as being the 
responsibility of any sub-trade, subcontractor or supplier. 

1.7.4 The Contract Drawings provide general routing of piping and general location of equipment 
unless specific dimensions are indicated. Locate piping and equipment to avoid interference 
with walkways, other equipment and required headroom. 

1.7.5 The Engineer may furnish supplementary drawings to assist in proper execution of the 
Works. Such drawings will be issued for clarification only and will have the same meaning 
and intent as if part of the plans referred to in the Contract Documents. 

1.7.6 The Contractor shall examine the work of all trades and ensure that conditions are 
satisfactory for the completion of any subsequent work. 

1.7.7 The Contractor shall notify the Engineer immediately of any adverse conditions which may 
affect subsequent work and shall not proceed with any subsequent work until such conditions 
are rectified. 

1.8 Submittals  

1.8.1 Make all necessary submittals to the Engineer for review and approval. 

1.8.2 Submit preliminary shop drawings, product data and samples in accordance with Section 
01330 – Submittal Procedures for review for compliance with Contract Documents; for field 
dimensions and clearances, for relation to available space, and for relation to the work of 
other contracts. After review, revise and resubmit by transmittal to the Engineer. 

1.8.3 Submit all requests for payment to the Engineer. 

1.8.4 Submit requests for interpretation of Contract Documents, requests for information or 
clarification of the scope of work to the Engineer. 

1.8.5 Submit requests for use of Alternatives to the Engineer. 

1.8.6 Submit requests for Contemplated Contract Changes to the Engineer. 

1.8.7 Deliver all closeout submittals to the Engineer. 

1.9 Construction Progress or Site Meetings 

1.9.1 Site meeting frequency shall be bi-weekly, or more frequently as required, at no additional 
cost to the Contract, if performance and schedule are not to the satisfaction of the Engineer 
and the Owner, or for additional coordination as required. 

1.9.2 The Owner, Engineer and Contractor will be in attendance. The purpose of these meetings 
is to discuss the progress of the Work and related matters including: 

.1 Review, approval of minutes of previous meeting. 
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.2 Review of Work progress since previous meeting. 

.3 Field observations, problems and conflicts. 

.4 Problems which may impede construction schedule. 

.5 Review of off-site fabrication delivery schedules. 

.6 Corrective measures and procedures to regain projected schedule. 

.7 Revisions to construction schedule. 

.8 Progress, schedule, during succeeding work period. 

.9 Review submittal schedules (shop drawing, RFI, etc.): expedite as required. 

.10 Maintenance of quality standards. 

.11 Pending changes and substitutions. 

.12 Review proposed changes for effect on construction schedule and on completion date. 

.13 Safety issues. 

.14 Environmental issues. 

.15 Other business. 

1.10 Pre-Commissioning Meeting(s) 

1.10.1 A pre-commissioning meeting shall be held 10 working days prior to any commissioning 
activities to review the pre-commissioning and final commissioning plan and schedule.  
Where work requires staggered commissioning of unit processes, hold a dedicated pre-
commissioning meeting for each unit process.   

1.10.2 Attendance at the pre-commissioning meeting shall include the Owner, Engineer, Operator, 
Contractor-appointed commissioning supervisor, and key Contractor personnel involved with 
the commissioning of the Work. 

1.11 Contractor’s Representative at Meetings 

1.11.1 The Contractor shall attend all Construction Progress Meetings or other such coordination 
meetings as directed by the Engineer. 

1.11.2 The Contractor's representative at these meetings shall be the Site Supervisor or Project 
Manager/Contract Administrator and/or a competent and reliable person who is familiar with 
the Work. The Contractor's representative shall have full authority to make decisions on the 
Contractor's behalf. 
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2 PRODUCTS (NOT APPLICABLE) 

3 EXECUTION (NOT APPLICABLE) 

END OF SECTION 

  



BLIND RIVER WTP – INTAKE AND LLPS Section 01320 
Town of Blind River CPM CONSTRUCTION SCHEDULE 
Contract No. PS-2026-01 Page 1 of 6 

 

1 GENERAL 

1.1 Description 

1.1.1 This section specifies requirements and procedures for preparing and updating construction 
schedules and reports for planning, coordinating, executing and monitoring the progress of 
the work.  The construction work shall be scheduled using the Critical Path Method (CPM) of 
network analysis.  

1.2 Schedules 

1.2.1 Prepare schedules in the form of critical path method as described herein. 

1.2.2 Provide separate CPM networks (subnetworks) of activities for each process/facility/area of 
the Works. 

1.2.3 Each subnetwork shall be assigned a code and separate activity numbering series. 

1.2.4 Interrelationship between subnetworks and any individual activities shall be identified. 

1.3 Scheduling 

1.3.1 The Critical Path Method type construction schedule will be used to monitor job progress. 
The Contractor will be responsible for providing all information concerning sequencing, logic 
and duration of all activities as well as providing the initial CPM logic network diagram and 
tabular report data. Once the initial logic network diagram is accepted, the contractor will be 
responsible for providing regular schedule updates including information on logic, percent 
complete, actual start and finish dates and duration changes. 

1.3.2 From the Contractor’s initial schedule submittal and from information received at the regular 
Schedule Update Meetings, computerized and dated tabular schedule reports, updated 
network diagram and bar charts will be produced by the Contractor and reviewed for accuracy 
and integrity.  It shall at all times remain the Contractor’s responsibility to schedule and direct 
his forces in a manner which will allow for the completion of the work within the contractual 
duration. 

1.3.3 It should be clearly understood that the initial schedule and all updated information must be 
provided by the Contractor and that this information is a representation of the best efforts of 
the Contractor and his subcontractors as to how they envision the work to be accomplished.  
Similarly, all progress information to be provided by and through the Contractor must be an 
accurate representation of his or his subcontractors’ or suppliers’ actual performance.  The 
schedule shall at all times remain an accurate reflection of the Contractor’s actual or 
projected sequencing of work.  Once accepted, adherence to the established CPM schedule 
shall be obligatory upon the Contractor and his subcontractors for the work under this 
Contract.  The Engineer may require the Contractor to revise the schedule if, in his judgment, 
the schedule does not accurately reflect the actual execution of the work or is in violation of 
any provision on the CPM scheduling specification, and the Contractor shall revise the 
schedule as often as is necessary during the course of performance of the work without 
additional cost to the Owner. 
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1.4 Progress of the Work 

1.4.1 The work shall be started on the date indicated in the written order for commencement of the 
works and shall be executed with such progress as may be required to prevent delay to other 
Contractors or to the general completion of such parts of the project, and with such forces, 
material and equipment, as to assure completion of the work in the time established in the 
Form of Tender.  Additionally, the Contractor shall, at all times, schedule and direct his work 
so that it provides an orderly progression of the work to completion within the specified time 
for completion. 

1.4.2 The Contractor agrees that whenever it becomes apparent from the current regular CPM 
schedule update that delays to the critical path have resulted and these delays are through 
no fault of the Owner or Owner’s representatives, and hence, that the Contract completion 
date will not be met, or when so directed by the Owner, he will take whatever action is 
necessary to achieve the specified milestone and contract completion dates. 

1.4.3 With each schedule update, the Contractor shall submit for review a written statement of the 
steps he intends to take, to remove or arrest any delay to the schedule.  If the Contractor 
fails to submit a written statement of the steps he intends to take or fails to take such steps 
as required by the Contract, the Owner may direct the level of effort in manpower (trades), 
equipment and work schedule overtime to remove or arrest the delay to the critical path in 
the accepted schedule, and the Contractor shall promptly provide such level of effort at no 
additional cost to the Owner.  In addition, should schedule delays persist, the Contractor’s 
bonding agent may be asked to attend meetings to update the schedule. 

1.4.4 Failure of the Contractor to comply with the requirements of this provision shall subject him 
to, at the Owner’s Sole discretion, a withholding, in partial or in total of payments otherwise 
due to the Contractor for work performed under this Contract.  The Contractor agrees that 
any withholding of money is not a penalty for noncompliance, but is an assurance for the 
Owner that funds will be available to implement these requirements should the Contractor 
fail to do so, since failure of the Contractor to comply with these requirements shall mean 
that the Contractor failed to execute the work with such diligence as to ensure its completion 
within the time for completion. 

2 CPM CONSTRUCTION SCHEDULE 

2.1 Network Requirements   

2.1.1 The network diagram shall show the order and interdependence of activities and the 
sequence in which the work is to be accomplished as planned by the Contractor.  The basic 
concept of the network analysis diagram is to show how the start of a given activity is 
dependent on the completion of preceding activities and its completion restricts the start of 
succeeding activities.  A time scaled precedence format will be followed.  The detailed 
network diagram will be time scaled showing a continuous flow from left to right. 

2.1.2 The scheduled activities shall be developed into four major groups: 

.1 Mobilization 

.2 Procurement Activities, Shop Drawings Submittals, Review/Approval 

.1 Each of the following procurement items should be tied logically to the correct 
construction activity in the overall CPM construction schedule: 
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.1 Permits and Approvals 

.2 Submittal Items 

.3 Approval of Submittal Items 

.4 Fabrication and Delivery of Submittal Items 

.2 Construction Activities 

.1 Construction activities are the physical work activities that describe how the 
job will be constructed. 

.3 Shutdowns and Tie Ins 

.1 Work by Owner 

.2 Work by Contractor 

.4 Testing, Training, Start-up and Closeout 

.1 CPM activities for this group shall include all work required to satisfy the 
appropriate specification sections and meet the requirements of substantial 
performance and contract completion. 

2.1.3 The Contractor shall break the work into activities with a duration of minimum 5/maximum 20 
(5-20) working days each, except for non-construction activities (such as procurement of 
materials and delivery of equipment) and other activities which may require a longer duration 
and shutdowns, tie-ins and connections, which may require a shorter duration.  To the extent 
feasible, activities related to a specific physical area of the project shall be grouped on the 
network for ease of understanding and simplification.  The selection and number of activities 
shall be subject to review by the Owner. 

2.1.4 Each activity on the network shall have indicated for it the following: 

.1 A single duration (5<duration<20) (i.e., the single best estimate of the expected elapsed 
time considering the scope of work involved in the activity) expressed in working days.  
Normal holidays and inclement weather shall be allowed for.  One critical path shall be 
identified for the schedule. 

.2 An activity I.D. number will be assigned to each activity.  The I.D. number shall be 
numeric only with a maximum of five (5) digits, or as agreed with the Engineer. 

.3 A brief description of the activity will be included.  If the description is not definitive, a 
separate listing of each activity and a descriptive narrative may be required. 

.4 Each activity (except for procurement activities) shall be cost loaded to indicate the total 
estimated cost of the activity.  No activity should exceed $60,000, except in the case of 
an equipment supply item, or as agreed with the Engineer. 

.5 Each activity shall be man-hour loaded with the estimated man-hours to be expended 
on each activity. 
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.6 The schedule calendar should be a 5-day work week with holidays corresponding to 

those observed by the Owner. 

2.1.5 Failure to include on a network any element of work required for the performance of this 
Contract shall not excuse the Contractor from completing all the work required within the 
applicable completion time, notwithstanding the Owner’s network review. 

2.1.6 A CPM schedule which shows the completion of any milestone or substantial performance 
prior to the contractual completion dates stipulated may be accepted by the Engineer but 
shall in no event form the basis of a claim for delay against the Owner by the Contractor. 

2.1.7 The Contractor will be required to submit to the Engineer, the original CPM schedules on 
Microsoft Project.  The schedule shall be submitted in original version electronic format and 
hardcopy.  This requirement is in addition to the required reports and network diagrams 
specified previously. 

2.2 Schedule of Values 

2.2.1 Each activity on the construction schedule shall be allocated a dollar value in accordance 
with Part ‘B’ of the Form of Tender (Detailed Total Contract Price Breakdown).  Each activity’s 
assigned cost shall consist of labour, equipment, and materials costs, and a pro rata 
contribution to overhead and profit.  The sum of all activity costs shall be equal to the total 
contract price.  In submitting cost data the Contractor certifies that they are not unbalanced 
and that the values assigned to each activity represents the Contractor’s estimate of the 
actual costs of performing that activity.  The listing of cost loaded CPM activities will become 
the schedule of values and will serve as a basis for progress payments to the contractor. 

2.2.2 The accepted schedule of values shall represent a fair, reasonable and equitable dollar cost 
allocation for each activity on the Contractor’s construction schedule. 

2.2.3 If it is determined that the cost data do not meet the requirements for a balanced bid 
breakdown, the Contractor will present documentation substantiating any cost allocation on 
the cost data.  Cost allocations shall be considered unbalanced if any activity on the 
construction schedule has been assigned a disproportionate allocation of direct cost, 
overhead and profit. 

3 SCHEDULE SUBMITTALS 

3.1 CPM Schedule Implementation 

3.1.1 Within twenty (20) working days after Notice to Proceed, the Contractor shall submit the CPM 
Construction Schedule for the entire contract duration and shall include all activities listed in 
Clause 2.1.2 of this section.  All reports shall be sorted by total float and activity number and 
shall include a predecessor/successor listing, resource loading reports and project calendar.  
The logic diagram shall be drawn as described herein and will be the subject of a schedule 
review meeting with the Contractor, the Owner and the Engineer within two (2) weeks of its 
submission.  If a review of the submitted CPM schedule indicated a work plan which will not 
complete the work within the time requirements stated in the Contract, it shall be the 
responsibility of the Contractor to revise the CPM schedule as required and resubmit it until 
it is acceptable.  Failure by the Contractor to submit an acceptable schedule may, at the 
Owner’s sole discretion, be sufficient cause for the withholding of any portion of any 
payment(s) otherwise due under the contract. 
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3.1.2 Acceptance of the schedule shall not constitute a representation by the Owner that the work 

can be completed as shown on the schedule. 

3.2 Schedule Updates 

3.2.1 A regular Schedule Update Meeting will be held one (1) week prior to every other construction 
progress meeting at the construction site to review actual progress and update the CPM 
schedule as necessary.  The schedule Update meeting will be attended by the Contractor, 
the Owner and the Engineer.  Actual progress of the previous month will be recorded and 
future activities will be reviewed.  The duration of activities and their logic connections may 
be revised as needed.  Decisions made at these meetings and agreed to by all parties are 
binding with the exception that no contractual completion dates will be modified without 
formal written requests by the Contractor and acceptance by the Engineer as specified 
herein.  The Contractor must provide the following information for each update at a minimum: 

.1 Actual start and finish dates for all completed activities. 

.2 Actual start dates for all started but incomplete activities including remaining durations. 

.3 All required schedule revisions to reflect actual progress to date as well as projected 
sequence of remaining schedule activities.  

.4 Update all activity cost accounts and activity resources as to current period, total to date, 
and projected at completion. 

.5 A cash flow diagram showing by month the actual work performed to date and the 
predicted progress to the end of the project.  The amounts will be the total pre-tax and 
will include contingency funds as expenditures only as they become known. 

3.3 Look-Ahead Schedule 

3.3.1 Provide by 4:00 pm EST on the first work day of each week a Weekly Progress and Planning 
Report including the following: 

.1 An overview of the previous working week’s progress including quantification where 
applicable. 

.2 An updated schedule showing progress to date, critical path, and planned activities for 
the upcoming four weeks (on a rolling basis).  All major upcoming items are to be 
highlighted, especially where coordination is required (e.g., shutdowns, inspections). 

.3 General summary of staff utilization including downtimes for training, maintenance of 
equipment, waiting on others (such as Engineer, Owner or others), etc. 

.4 Summary log of all Issues/Concerns, RFIs, RFCs, and current status. 

.5 Health and Safety summary including the names of all those who have received the 
Contractor’s and the site-specific training and any incident reports. 

.6 Summary of all external visitors to site including the Owner, the Engineer, regulatory 
authorities, the testing companies, the subcontractors and the suppliers. 
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4 CONTRACT COMPLETION TIME 

4.1 Causes for Extension of Time 

4.1.1 The contract completion time will be adjusted only for causes specified in the contract. In the 
event the Contractor requests an extension of any contract completion date, he shall furnish 
justification and supporting evidence.  The Engineer will, after receipt of such justification and 
supporting evidence, make findings of fact and will advise the Contractor in writing thereof.  
If the Engineer finds that the Contractor is entitled to an extension of the Contract completion 
date under the provisions of the contract, the Engineer’s determination as to the total number 
of days’ extension shall be based upon the current accepted and updated CPM schedule 
and on all data relevant to the extension.  Such data shall be included in the next monthly 
updating of the schedule.  The Contractor acknowledges and agrees that actual delays in 
activities which, according to the CPM schedule, do not affect any contract completion date 
shown by the critical path in the network do not have any effect on the contract completion 
date or dates and therefore will not be the basis for a change in Contract completion time.  

                        END OF SECTION   
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1 GENERAL 

1.1 Intent 

1.1.1 Shop drawings and product data. 

1.1.2 Samples. 

1.1.3 Record drawings. 

1.1.4 Certificates and transcripts. 

1.2 Administrative 

1.2.1 Submit all listed submittals to the Engineer for review. Submit with reasonable promptness 
and in orderly sequence so as to not cause delay in the Works. Failure to submit in ample 
time is not considered sufficient reason for an extension of Contract Time and no claim for 
extension by reason of such default will be allowed. 

1.2.2 Work affected by submittals shall not proceed until the review and approval process is 
complete. 

1.2.3 Present shop drawings, product data, samples and mock ups in SI Metric units. 

1.2.4 Where items or information is not originally produced in SI Metric units, converted values 
are acceptable. 

1.2.5 Review submittals prior to submission to the Engineer. This review confirms that each 
submittal has been checked and coordinated with requirements of the Works and Contract 
Documents. Submittals not stamped, signed, dated and identified as to specific project will 
be returned without being examined and shall be considered rejected. 

1.2.6 Notify the Engineer in writing, at time of submission, identifying deviations from 
requirements of Contract Documents stating reasons for deviations.    Also refer to Section 
01200 – Alternatives. 

1.2.7 Verify that field measurements and affected adjacent work have been coordinated. 

1.2.8 The Contractor’s responsibility for errors and omissions in submittals is not relieved by the 
Engineer's review of submittals. The review of shop drawings by the Engineer is for the 
sole purpose of ascertaining conformance with the general design concept on the Contract 
Drawings and documents. This review shall not mean that the Engineer approves detail 
design inherent in the manufacture of specific pieces of equipment, or those details 
required for construction, the responsibility for which shall remain with the Contractor 
submitting same, and such review shall not relieve the Contractor of responsibility for errors 
or omissions in shop drawings or of responsibility for meeting all requirements of 
construction and the Contract Documents. Without restricting the generality of the 
foregoing, the Contractor is responsible for dimensions to be confirmed and correlated at 
the job site, for information that pertains solely to fabrication processes or to techniques of 
construction and installation and for co-ordination of the work of all sub trades. 
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1.2.9 The Contractor’s responsibility for deviations in submittals from requirements of Contract 

Documents is not relieved by the Engineer's review. 

1.2.10 The Engineer has allowed for up to two shop drawing submittals and reviews as part of the 
normal approval process.  Any more than two shop drawing submittals will be considered a 
deviation for which the Engineer may seek compensation from the Contractor for the 
additional time and effort of shop drawing review. This does not include initial submittal 
data such as shop tests and field tests that are submitted after initial submittal. 

1.2.11 Keep one reviewed copy of each submission on site. 

1.3 Shop Drawings and Product Data 

1.3.1 Refer to the specified named acceptable products as appropriate. 

1.3.2 The term "shop drawings" means drawings, diagrams, illustrations, schedules, performance 
charts, brochures and other data which are to be provided by the Contractor to illustrate 
details of a portion of the Works. 

1.3.3 Indicate materials, methods of construction and attachment or anchorage, erection 
diagrams, connections, explanatory notes and other information necessary for completion 
of the Works.  Where articles or equipment attach or connect to other articles or equipment, 
indicate that such items have been coordinated, regardless of where they are specified or 
on which drawings the work appears. Indicate cross-references to Contract Drawings and 
Specifications. 

1.3.4 Identify all shop drawings as agreed with the Engineer. 

1.3.5 Allow 10 working days for the Engineer’s review of each submission. 

1.3.6 Adjustments made on shop drawings by the Engineer do not address the issue of Contract 
Price. If adjustments affect the value of the Works, state this in writing to the Engineer prior 
to proceeding with the work. 

1.3.7 Make all changes to shop drawings as required by the Engineer and consistent with 
Contract Documents. When resubmitting, notify the Engineer in writing of any revisions 
other than those requested. 

1.3.8 Submittals: 

.1 Submittals may either be uploaded to the CIMA FTP (file transfer protocol) site and 
transmitted to the Engineer with a Submittal Transmittal Form in a form acceptable to 
Engineer for official submission, emailed with a Transmittal Form or submitted in 
hardcopy. 

.2 The marked-up copies will be returned to the Contractor either via the CIMA FTP site, 
email or hardcopy by mail/courier. 

.3 The final submittals will be retained by the Engineer and stored at the site office. 

.4 The Contractor is responsible for producing hardcopies and sharing softcopies with 
Equipment Manufacturers and with subcontractors. 

.5 Submittal Cover Page 
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.1 For each discrete submittal, type or print the appropriate information on a cover 

page to fully describe the submittals being sent for review. Include the cover page 
for each discrete submittal. The title page shall include the following: 

.1 Project Title 

.2 Project / Contract Number 

.3 Submittal / Shop Drawing Title 

.4 Contractor Reference Number (if applicable) 

.5 Specification and Clause reference 

.6 Revision Number 

.7 Filename 

1.3.9 Submissions shall include: 

.1 Contractor’s name, contact phone no. and address.  

.2 Date and revision dates. 

.3 Project title and number. 

.4 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 Section of Contract where specified and location to be installed. 

.6 Apply shop drawing stamp, signed by Contractor’s authorized representative certifying 
approval of submissions, verification of field measurements and compliance with 
Contract Documents. 

.7 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. 
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.5 Performance characteristics. 

.6 Standards. 

.7 Operating Weight. 

.8 Complete piping drawings, including size and location of all sleeves and/or 
openings to be formed into structural works. 

.9 Submit all equipment and instrument shop drawings in advance of MCC and 
control panel shop drawings to allow coordination and any vendor specific power, 
I/O or control wiring requirements. 

.10 Wiring diagrams. 

.11 Single line and schematic diagrams. 

.12 Relationship to adjacent work. 

.13 Enclosure ratings (NEMA or IEC) for electrical equipment 

.14 Electrical supply requirements including: 

.1 Acceptable voltage range for mains and control power 

.2 Current draw at full load 

.3 Maximum and/or minimum setting of upstream protection 

.4 Withstand and interrupt ratings 

1.3.10 Submit one copy of product data sheets or brochures for requirements requested in the 
specifications and as requested by the Engineer where shop drawings will not be prepared 
due to standardized manufacture of product.  

1.3.11 Submit shop drawings for each requirement requested in specification Sections and as the 
Engineer may reasonably request. 

1.3.12 Softcopy submittals 

.1 All softcopy submittals shall be named using the following nomenclature: [5]-[3]-R[2]-
[4]-[1].pdf, where the fields in the filename are defined as follows: 

.1 [1] = Contractor specific unique reference number (if applicable) 

.2 [2] = Revision number 

.3 [3] = Specification and clause number 

.4 [4] = Submittal/Shop Drawing title 

.5 [5] = Project/Contract number 
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.2 Each discrete shop drawing submittal shall be a single complete PDF document 

complete with cover page as the first page. 

.3 At the request of the engineer, the Contractor shall submit native files of certain 
submittals (MS Word, MS Excel, MS Project, Primavera, etc.) to help expedite the 
review process. 

1.3.13 Submittals will be returned with one or of the following notations. Take action as noted: 

.1 "REVIEWED WITH NO COMMENT" - Make and distribute additional copies promptly 
as required for execution of Work. Instruct parties to report promptly any inability to 
comply with provisions. 

.2 "REVISE & RESUBMIT" - Make the necessary revisions and resubmit revised 
drawings for review. This procedure will not relieve the responsibility for errors or 
omissions in the shop drawings or of responsibility for meeting all requirements of 
Contract. Show the drawing number of the first such revised drawing and show the 
latest revision number applicable to the drawing by increasing the revision index – 
“R0”, “R1”, “R2”, etc. Refer to 01330 – Submittals – Supplement B: Submittal file 
naming Convention Instructions for instructions on how to apply revision numbers. 

.3 “REVIEWED AS NOTED” – Make the necessary revisions prior to commencing with 
the execution of work. A resubmission for Engineer review is not required. Resubmit 
with all necessary revisions for record purposes. 

.4 “REJECTED” – This notation indicates that the Engineer has received the submission 
and has deemed it incomplete or improper for review. 

.5 "NOT REVIEWED" - This notation indicates when Engineer has acknowledged receipt 
of the shop drawing and that a review is not required. 

1.3.14 Use only those shop drawings on the work that bear the "NO COMMENT" or “AS NOTED” 
notation. 

1.3.15 Do not revise shop drawings marked "NO COMMENT" unless resubmitted to the Engineer 
for further review. 

1.3.16 Ship one set of approved shop drawings, installation instructions, lubrication schedules, 
parts lists and other information along with each piece of equipment to the Site and clearly 
mark "DO NOT REMOVE FROM SITE". 

1.3.17 Neither the Engineer nor the Owner will accept responsibility for the cost of changes 
necessary if any equipment is fabricated without prior review of shop drawings. Completion 
of the Engineer’s review will be designated by the presence of his initialed reviewed stamp 
on the returned drawings. 

1.3.18 Where more than one type of shop drawing has been specified for one item, e.g., wiring 
diagrams, layout details, and dimensional drawings, the shop drawings will be submitted 
together, to enable Engineer to review the drawings as a package. 

1.3.19 Catalogue pages or drawings applicable to an entire family or range of equipment will not 
be accepted as shop drawings unless they are clearly marked to show the pertinent data 
for the particular materials. 
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1.3.20 Manufacturers' catalogues, manuals, or price lists will not be accepted as shop drawings. 

Such materials may be used as supplemental information to the shop drawings. 

1.3.21 Indicate the tag number of all instruments and valves and clearly show the features and 
details applicable to the equipment being supplied. 

1.3.22 Determine which shop drawings have, in addition to those drawings specifically mentioned 
in the Contract, design elements requiring the seal of a Professional Engineer registered in 
the Province of Ontario, in accordance with the applicable provincial or federal engineering 
acts or other governing legislation. Seal such drawings before submitting them for review. 
Submit for review engineering calculations signed by the registered Professional Engineer 
responsible for the shop drawing design elements. 

1.3.23 If upon review by Engineer, no errors or omissions are discovered or if only minor 
corrections are made, a copy will be returned denoted “Reviewed with Comments”, and 
fabrication and installation of Work may proceed. If shop drawings are rejected, noted copy 
will be returned denoted “Revise and Resubmit”, and resubmission of corrected shop 
drawings, through the same procedure indicated above, must be performed before 
fabrication and installation of Work may proceed. 

1.3.24 The Owner may deduct, from payments due, costs of additional engineering design or 
review incurred if the Contractor does not submit correct shop drawings after two reviews. 

1.3.25 The review of shop drawings by the Engineer is for sole purpose of ascertaining 
conformance with general concept. This review shall not mean that the Engineer approves 
detail design inherent in shop drawings, responsibility for which shall remain with the 
Contractor submitting same, and such review shall not relieve the Contractor of 
responsibility for errors or omissions in shop drawings or of responsibility for meeting all 
requirements of construction and the Contract Documents. Without restricting the generality 
of the foregoing, the Contractor is responsible for dimensions to be confirmed and 
correlated at the job site, for information that pertains solely to fabrication processes or to 
techniques of construction and installation and for coordination of the work of all sub trades. 

1.3.26 As per Item 1.5, prepare and submit proposed sleeve location drawings showing the 
location and size of sleeves, openings and miscellaneous items to be formed in the work 
with the reinforcing steel drawings to allow full coordination.  Any reinforcing steel 
modifications required as a result of failure of the Contractor to provide these drawings, will 
be at no cost to the Owner.   

1.3.27 Submit all equipment and instrument shop drawings in advance of MCC and control panel 
shop drawings to allow coordination and any vendor specific power, I/O or control wiring 
requirements. 

1.3.28 Delete information not applicable to project from all submittals. 

1.3.29 Supplement standard information to provide details applicable to project as required. 

1.3.30 When corrected copies are resubmitted, the Contractor shall direct specific attention to all 
revisions in writing and shall list separately any revisions made other than those called for 
by the Engineer on previous submittals.  Requirements specified for initial submittals shall 
also apply to resubmittals.  
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1.3.31 When resubmittals are needed, resubmittals shall be made within 10 business days. The 

Contractor may submit an acceptable request for an extension of time, listing the reasons 
why the resubmittal cannot be completed within the stipulated time. 

1.3.32 The need for more than two resubmittals, or any other delay in obtaining the Engineer 
review of submittals, will not entitle the Contractor to extension of the Contract Times 
unless delay of the Work is the direct result of a change in the Work authorized by a 
Change Order.  

1.3.33 The maximum size of shop drawings shall be 600mm x 900mm to permit red line 
photocopy reproduction.  Digital pdf copies of all drawings shall be printable such that the 
scale can be checked. 

1.3.34 Shop drawings which require the approval of a legally constituted authority having 
jurisdiction shall be submitted by Contractor to such authority for approval.  Such shop 
drawings shall receive final approval of authority having jurisdiction before Consultant's final 
review. 

1.3.35 Drawings stamped “As Noted” must be revised for inclusion in the Operation and 
Maintenance Manuals. 

1.3.36 Submit hardcopy and softcopy sets of final shop drawings as part of the Operation and 
Maintenance submission. 

1.4 Samples 

1.4.1 Submit samples in duplicate for review as requested in respective specification Sections.  
Submit samples with identifying labels bearing material or component description, 
manufacturer’s name and brand name, Contractor’s name, project name, location in which 
material or component is to be used, and date. 

1.4.2 Deliver samples prepaid to the Engineer's business address, or as otherwise directed by 
the Engineer. 

1.4.3 Notify the Engineer in writing, at time of submission of deviations in samples from 
requirements of the Contract Documents. 

1.4.4 Where colour, pattern or texture is a selection criterion, submit the full range of samples. 

1.4.5 Adjustments made on samples by the Engineer do not address the issue of Contract Price. 
If adjustments affect the value of the Works, state such in writing to the Engineer prior to 
proceeding with the work. 

1.4.6 Make all changes to samples as required by the Engineer and consistent with Contract 
Documents. 

1.4.7 Reviewed and accepted samples will become the standard of workmanship and material 
against which installed work will be verified. 

1.5 Insert and Sleeve Location Drawings 

1.5.1 Submit insert and sleeve location drawings showing the location and size of sleeves, 
anchor bolts, openings and miscellaneous items to be formed in the work.  Submit these 
drawings with the reinforcing steel drawings to allow full coordination. 
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1.6 Site Progress Records 

1.6.1 All site progress reports shall be provided as required to the Engineer and a copy shall also 
be kept for the Contractor’s records. 

1.6.2 Provide by 10:00 am EST a Daily Progress Report including the following: 

.1 The weather conditions with maximum and minimum temperatures 

.2 The conditions encountered during excavation 

.3 The commencement and the completion dates of the work of each trade in each area 
of the Contract.  

.4 The erection and removal dates of formwork in each area of the Contract 

.5 The dates, the quantities, and the particulars of each concrete pour 

.6 The dates, the quantities, and the particulars of roofing installation 

.7 The dates on which major items are installed. 

.8 The numbers and classifications of the Contractor’s and the Sub-contractor’s trades 
people working at the site and the numbers and classifications of construction 
machinery and equipment and the number of hours each is operated. 

.9 The visits to the site by the Owner, Engineer, the Regulatory Authorities, testing 
companies, the Sub-contractors and the suppliers.    

1.7 Preconstruction and Progress Photographs 

1.7.1 Provide preconstruction photographs in digital format, prior to commencement of work on 
the site.  Deliver to the Owner/Engineer before starting any construction, two electronic 
copies by digital devices.  The Owner/Engineer may direct the Contractor to obtain 
additional photographic records of structures and features within the site limits.  The pre-
construction records will be compared to the post-construction records to assess damage 
or displacement of existing structures. 

1.7.2 Obtain pre-construction photos of the existing: 

.1 Roads, sidewalks and curbs. 

.2 Shoulder and grass areas. 

.3 Building exterior. 

.4 Interior views of rooms, tunnels, etc., where modifications are planned. 

1.7.3 On commencement of work and at monthly intervals thereafter, provide two copies of six 
different view photographs to illustrate the progress of the work.  Photographs are to be 
taken by a professional photographer from locations selected by the Engineer.   Owner 
reserves the right to request hard copies of digital pictures as necessary, printed on photo 
quality media. 
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1.7.4 Photographs must be clearly identified with project name, date and location of exposure. 

1.7.5 Submit progress photographs with monthly application for payment.  

1.8 Operation and Maintenance Data 

1.8.1 Submit per Section 01780 – Closeout Submittals. 

1.9 Record Drawings 

1.9.1 Submit per Section 01780 – Closeout Submittals. 

1.10 Equipment and Systems 

1.10.1 Submit per Section 01780 – Closeout Submittals. 

1.11 Spare Parts 

1.11.1 Provide spare parts, in quantities specified in individual specification sections. 

1.11.2 Provide items of same manufacture and quality as items in Work. 

1.11.3 Deliver to site location and place in storage as directed by the Owner. 

1.11.4 Obtain receipt for all delivered products from the Owner or Engineer and submit these 
receipts prior to Substantial Performance. 

1.12 Maintenance Materials 

1.12.1 Provide maintenance and extra materials, in quantities specified in individual specification 
sections. 

1.12.2 Provide items of same manufacture and quality as items in Work. 

1.12.3 Deliver to site location and place in storage as directed by the Owner. 

1.12.4 Obtain receipt for all delivered products from the Owner or Engineer and submit these 
receipts prior to Substantial Performance. 

1.13 Special Tools 

1.13.1 Provide special tools, in quantities specified in individual specification section. 

1.13.2 Provide items with tags identifying their associated function and equipment. 

1.13.3 Deliver to site location and place in storage as directed by the Owner. 

1.13.4 Obtain receipt for all delivered products from the Owner or Engineer and submit these 
receipts prior to Substantial Performance. 

1.14 Warranties and Bonds 

1.14.1 Separate each warranty or bond with index tab sheets keyed to Table of Contents listing. 
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1.14.2 List subcontractor, supplier, and manufacturer, with name, address, and telephone number 

of responsible principal. 

1.14.3 Obtain warranties and bonds, executed in duplicate by subcontractors, suppliers, and 
manufacturers. 

1.14.4 No warranty will commence until issuance of Substantial Performance on respective work 
components.  The warranty on items used during construction, with the Owner’s 
permission, for the safe and orderly completion of the works will not commence until 
Substantial Performance. 

1.14.5 Verify that documents are in proper form, contain full information, and are notarized. 

1.14.6 Co execute submittals when required. 

1.14.7 Retain warranties and bonds until time specified for submittal. 

2 PRODUCTS (NOT APPLICABLE) 

3 EXECUTION (NOT APPLICABLE) 

END OF SECTION 
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1 GENERAL 

1.1 Construction Safety Measures 

1.1.1 Contractor shall submit a site-specific Health and Safety Plan within 5 working days after 
the date of Notice to Proceed or prior to mobilization on site, whichever occurs first. The 
site-specific Health and Safety Plan must address the requirements of the Acts.  As 
Constructor, the Contractor will be required to prepare a Site-Specific Health and Safety 
plan to be submitted for review by the Owner.  The Contractor is to submit the draft plan at 
the Pre-Construction Meeting which shall be revised, if needed, before construction begins. 

1.1.2 The contractor shall meet the requirements of the following: 

.1 Occupational Health and Safety Act, Regulations for construction projects, O.Reg. 
213/91 (as amended. by O.Reg. 631/94), Part II General Construction. 

.2 Occupational Health and Safety Act, Industrial Establishments Regulation, R.R.O. 
1990, Reg. 851 (as amended by O.Reg. 516/92; 630/94; 230/95; and 450/97), Part I 
Safety Requirements. 

.3 Revised Statutes of Ontario 1980, Chapter 321, Revised Regulation of Ontario 1980, 
Regulation 691 as amended by O.Reg. 156/84 and O.Reg. 645/86, and Ontario 
Regulation 714/82. 

.4 Workers Safety & Insurance Board (WSIB) and municipal statutes and authorities. 

1.1.3 In event of conflict between any provisions of above authorities, the most stringent 
provision governs. 

1.1.4 The Contractor is designated “Constructor” as defined by law. 

1.2 Special Protection and Precautions 

1.2.1 Comply with the requirements of the Workplace Hazardous Materials Information System 
(WHMIS) regarding use, handling, storage and disposal of hazardous materials and 
regarding labelling and the provision of material safety data sheets (MSDS) acceptable to 
Labour Canada. 

1.2.2 Conform to the Ministry of Labour requirements for work in hazardous locations. Establish 
and implement written procedures to assure compliance. 

1.2.3 Comply with the Owner’s and Plant Operations Health and Safety Procedures.  

1.2.4 Provide site specific health and safety training to all Contractor and Sub-Contractor staff 
on-site.  To ensure all staff on site have attended site orientation and are accounted for in 
case of emergency, the Contractor is required to provide to the Owner a daily attendance 
sheet, listing individual’s names. 

1.2.5 Submit all required training certificates related to performing the Work to the Owner prior to 
undertaking the Work, e.g. confined space training, fall arrest training, asbestos awareness 
training. 
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1.2.6 Contractor to obtain CAD rating and WSIB clearance certificates from each sub-contractor 

and to provide to Owner upon request.  

1.2.7 Smoking is not permitted in hazardous areas or other areas as designated by the Owner.  
Post "No Smoking" signs as required. 

1.3 Safety and First Aid Facilities 

1.3.1 Provide and maintain on Site, in a clean orderly condition, completely equipped First-Aid kit 
or facilities readily accessible at all times to Contractor's employees and, the Engineer and 
the Owner. 

1.3.2 Facilities and staffing to be in accordance with the Industrial First Aid Regulations of the 
Workplace Safety and Insurance Board and OSHA regulations. 

1.3.3 Provide fire extinguishers, smoke and CO monitors for trailers. 

1.3.4 Supply three additional hardhats and safety vests for visitors to site. 

1.3.5 Provide and maintain on the site a completely equipped first aid kit, which shall be readily 
accessible at all times to all employees and the Owner. 

1.3.6 Designate certain employees who are properly instructed to be in charge of first aid. At 
least one such employee is to be always available on the site while work is being carried 
out. 

1.3.7 A telephone call list for summoning aid, such as doctors, ambulances, pulmotors and 
rescue squads from outside sources is to be conspicuously posted. 

1.4 Safety Equipment and Hazardous Areas and Materials 

1.4.1 Safety equipment such as gas detection equipment for explosive or toxic gases or oxygen 
deficiency, safety belts, ropes, etc., are to be made available to the Engineer as necessary 
for inspection.   

1.4.2 Construction personnel requiring use of respiratory equipment are to be clean shaven. 

1.4.3 Post warning signs at hazardous areas or where hazardous materials are stored and install 
protective barriers. Instruct personnel in proper safety procedures. Inform the Owner of the 
location of these materials. The Contractor shall ensure that these materials are not kept 
stored or used on site without the Owner's prior consent or approval  

1.4.4 Identify all areas considered to be hazardous locations and comply with all requirements of 
the Ministry of Labour. 

1.4.5 Ensure compliance with CGA B149.6-11 and applicable safety codes when working on or 
in the area of natural and digester gas lines. Purge all gas lines with nitrogen prior to 
proceeding with work. Note that certain gas lines passing through the work area will 
continue in service during this construction. Take suitable safety precautions at all times. 
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1 GENERAL 

1.1 Intent 

1.1.1 This Section covers the work for the protection of the environment during construction. 

1.1.2 The requirements of this Section are in addition to the requirements of any other Section of 
this specification and are not meant to limit in any way regulations, guidelines, laws or by-
laws in effect at time of construction. 

1.1.3 In all cases the most stringent requirements for environmental protection shall govern. 

1.2 General Provisions 

1.2.1 Be responsible for the protection of the natural environment of the site and surrounding 
areas, both land and water.  Protection of the environment must start with avoidance and 
prevention, and then control/mitigation, compensation, or enhancement (in order of 
descending preference). 

1.2.2 Prime consideration must be given to protecting the environment during all phases of 
construction. Co-operate fully with the Engineer, Owner, operating personnel and local 
authorities to protect the natural environment. 

1.2.3 Obtain the Engineer's approval of planned work and storage areas and proposed access 
roads. Submit a written proposal prior to starting construction. 

1.2.4 Project construction activities must be carried out in compliance with all applicable 
environmental laws and regulations. 

1.2.5 All materials (hazardous and non-hazardous) shall be handled so as to protect human 
health and the environment. 

1.2.6 Activities shall be planned and implemented, and equipment shall be managed and 
maintained in a manner that minimizes air emissions. 

1.2.7 Prevent the accidental discharge of containments into soils, surface water and/or 
groundwater.  Any accidental contamination shall be reported to the Ministry of 
Environment immediately and cleaned up as per provincial requirements. 

1.2.8 Erosion control measures shall be designed, implemented and maintained to ensure that 
there is no increased sediment loading to surface waters leaving the Project site.  The 
Contractor is responsible for ensuring that the erosion control measures are implemented 
and maintained throughout the duration of the Project. 

1.3 Inspection 

1.3.1 Be advised that inspectors from the Owner, MECP, MOL, Conservation Authority and other 
authorities having jurisdiction may make periodic visits to the Site during construction. They 
have the authority to order the Contractor to stop work if in their opinion the Work is not 
being completed so as to ensure compliance with the environmental objectives. 
Acceptance of the Work by the Engineer may be withheld until the Owner and other 
authorities have issued their approval. 
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1.4 Limits of the Site 

1.4.1 The limits of the site working area are shown on the Contract Drawings and described in 
the specifications. Confine operations within these limits, unless written approval is 
obtained from the Engineer and from the property owners concerned. 

1.4.2 Install snow fencing stakes or other barriers suitable to the Engineer and other authorities 
to clearly define the working limits of the Site, parking areas, storage areas, maintenance 
areas and haul routes within the site, and confine activities to these areas. Submit drawings 
of the Site showing areas outlined above for review by the Engineer. 

1.5 Erosion and Sediment Control 

1.5.1 Prior to the commencement of any work on this project which might cause erosion and/or 
sedimentation, the Contractor must receive approval from the Engineer for an erosion and 
sedimentation control program proposed by the Contractor. This program must be in 
accordance with Ontario Guidelines on Erosion and Sediment Control for Urban 
Construction Sites (latest revision). 

1.5.2 Ensure adequate environmental protection and take precautions at times of inclement 
weather (i.e., ensure erosion and sedimentation control measures are functioning 
effectively and install additional measures as necessary). 

1.5.3 All costs for developing and implementing an erosion and sediment control program shall 
be included in the price tendered. 

1.6 Site Drainage and Unwatering Discharge 

1.6.1 Direct the discharge of unwatering operations from any site excavation to an adequate 
sediment basin by pumping unless approved otherwise by the Engineer. The discharge 
pipe shall be fitted with a "Wetland" filter bag for removal of silt. Filter bags shall be 
inspected periodically and replaced once full. 

1.6.2 Prevent soil and debris carried by site drainage from entering existing sewers; swales or 
draining on to adjacent property in the vicinity. At areas where discharge of unwatering will, 
of necessity, flow onto adjacent private property make arrangements with the property 
owners concerned. Take adequate precautions to prevent damage to adjacent property.  
Avoid point discharge of unwatering which will cause erosion. 

1.6.3 Direct all run-off and overland flow from the site working and stockpiling area to an 
adequate sediment basin prior to discharge to a watercourse. The sediment basin shall 
incorporate straw bales, filter berms, sand bags, etc. as required to eliminate silt or debris 
from entering any watercourse. 

1.6.4 Install check dams and silt control fencing in locations as shown on the drawings and other 
locations, as directed by the Engineer. 

1.6.5 The inspection and cleaning as required, of siltation barriers shall be carried out weekly and 
after each rainfall. During prolonged rainfall, check daily. Clogged filter materials such as 
crushed stone or straw bales, etc., shall be replaced as required and as directed by the 
Engineer. 



BLIND RIVER WTP – INTAKE AND LLPS Section 01400 
Town of Blind River ENVIRONMENTAL PROTECTION 
Contract No. PS-2026-01 Page 3 of 5 

 
1.6.6 If the erosion and sediment control measures are damaged or fail the Contractor is 

responsible for rapid and effective response to such events to minimize the introduction of 
sediments to aquatic systems.  

1.7 Noise Control 

1.7.1 If machinery, motors, pumps and other similar equipment must be operated beyond the 
normal working hours, keep the noise below a level acceptable to the Engineer by housing 
the equipment at no additional cost to the Contract. 

1.7.2 Establish and maintain site procedures such that noise levels from construction areas are 
minimized. Use vehicles and equipment equipped with efficient muffling devices.  Provide 
and use devices that will minimize noise levels in the construction area. Adhere to all local 
noise bylaws. 

1.8 Dust Control 

1.8.1 Prevent dust nuisance resulting from construction operations at all locations on site.  
Provide water for dust control as directed by the Engineer.  

1.8.2 Use appropriate covers on trucks hauling fine or dusty material. 

1.8.3 Use watertight vehicles to haul wet materials. 

1.8.4 Employ only wet type equipment for saw cutting or concrete grinding to control dust 
nuisance. 

1.8.5 All trenches and areas disturbed by construction works that will produce dust shall be 
maintained dust free by an application of water. 

1.8.6 Obtain Engineer’s approval before chemicals are used for dust control.  Under no 
circumstances is sodium chloride permitted for dust control. 

1.8.7 Do not use calcium chloride on access roads. 

1.9 Mud Control 

1.9.1 Keep plant and public roadways clean and free from mud. 

1.9.2 Provide mud mats and/or wash stations to prevent tracking of mud from any portion of the 
contract limits onto any paved roadway. 

1.9.3 Obtain and pay for the services of clean outside roads into the site with a street sweeper 
vehicle as required; or as directed by the Engineer. The street sweeper should be capable 
of wet and dry cleaning. Ensure that dust is controlled during cleaning operations.  Mud, 
dust and other debris from the construction site will not permitted on the main roads leaving 
the site.  The Contractor will be responsible for street cleaning as required for the duration 
of construction until Substantial Performance.   

1.10 Refuelling Areas 

1.10.1 Carry out all refuelling, except the fuelling of backhoes and shovels at approved refuelling 
areas only. 
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1.10.2 Review in detail proposed route and sequencing of construction to plan access routes and 

fuelling areas. Establish suitable fuelling and maintenance areas and obtain approval from 
Engineer. 

1.10.3 Do not refuel, clean or maintain equipment adjacent to or in any watercourses or drains 
leading to watercourses. Do not fuel equipment within 30 metres of any watercourse unless 
non-spill facilities are used. Emptying of fuel, lubricants, pesticides or construction materials 
into any watercourse is strictly forbidden. 

1.11 Cleaning Equipment 

1.11.1 Clean construction equipment prior to entering roadways. Do not clean equipment in 
locations where debris can gain access to sewers or watercourses. 

1.12 Contingency and Emergency Response Plans 

1.12.1 To fulfil its commitment to protecting public and worker health and safety, and the 
environment, the Contractor is required to adopt a preventive strategy.  Through this 
strategy, the potential issues and emergency events that can be anticipated will be 
identified and procedures put in place to minimize their potential occurrence. 

1.12.2 To address unanticipated events, the Contractor is required to develop Contingency and 
Emergency Response Plans and implement these plans as part of its contract with the 
Owner for undertaking the Project.  

1.13 Spills 

1.13.1 Submit procedures for interception, rapid clean up and disposal of spillages that may occur 
for Engineer's review prior to commencing work. Be prepared at all times to intercept, clean 
up and dispose of any spillage that may occur. Keep all materials required for clean-up of 
spillages readily accessible on site. 

1.13.2 Report immediately any spills causing damage to environment to: 

.1 Spills Action Centre of the Ministry of the Environment, Conservation and Parks Tel. 1 
(800) 268-6060 and (416) 325-3000. 

.2 The Municipality in which the spill occurred and the operating authority of the supply 
system water plant. 

.3 Any other authority having jurisdiction or an interest in the spill including any 
Conservation Authority, water supply authorities, drainage authority, road authority, fire 
department etc. 

.4 The Owner of the pollutant, if known. 

.5 The person having control over the pollutant if known. 

.6 The Engineer. 

1.13.3 Contact the manufacturer of the pollutant, if known, and ascertain the hazards involved, 
precautions required and best measures to be used in any clean up or mitigating action. 
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1.13.4 Take immediate action using any available resources to contain and mitigate the effects on 

the environment from any accidental spill. 

1.14 Removal and Disposal 

1.14.1 Remove surplus materials and temporary facilities and controls from the Site. 

1.14.2 Dispose of all non-contaminated waste materials, litter, debris and rubbish off-Site. 

1.14.3 Do not burn or bury rubbish and waste materials on the Site. 

1.14.4 Do not dispose of volatile or hazardous wastes such as mineral spirits, oil, or paint thinner 
in storm or sanitary drains. 

1.14.5 Do not discharge wastes into streams or waterways. 

1.14.6 Dispose of debris including excess construction material, non-contaminated litter and 
rubbish at an appropriate off-Site facility identified by Contractor and approved by Owner. 

1.15 Environmental Awareness Training 

1.15.1 The Contractor is responsible for developing and implementing environmental awareness 
training to ensure that all on-site personnel are aware of environmental sensitivities 
associated with their actions; their roles and responsibilities in protecting the environment; 
and the mechanisms available for them to carry out their environmental protection 
responsibilities.  The training program must include specific environmental awareness 
programs for the Contingency and Emergency Response Plans developed for the project.   

1.15.2 The Contractor is responsible for submitting the training program for the Engineer’s review 
and approval.  The appropriate changes are to be made based on Engineer’s review 
comments 

2 PRODUCTS (NOT APPLICABLE) 

3 EXECUTION (NOT APPLICABLE) 

END OF SECTION 
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1 GENERAL 

1.1 Requirements Included 

1.1.1 Regulations affecting the Work imposed by the most recent editions of 

.1 American Water Works Association 

.2 Ontario Building Code 

.3 Occupational Health and Safety Act Regulations for Construction projects, covering 
safety, hazardous materials, Workplace Hazardous Material Information Ontario 

.4 Ministry of the Environment, Conservation and Parks (MECP) 

.5 Municipal by-laws and servicing standards 

.6 Municipal utilities 

.7 Ontario Fire Code (OFC) 

.8 Boilers & Pressure Vessels Act Ontario (MCCR, TSSA, etc.) 

.9 Energy Act Ontario 

.10 Ontario Electrical Safety Code (OESC), latest edition and ESA bulletins 

.11 Environmental Protection Act, Ontario Regulation 309 

.12 Environment – Air, Ontario Regulation 346 

.13 Environment – Noise, Ontario Regulation NPC 205 

.14 Codes & Standards for National Fire Protection Association (NFPA) 

.15 Ontario Reduce, Reuse and Recycle Regulations O.Reg. 101/94-105/94 

.16 CSA Certificate Standards and Electrical Bulletins 

.17 OSHA Standards for equipment 

.18 CSA-2462-08 Safety in Workplace for Arc Flash Hazard 

.19 Local Conservation Authority 

.20 Municipal by-Laws and Regulations 

1.2 Compliance with Regulations 

1.2.1 Ascertain requirements and regulations of authorities listed above. 

1.2.2 Comply with all such requirements and regulations as applicable to the Work. 
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1.2.3 Requirements set out in this Section are for guidance and information and are not necessarily 

complete. 

1.3 Codes and Standards 

1.3.1 The Contractor will: 

.1 Perform work in accordance with the latest named published editions of codes and 
standards. 

.2 Provide material and workmanship, which meet or exceed the specifically named code 
or standard. 

.3 Execute Work in accordance with the applicable Federal, Provincial, Territorial and 
Municipal statutes, laws, regulations to the location of the Work to be performed. 

.4 In the event of conflict of above statutes, laws, regulations and codes execute work in 
accordance with the requirements of the Authority having jurisdiction. 

.5 Enforce all safety measures in accordance with the Ontario Occupational Health and 
Safety Act and applicable local Construction Safety. 

.6 Enforce all safety measures in accordance with the Workplace Hazardous Materials 
Information System (WHMIS). 

.7 For the purpose of the Occupational Health and Safety Act, the Contractor for the Works 
will be designated “Constructor” and will assume the responsibility of the Constructor as 
set out in the Act and its regulations.  The Engineer will monitor the quality and quantity 
of work, undertake progress payment inspections and inspections for compliance with 
specifications and plans.  The Owner will NOT be a “Constructor” by reason thereof. 

.8 Provide the Director of Construction Health and Safety Branch of the Ministry of Labour 
with the information required under the Occupational Health and Safety Act prior to 
commencing work. 

1.4 Permits 

1.4.1 The Owner will apply for, obtain and pay for all permits required for the Works, including but 
not limited to: 

.1 All utilities approvals. 

.2 Ministry of the Environment, Conservation and Parks  

.3 Building permit. 

.4 Permits to Take Water. 

.5 Ministry of Consumers and Commercial Relations. 

.6 Ministry of Labour. 

.7 Ministry of Environment 
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.8 Local Region Conservation Authority 

1.4.2 The Contractor will arrange for and inform the Engineer of inspections required by building 
permits, TSSA, ESA or any other Regulatory body requiring inspection. 

1.4.3 The Contractor will arrange for and inform the Engineer of all other regular and final 
inspections required. 

1.4.4 The Contractor will be responsible for all payments for the inspections as required for the 
permits.   

1.5 Work in Vicinity of Overhead Power Lines 

1.5.1 Contractor to confirm the setback requirements for operation near power lines with local 
utility. 

1.5.2 Request Power Company to relocate, de-energize or guard any energized conductor where 
construction equipment may operate within 3 m of conductor. 

1.5.3 Obtain Power Company approval prior to operating any equipment within 3 m of energized 
conductor. 

1.5.4 Where practical, avoid storage of metallic pipe sections under high voltage overhead power 
lines. 

1.5.5 If pipe sections must be stored under power lines, protect personnel from effects of induced 
currents by grounding pipe sections at two (2) locations with AWG #2 copper ground 
conductors and grounding rods. 

1.5.6 Complete and submit applicable WSIB Forms prior to commencement of work. 

1.5.7 Provide appropriate signs where required as per OSHA Section 44, 3(e) 

2 PRODUCTS (NOT APPLICABLE) 
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1 GENERAL 

1.1 Intent of Section 

1.1.1 This section provides a list of references, standards and organizations that may be referred 
to throughout these documents by an abbreviation.  The abbreviations and details on the 
organization and contact information are provided in this section.   

1.2 References 

1.2.1 AA Aluminum Association, 900 19th Street N.W., Washington, D.C., U.S.A. 20006 
http://www.aluminum.org. 

1.2.2 AASHTO   American Association of State Highway and Transportation Officials, 444 N 
Capitol Street N.W., Suite 249, Washington, D.C., U.S.A. 20001 http://www.aashto.org.  

1.2.3 ACI  American Concrete Institute, P.O. Box 9094, Farmington Hills, Michigan U.S.A. 48333  

1.2.4 AHA American Hardboard Association, 887 B Wilmette Road, Palatine, Illinois, U.S.A. 60067 

1.2.5 AITC American Institute of Timber Construction, 7012 S. Revere Parkway, Suite 140, 
Englewood, Colorado, U.S.A. 80112  

1.2.6 AMCA Air Movement and Control Association Inc., 30 West University Drive, Arlington 
Heights, Illinois, U.S.A. 60004 1893 http://www.amca.org  

1.2.7 ANSI American National Standards Institute, 11 West 42nd Street, New York, New York, 
U.S.A. 10036 http://www.ansi.org 

1.2.8 API   American Petroleum Institute,1220 L St. Northwest, Washington, D.C., U.S.A. 20005 
4070 http://www.api.org  

1.2.9 ARI Air Conditioning and Refrigeration Institute, 1815 North Fort Myer Drive, Arlington, 
Virginia, U.S.A. 22209 http://www.ari.org  

1.2.10 ASHRAE American Society of Heating, Refrigeration and Air Conditioning Engineers, 1791 
Tullie Circle NE, Atlanta, Georgia, U.S.A. 30329 http://www.ashrae.org  

1.2.11 ASME American Society of Mechanical Engineers, United Engineering Centre, 345 East 47th 
Street, New York, New York, U.S.A. 10017 2392 http://www.asme.org  

1.2.12 ASTM American Society for Testing and Materials, 100 Barr Harbor Drive West, 
Conshohocken, Pennsylvania 19428 2959 http://www.astm.org  

1.2.13 AWCI Association of the Wall and Ceiling Industries, 1711 Connecticut Avenue N.W., 
Washington, D.C. U.S.A. 20009 http://www.awci.org  

1.2.14 AWMAC Architectural Woodwork Manufacturers Association of Canada, 516 4 Street West, 
High River, Alberta T1V 1B6 http://www.awmac.com  

1.2.15 AWS American Welding Society, 550 N.W. LeJeune Road, Miami, Florida U.S.A. 33126 
http://www.amweld.org  

http://www.aluminum.org/
http://www.aashto.org/
http://www.amca.org/
http://www.api.org/
http://www.ari.org/
http://www.ashrae.org/
http://www.asme.org/
http://www.astm.org/
http://www.awci.org/
http://www.awmac.com/
http://www.amweld.org/
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1.2.16 AWWA  American Water Works Association, 6666 W. Quincy Avenue, Denver, Colorado, 

U.S.A. 80235 http://www.awwa.org  

1.2.17 CFFM Canadian Forces Fire Marshal, 101 Colonel By Drive, 8NT MGen George R. Pearkes 
Bldg., Ottawa, Ontario K1A 0K2 

1.2.18 CGA Canadian Gas Association, 243 Consumers Road, Suite 1200, North York, Ontario M2J 
5E3 http://www.cga.ca  

1.2.19 CGSB Canadian General Standards Board, Place du Portage, Phase III, 6B1, 11 Laurier 
Street, Hull, Quebec K1A 1G6 http://w3.pwgsc.gc.ca/cgsb  

1.2.20 CISC Canadian Institute of Steel Construction, 201 Consumers Road, Suite 300, Willowdale, 
Ontario M2J 4G8 

1.2.21 CITC Canadian Institute of Timber Construction, 200 Cooper Street, Ottawa, Ontario K2P 
0G1 

1.2.22 CMB Construction Materials Board, 101 Colonel By Drive, 8NT MGen George R. Pearkes 
Bldg., Ottawa, Ontario K1A 0K2 

1.2.23 COFI Council of Forest Industries, 555 Burrard, Suite 1200, Vancouver, B.C. V7X 1S7 
http://www.cofi.org  

1.2.24 CRCA Canadian Roofing Contractors Association, 151 Slater Street, Suite 606, Ottawa, 
Ontario K1P 5H3 

1.2.25 CSA Canadian Standards Association, 178 Rexdale Blvd., Etobicoke, Ontario M9W 1R3 
http://www.csa.ca  

1.2.26 CSC Construction Specifications Canada, 100 Lombard Street, Suite 200, Toronto, Ontario 
M5C 1M3  

1.2.27 CSDFMA  Canadian Steel Door and Frame Manufacturing Association One Yonge Street, 
Suite 1400, Toronto, Ontario M5E 1J9 

1.2.28 CSPI Corrugated Steel Pipe Institute, 201 Consumers Road, Suite 306, Willowdale, Ontario 
M2J 4G8 

1.2.29 CSSBI Canadian Sheet Steel Building Institute, 201 Consumers Road, Suite 305, 
Willowdale, Ontario M2J 4G8 http://www.cssbi.ca  

1.2.30 CWC Canadian Wood Council, 1400 Blair Place, Suite 210, Ottawa, Ontario K1J 9B8 
http://www.cwc.ca  

1.2.31 EEMAC Electrical and Electronic Manufacturers' Association of Canada, 1 Yonge Street, 
Suite 1608, Toronto, Ontario M5E 1R1 http://www.electro.ca  

1.2.32 FCC Fire Commissioner of Canada, Place du Portage, Phase II, 165 rue Hotel de Ville, Hull 
Quebec K1A 0J2 

1.2.33 ICPI Interlocking Concrete Pavement Institute, P.O. Box 23053, Milton, Ontario L9T 2M0 
http://www.icpi.org/icpi  

http://www.awwa.org/
http://www.cga.ca/
http://w3.pwgsc.gc.ca/cgsb
http://www.cofi.org/
http://www.csa.ca/
http://www.cssbi.ca/
http://www.cwc.ca/
http://www.electro.ca/
http://www.icpi.org/icpi
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1.2.34 IEEE Institute of Electrical and Electronics Engineers, 345 East 47th Street, New York, New 

York U.S.A. 10017 

1.2.35 MTO - Ministry of Transportation Ontario. 

1.2.36 MECP – Ministry of the Environment, Conservation and Parks. 

1.2.37 MSS Manufacturers Standardization Society of the Valve and Fittings Industry, 127 Park 
Street, N.E., Vienna, Virginia U.S.A.22180 

1.2.38 NAAMM National Association of Architectural Metal Manufacturers, 8 South Michigan 
Avenue, Suite 1000, Chicago, Illinois U.S.A. 60603 http://www.naamm.org  

1.2.39 NBC – National Building Code. 

1.2.40 NFC – National Fire Code. 

1.2.41 NEMA National Electrical Manufacturers Association, 1300 N. 17th Street, Suite 1847, 
Rosslyn, Virginia 22209 http://www.nema.org  

1.2.42 NFPA National Fire Protection Association, 1 Batterymarch Park, Quincy, Massachusetts, 
U.S.A. 02269 9101 http://www.nfpa.org  

1.2.43 NFSA National Fire Sprinkler Association, P.O. Box 1000, Patterson, New York, U.S.A. 
12563 http://www.nfsa.org  

1.2.44 NHLA National Hardwood Lumber Association, P.O. Box 34518, Memphis, Tennessee, 
U.S.A 38184 0518 http://www.natlhardwood.org  

1.2.45 NLGA National Lumber Grades Authority, 260 1055 West Hastings, Vancouver, B.C. V6E 
2E9 

1.2.46 NRC National Research Council, Montreal Road, Ottawa, Ontario K1A 0S2 

1.2.47 NSF International – P.O. Box 130140, 789 North Dixboro Road, Ann Arbor, Michigan 48105, 
USA http://www.nsf.org  

1.2.48 OBC – Ontario Building Code. 

1.2.49 PCI Prestressed Concrete Institute, 175 W. Jackson Blvd., Suite 1859, Chicago, Illinois, 
U.S.A. 60604 http://www.pci.org 

1.2.50 QPL Qualification Program List, c/o Canadian General Standards Board, Place du Portage, 
Phase III, 6B1, 11 Laurier Street, Hull, Quebec K1A 1G6 http://w3.pwgsc.gc.ca/cgsb  

1.2.51 SAE Society of Automotive Engineers, 400 Commonwealth Drive, Warrendale, Pennsylvania 
15096 0001 http://www.sae.org  

1.2.52 SCC Standards Council of Canada, 1200 45 O'Connor Street, Ottawa, Ontario K1P 6N7 
http://www.scc.ca  

1.2.53 SMACNA Sheet Metal and Air Conditioning Contractors' National Association, 4201 
Lafayette Center Drive, Chantilly, Virginia 20151 1209 http://www.smacna.org  

http://www.naamm.org/
http://www.nema.org/
http://www.nfpa.org/
http://www.nfsa.org/
http://www.natlhardwood.org/
http://www.nsf.org/
http://w3.pwgsc.gc.ca/cgsb
http://www.sae.org/
http://www.scc.ca/
http://www.smacna.org/
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1.2.54 SSPC Steel Structures Painting Council, 40 24th Street, Pittsburgh, Pennsylvania 15222 

4656 http://www.sspc.org  

1.2.55 TTMAC Terrazzo, Tile and Marble Association of Canada, 30 Capston Gate, Unit 5 Concord, 
Ontario L4K 3E8 http://www.ttmac.com  

1.2.56 UL Underwriters' Laboratories, 333 Pfingsten Road, Northbrook, Illinois, U.S.A. 60062 
http://www.ul.com  

1.2.57 ULC  Underwriters' Laboratories of Canada, 7 Crouse Road, Scarborough, Ontario M1R 3A9 
http://www.ulc.ca  

1.2.58 USACE United States Army Corps Engineers, Huntsville, Alabama 
http://www.hnd.usace.army.mil  

2 PRODUCTS (NOT APPLICABLE) 

3 EXECUTION (NOT APPLICABLE) 

END OF SECTION 
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1 GENERAL 

1.1.1 Inspection and testing, by the Owner, is not intended to relieve Contractor of responsibility 
but is a precaution against errors.  Defective materials or workmanship, if found at any time 
prior to final acceptance of work, shall be rejected regardless of previous inspection. 

1.2 Inspection 

1.2.1 Allow the Engineer access to the Works at all times. If part of Work is prepared at locations 
other than the job site, allow access to such work whenever it is in progress. 

1.2.2 Give timely notice requesting inspection if work is designated for special tests, inspections 
or approvals by the Engineer instructions. 

1.2.3 If the 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. 

1.2.4 The Engineer may order any part of the Works 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, the Owner will 
pay the cost of examination.   

1.3 Independent Inspection Agencies 

1.3.1 The Owner and/or Engineer may engage a Testing Laboratory or Independent 
Inspection/Testing Agencies for the purpose of inspecting and/or testing portions of Work.  
The cost of such services will be borne by the Owner. 

1.3.2 Provide equipment required for executing inspection and testing by appointed agencies. 

1.3.3 Employment of inspection/testing agencies does not relieve the Contractor from 
responsibility to perform work in accordance with the Contract Documents. 

1.3.4 If defects are revealed during inspection and/or testing, the appointed agency will request 
additional inspection and/or testing to ascertain the full degree of the defect. Correct defect 
and irregularities as advised by the Engineer at no cost to the Owner.  The Contractor is to 
pay costs for retesting and re-inspection.   

1.4 Pre-Construction Survey 

1.4.1 Undertake a survey of existing surface finish conditions. 

1.4.2 Document findings with photographs and in writing. 

1.4.3 Turn over one copy, with original photographic prints, to the Engineer at the 
commencement of construction. 
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1.5 Leakage Tests 

1.5.1 Test all liquid holding structures for leakage by filling with water to the maximum level as 
shown on the Drawings. 

1.5.2 Repair all visible damage prior to filling the structure with water. 

1.5.3 The Contractor shall be responsible for coordinating the supply of water for the leakage 
tests and for transferring water from one structure to the next for leakage test purposes. 

1.5.4 Test each liquid holding structure separately for a period of 48 hours. The total leakage 
from any liquid holding structure for a period of 48 hours, shall be zero percent (0%) of the 
volume of water contained therein. If the test shows leakage in any liquid holding structure 
to exceed that specified, empty structure, carefully examine and repair defects by an 
approved method. 

1.5.5 Repeat test until leakage is less than the specified amount. 

1.5.6 Complete leakage tests and reduce leakage to the specified limit before applying 
waterproofing or placing the structure into service, whichever comes first. 

1.5.7 After installation of the connecting pipe work the Owner will supply sufficient water from the 
existing system to carry out the first test.  Should any subsequent tests be required, water 
will be supplied, but at the Contractor’s expense. 

1.5.8 Contractor shall conduct leakage tests on water retaining structures to the satisfaction of 
the Engineer. 

1.6 Access to Work 

1.6.1 Allow inspection/testing agencies access to the Works, off-site manufacturing and 
fabrication plants.  Cooperate to provide reasonable facilities for such access.  

1.7 Procedures  

1.7.1 Notify appropriate agency and the Engineer in advance of requirement for tests, in order 
that attendance arrangements can be made. 

1.7.2 Submit samples and/or materials required for testing, as specifically requested in 
specifications. Submit with reasonable promptness and in an orderly sequence so as not to 
cause delay in work. 

1.7.3 Provide labour and facilities to obtain and handle samples and materials on site. Provide 
sufficient space to store and cure test samples.  

1.8 Rejected Work  

1.8.1 Remove defective work, whether a result of poor workmanship, use of defective products or 
damage and whether incorporated in work or not, which has been rejected by the Engineer 
as failing to conform to Contract Documents.  Replace or re execute in accordance with 
Contract Documents. 

1.8.2 Make good other contractor's work damaged by such removals or replacements promptly. 
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1.8.3 If it is the opinion of the Engineer that it is not expedient to correct defective work or work 

not performed in accordance with the Contract Documents, the Owner may deduct from 
Contract Price difference in value between work performed and that called for by Contract 
Documents, amount of which shall be determined by the Engineer.  

1.9 Tests and Mix Designs 

1.9.1 Furnish test results and mix designs as may be requested.  The cost of tests and mix 
designs beyond those called for in Contract Documents shall be appraised by the Engineer 
and may be authorized as recoverable.  

1.10 Layout of Work  

1.10.1 Where systems, piping and/or equipment are concentrated in a small work area, prepare a 
sketch or layout of the work to define potential conflicts or challenges in work sequencing, 
as requested by the Engineer.   

1.10.2 Plan the total installation by preparing a minimum 1:50 scale reproduceable interference 
drawing detailing the location and identifying each system to the Engineer for review.  
Include for work of all disciplines on drawing. 

1.10.3 Install systems and products to provide the maximum headroom, clearances for access, 
specified floor to ceiling heights, and to minimize offsets in pipes, conduit, ducts and 
structural framing.   

1.10.4 Run pipes, ducts, tubing and conduit plumb or level (except where specific slope is required 
for proper function) and parallel with building surfaces. 

1.10.5 Notify the Engineer and request clarification if locations of fixtures, fittings, equipment and 
services to these items interfere with interior finishes and use of the work. 

1.11 Mill Tests  

1.11.1 Submit mill test certificates as required of Specifications Sections or as requested by the 
Engineer.  

1.12 Equipment and Systems  

1.12.1 Submit adjustment and balancing reports for mechanical, electrical and building equipment 
systems. 

1.13 Minimum Standard  

1.13.1 The Specifications and the Contract Drawings define a minimum standard of Workmanship.  
The Contractor shall include in the Tender, the cost of any additional work or improvements 
in the quality of the Works that the Contractor considers necessary to unconditionally 
guarantee the performance of the completed work in conformity with the Contract through 
the Warranty Period.  

1.14 Workmanship  

1.14.1 The quality of the workmanship and finished product shall present a neat and attractive 
appearance when finished. 
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1.14.2 If ordered by the Engineer, the Contractor shall make enough openings in the Works and/or 

materials as are necessary to inspect the works.   

1.14.3 Should the Engineer find the work and/or materials so opened up to be faulty in any 
respect, the Contractor shall remove and make good all defective work and/or materials 
and shall bear the expense of all such opening, inspecting, and making good.  

1.14.4 Should the Engineer find the work and/or materials so opened up to be in acceptable 
condition, the expense of such opening and closing will be borne by the Owner. 

2 PRODUCTS (NOT APPLICABLE) 

3 EXECUTION (NOT APPLICABLE) 

END OF SECTION 
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1 GENERAL 

1.1 Section Includes 

1.1.1 Temporary utilities for the work including power, water, heating, ventilation, telephone and 
internet communication to be used during construction. 

1.1.2 The Contractor shall install all temporary utilities. 

1.1.3 The Owner will pay for all temporary hydro utility and water bills.  

1.2 Installation and Removal 

1.2.1 Provide temporary utilities and controls in order to execute work properly, safely and 
expeditiously. 

1.2.2 Remove all temporary works from site after use, unless otherwise directed by the Engineer 
or specified in this specification.  Work for the Engineer’s site office will not be removed. 

1.2.3 Make all necessary applications, obtain permits and pay for all hook-ups, fees, charges for 
service and use. 

1.3 Localized Unwatering  

1.3.1 Provide temporary drainage and pumping facilities to keep excavations and site free from 
standing water.  Unwatering pumps shall be electrical to keep the noise of running motors 
to a minimum. 

1.3.2 Dispose of all groundwater and surface water runoff in a manner approved by the Engineer 
and Owner, as per Section 01400 – Environmental Protection. 

1.4 Temporary Water Supply 

1.4.1 The Contractor shall make arrangements with the Owner for a continuous supply of potable 
water for construction use.  The Contractor shall connect to water supply and meter this 
supply for record and billing purposes.  The Contractor must employ all reasonable steps 
and precautions to conserve water supplied.  The connection point and method of 
connection will be subject to the approval of the Engineer and the Owner.  A backflow 
prevention device must be supplied and installed at the point of connection by the 
Contractor. 

1.4.2 Enough water will be provided once only by the Owner for the purpose of disinfecting the 
following facilities: 

.1 All yard, process piping, process equipment, intake well, screen wells, screened water 
well and low lift wells. 

1.4.3 Should the initial attempt at disinfecting not pass all testing requirements as stipulated by 
the Contract Documents and additional water for disinfecting purposes will be provided by 
the Owner at the Contractor’s sole expense. 
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1.5 Temporary Heating and Ventilation 

1.5.1 Any construction heaters used inside a building must be vented to the outside or be 
flameless type.  Solid fuel salamanders are not permitted. 

1.5.2 Provide temporary heat and ventilation in enclosed areas as required to: 

.1 Facilitate progress of the Works. 

.2 Protect the Works 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. 

1.5.3 Maintain inside temperatures above a minimum of 10°C in areas and adjacent to areas 
where construction is in progress or ongoing. 

1.5.4 Ventilating: 

.1 Prevent accumulations of dust, fumes, mists, vapours or gases in areas occupied 
during construction. 

.2 Provide local exhaust ventilation to prevent harmful accumulation of hazardous 
substances into atmosphere of occupied areas. 

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

.4 Ventilate storage spaces containing hazardous or volatile materials. 

.5 Ventilate temporary sanitary facilities. 

.6 Continue operation of ventilation and exhaust system for time after cessation of work 
process to assure removal of harmful contaminants. 

1.5.5 The Contractor shall provide its own temporary heating and ventilation system to facilitate 
construction of the Works. If permitted by the Owner, the Contractor may use the 
permanent heating and ventilation system of the Facility.  Be responsible for damage to 
heating and ventilation system if use is permitted.  If the permanent heating and ventilation 
system is used, then all maintenance requirements for the system shall be performed by 
the Contractor. The Contractor shall perform maintenance as recommended by the system 
manufacturer and required by the Owner. All maintenance activities performed by the 
Contractor shall be documented and submitted to the Engineer and Owner.  

1.5.6 Substantial Performance will not be issued until the entire system is as near original 
condition as possible and is certified by the Engineer.  

1.5.7 Maintain strict supervision of operation of temporary heating and ventilating equipment to: 
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.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. 

1.5.8 Be responsible for damage to the Works due to failure in providing adequate heat and 
protection during construction. 

1.6 Temporary Power and Light 

1.6.1 The Contractor will make arrangements to provide and pay for all temporary power during 
construction required for temporary lighting and operation of power tools and equipment 
necessary to complete the Work. 

1.6.2 The Contractor may provide their own portable generators for power generation, inclusive 
of fuel, operation and maintenance, size appropriately for the intended work.  The 
generator must be noise attenuated to 45 dB units from at least five metres distance under 
any operating condition. 

1.7 Temporary Communication Facilities 

1.7.1 The Contractor will provide and pay for a high-speed internet service and related 
equipment necessary for the Contractor’s and Engineer’s own uses and to facilitate on-line 
project collaboration. 

1.8 Fire Protection  

1.8.1 Provide and maintain temporary fire protection equipment during performance of the Works 
required by governing codes, regulations and bylaws. 

1.8.2 Burning rubbish and construction waste materials is not permitted on site. 

2 PRODUCTS (NOT APPLICABLE) 

3 EXECUTION (NOT APPLICABLE) 

END OF SECTION 
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1 GENERAL 

1.1 Security 

1.1.1 The Contractor shall assume overall responsibility for security of the site, during 
construction.  Security deemed necessary for protection against loss or damage of any 
equipment on site in relation to the project shall be the sole responsibility of the Contractor. 

1.1.2 Confine work and operations of employees as required by Contract Documents. Do not 
unreasonably encumber premises with products. 

1.1.3 Prohibit the committing of nuisance on the site and any employee found violating such a 
provision shall be promptly discharged. 

1.1.4 Positive visual identification shall be worn at all times and be monitored by the Engineer. 
Any person without valid identification will be removed from the site. No additional cost 
shall be incurred by the Owner for persons removed from site. 

1.2 Sanitary Facilities 

1.2.1 Provide sufficient sanitary facilities for all persons employed on the Contract subject to 
approval of type, size and location by the local health authorities and the Engineer. 

1.2.2 Maintain facilities with all required toilet room supplies in a clean and sanitary condition and 
disinfect frequently. 

1.2.3 Leave site in a clean sanitary condition. 

1.3 Construction / Engineer Offices 

1.3.1 Provide one 10’ x 10’ office. 

1.3.2 Furnish equipment specified for exclusive use of the Owner and Engineer. 

1.3.3 Ownership of equipment furnished under this article will remain, unless otherwise specified, 
that of the Contractor. 

1.3.4 Equipment furnished shall be new or when approved by the Owner like new in appearance 
and function. 

1.3.5 Provide all required temporary utilities. 

1.3.6 Provide field offices inspected and approved by the Ontario Electrical Safety Authority. 
Obtain Building Permits as required by Ontario Building Code (OBC). 

1.3.7 Provide stairs and landings in accordance with the OBC. 

1.3.8 Minimum Features: 

.1 120 V lighting and wall plugs. 

.2 Fluorescent ceiling lights. 
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.3 Electric heating and self contained air conditioning unit, properly sized for project 

locale and conditions. Provide ample electric power to operate installed systems. Size 
heating for internal temperature of 21 degrees C, outside temperature of minus 25 
degrees C, and allowance of 100 per cent of calculated heat load for infiltration. 

.4 Railed stairways and landings at entrances. 

.5 Weatherproof, insulated. 

.6 Doors to be fitted with cylinder locks, with the Engineer in possession of all keys. 

.7 Parking space to accommodate a minimum of one vehicle 

.8 Sanitary Facilities: 

.1 One sanitary facility to be flush type with hot and cold water and drains, electric 
water heater, all required supplies and to have a latch with a padlock on the 
doors, with access for Owner and cleaning staff only. 

.9 Exterior Door(s): 

.1 Number: One. 

.2 Type: Solid core. 

.3 Lock(s): Cylindrical; keyed alike. 

.10 Number of Windows: Two, complete with fly screens. 

.11 Minimum Interior Height: 2.4 m. 

1.3.9 Floor Space: minimum 100 sq ft. 

1.3.10 If Engineer’s office is to be located in the same structure as the Contractor’s 
superintendent’s office, it shall be partitioned off and provided with separate, lockable 
entrances. 

1.3.11 Trailer Type Mobile Structure: As manufactured by Armstrong, Miller, or Atco. 

1.3.12 All metal frame; all metal exterior, sides, and roof; and insulated double walls, floor, and 
roof. 

1.3.13 Security guard screens on all windows. 

1.3.14 Electric exhaust fan for lavatory, minimum 1.0 m3/min capacity, complete with backdraft 
damper. 

1.3.15 Field Office Equipment General: 

.1 Bottled Water Service: One, with cooler that can produce both hot water and cold 
water. 

.2 Refrigerator:  One. 
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.3 Microwave:  One. 

.4 Coffeemaker:  One. 

.5 Kettle: One. 

.6 Desk: One steel, 750 mm by 1500 mm with desk surface located 740 mm from floor. 

.7 Computer Chair: One with the following characteristics: 

.1 Five castor base. 

.2 Adjustable height. 

.3 Swivels. 

.4 Locking Back. 

.5 Adjustable seat back for height and angle. 

.6 Adjustable arms. 

.8 Lockable Storage Cabinet:  One, 900mm by 2100mm by 400mm. 

.9 Clothes Rack: One. 

.10 First Aid Kit: One. 

.11 Carbon Dioxide (10 Pound) Fire Extinguisher: One. 

.12 Multifunction Colour Printer/Copier, dry type, self-feeding, able to print 11 inch by 17 
inch, 8 1/2 inch by 11 inch, and 8 1/2 inch by 14 inch copies and collating multiple 
copies, reduction and enlargement capabilities; connected to internal network, include 
maintenance service agreement including all required supplies for the duration of 
contract. HP9040MFP or approved equal. 

1.3.16 Sign on entrance door reading “BLIND RIVER WATER TREATMENT PLANT INTAKE AND 
LOW-LIFT PUMPING STATION ENGINEER’S FIELD OFFICE”, letter height 100 mm 
minimum. Sign shall be lit. 

1.3.17 Property and Contents Insurance – The Engineer’s trailers shall be insured and all contents 
shall be insured for replacement value. Details of the insurance to be provided by the 
Contractor shall be approved by the Owner prior to provision of the field offices. 

1.3.18 Make available for Engineer’s use prior to start of the Work at site, to remain on the site for 
minimum of 30 calendar days after final acceptance of the Work. 

1.3.19 Locate where directed by the Engineer and as shown on the Contract Documents; level, 
block, tie down, skirt, provide stairways, and relocate when necessary and approved. 
Construct on proper foundations, provide proper surface drainage and connections for 
utility services. 

1.3.20 Raise grade under field office, as necessary, to elevation adequate to avoid flooding. 
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1.3.21 Provide sanitary facilities in compliance with provincial and local health authorities and 

Ontario Regulation 659/79. 

1.3.22 Maintain in good repair and appearance, and provide daily cleaning service and 
replenishment, as required, of paper towels, paper cups, hand soap, toilet paper, first-aid 
kit supplies, and bottled water. 

1.3.23 Replenish, as needed, facsimile paper, copier paper, ink and toner.   

1.3.24 Cleaning 

.1 Maintain sanitary facilities in compliance with provincial and local health authorities 
and Ontario Regulation 659/79. 

.2 Provide twice weekly cleaning services for the duration of the contract once the Project 
office has been furnished and occupied by the Engineer. 

.3 The cleaning service shall only be completed outside of regular office hours. 

.4 The cleaning service shall clean all areas of the project office with the exception of the 
truck bays. 

.5 Provide and maintain cleaning supplies at all times within the project office for the 
usage of the Engineer or Owner. 

.6 Provide and maintain supplies for all washrooms. 

1.3.25 Landscaping and Maintenance 

.1 Provide year-round landscaping and exterior maintenance including, but not limited to 
grass cutting, snow removal, and general landscaping at the project office. 

1.3.26 Provide pest and rodent control. 

1.3.27 Arrange and pay (including monthly rentals) for the duration of the contract and issuance of 
final certificate: 

.1 High speed Internet connection or stick complete with required hardware, software, 
installation and setup for the Engineer’s site representatives. Contractor to arrange 
and pay monthly costs for service.  

1.3.28 Maintain documents and materials on-site, in the construction office, in accordance with 
these specifications. 

1.3.29 Maintain documents in order and make available for viewing by Engineer and Ministry of 
Labour Inspector at all times. 

1.4 Storage Sheds 

1.4.1 Provide adequate weather tight sheds with raised floors, for storage of materials, tools and 
equipment, which are subject to damage by weather. 

1.4.2 Provide heated storage structures. 
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1.4.3 Maintain storage sheds in a neat and clean condition. 

1.5 Scaffolding and Supports 

1.5.1 Provide and maintain scaffolding, ramps, ladders, swing staging, platforms and temporary 
stairs required to complete the work. 

1.5.2 Do not load or permit the loading of any part of the Works with a weight or force that will 
endanger the Works. 

1.6 Construction Parking 

1.6.1 Parking will be permitted in areas as approved by the Engineer, provided it does not disrupt 
plant maintenance vehicles nor the performance of operations staff. 

1.6.2 Provide and maintain adequate access to project site. 

1.6.3 Snow removal to be performed and paid for by the Contractor at no additional cost to the 
Contract.  Included in the cost of snow removal is the off-site disposal of accumulated 
removed snow, at a time deemed necessary by the Engineer. 

1.6.4 If authorized to use existing roads for access to project site, maintain such roads for 
duration of Contract and make good damage resulting from Contractors' use of roads. 

1.6.5 If existing access roads are maintained by the Owner including snow removal, do not store 
materials or modify the road that will affect snow clearing. Any damages resulting from the 
Contractors negligence will be the responsibility of the Contractor. 

1.6.6 When site space is not adequate, arrange for and/or maintain additional off-site parking. 

1.7 Hoisting 

1.7.1 Provide, operate and maintain hoists and cranes required for moving of workers, materials 
and equipment. 

1.7.2 All hoists and cranes shall be operated by qualified operators. 

1.8 Temporary Barriers and Enclosures 

1.8.1 Provide temporary barriers to prevent unauthorized entry to construction, site office and on-
site parking areas, and to protect existing facilities and adjacent properties from damage 
from the Contractor’s operations. 

1.8.2 Where appropriate, equipment barriers with vehicular and pedestrian gates with locks. 

1.8.3 Provide security and facilities to protect the Work and the Site from unauthorized entry, 
vandalism and theft. 

1.8.4 Maintain a log of workers and visitors and make the log available to the Engineer upon 
request.  Include the date, name, address and company employed by, company/ person 
invited, time in and time out for each person, and record deliveries and security incidents. 



BLIND RIVER WTP – INTAKE AND LLPS Section 01520 

Town of Blind River CONSTRUCTION FACILITIES 

Contract No. PS-2026-01 Page 6 of 6 

 
1.9 Temporary Connections and Staging of Work 

1.9.1 The Contractor is fully responsible for the installation, maintenance and eventual removal of 
the all temporary connections required to complete the works. 

1.9.2 A staging and shutdown plan for these connections must be prepared and submitted to the 
Engineer for approval at least 14 days in advance of this work. 

1.10 Removal of Temporary Facilities and Controls 

1.10.1 Remove temporary utilities, equipment, facilities, materials prior to the Substantial 
Performance inspection. 

1.10.2 Remove underground installations to a minimum depth of 600 mm.  Grade and restore the 
Site as indicated on the drawings or in the specifications. 

1.10.3 Clean and repair damage caused by installation or use of temporary work.  Restore existing 
facilities used during construction to their original and functional condition 

2 PRODUCTS (NOT APPLICABLE) 

3 EXECUTION (NOT APPLICABLE) 

END OF SECTION 
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1 GENERAL 

1.1 Description 

1.1.1 This section provides the general equipment stipulations that apply to all products, 
materials and equipment provided for this contract.  These requirements are in addition to 
the detailed requirements that may be covered under individual equipment specification or 
manufacturer specific requirements.    

1.2 Reference Standards 

1.2.1 Conform to standards, in whole or in part as requested in each of the specifications. 

1.2.2 If there is a question as to whether any product or system is in conformance with applicable 
standards, the Engineer reserves the right to have such products or systems tested to 
prove or disprove conformance. 

1.2.3 The cost for such testing will be borne by the Owner in the event of conformance with 
Contract Documents or by the Contractor in the event of non-conformance. 

1.2.4 Conform to the latest date of issue of referenced standards in effect on date of submission 
of Tender, except where specific date or issue is specifically noted.  

1.3 Quality 

1.3.1 Products, materials, equipment and articles (referred to as products throughout 
specifications) incorporated in the Works shall be new, not damaged or defective, and of 
best quality (compatible with specifications) for purposes intended.  If requested, furnish 
evidence as to type, source and quality of products provided. 

1.3.2 Defective products identified prior to completion of the Work will be rejected regardless of 
previous inspections.  Inspection by the Engineer or any agent of the Owner at no time 
relieves the Contractor from responsibility for the supply of acceptable quality products. 

1.3.3 Remove and replace defective products at own expense and be responsible for delays and 
expenses caused by the rejection of defective products. 

1.3.4 Should any dispute arise as to the quality or fitness of any products, the decision to accept 
the product(s) rests strictly with the Engineer based upon the requirements of the Contract 
Documents. 

1.3.5 Unless otherwise indicated in the Specifications, maintain uniformity of manufacture for any 
particular or like item throughout the Works. 

1.3.6 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.  

1.4 Availability 

1.4.1 Immediately upon signing the Contract, review the product delivery requirements and 
anticipate foreseeable supply delays for any items.  If delays in supply of products are 
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foreseeable, notify the Engineer of such, in order that substitutions or other remedial action 
may be considered and authorized in ample time to prevent delay in performance of the 
work. 

1.4.2 In the event of failure to notify the Engineer at commencement of the Works and, should it 
subsequently appear that the Works may be delayed for such reason, the Engineer 
reserves the right to substitute more readily available products of similar character, at no 
increase in the Contract Price or at no change to the Contract Time.  

1.5 Storage, Handling and Protection 

1.5.1 Handle and store products in a manner so as to prevent damage, adulteration, deterioration 
and soiling and in accordance with manufacturer’s instructions. 

1.5.2 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 they 
are to be incorporated in the Works. 

1.5.3 Store products subject to damage from weather in weatherproof enclosures. 

1.5.4 Store cementitious products clear of earth or concrete floors, and away from walls. 

1.5.5 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. 

1.5.6 Store sheet materials, lumber and drywall on flat, solid supports and keep clear of ground.  
Slope to shed moisture. 

1.5.7 Store and mix paints in heated and ventilated areas.  Remove oily rags and other 
combustible debris from site daily.  Take every precaution necessary to prevent 
spontaneous combustion. 

1.5.8 Remove and replace damaged products at own expense and to the satisfaction of the 
Engineer. 

1.5.9 Touch-up damaged factory finished surfaces to the Engineer’s satisfaction.  Use touch-up 
materials to match original.  Do not paint over name plates.  

1.6 Transportation 

1.6.1 Pay the costs of transportation of products required in performance of the Works. 

1.6.2 Transportation cost of products supplied by the Owner will be paid for by the Owner.   

1.6.3 Unload, handle and store such products at the Works.  

1.7 Manufacturer’s Instructions 

1.7.1 Unless otherwise indicated in the specifications, always 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. 
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1.7.2 Notify the Engineer in writing of conflicts between Specifications and manufacturer’s 

instructions.  The Engineer will clarify or establish the most appropriate solution to the 
conflict. 

1.7.3 Improper installation or erection of products, due to failure in complying with manufacturer’s 
instructions, authorizes the Engineer to require removal and re-installation at no increase in 
the Contract Price or at no change to the Contract Time.  

1.8 Quality of Work 

1.8.1 Ensure Quality of the Works is of the highest standard and is executed by workers 
experienced and skilled in their respective duties for which they are employed.  
Immediately notify the Engineer if the nature of the work is such as to make it impractical to 
produce required results. 

1.8.2 Do not employ anyone unskilled in their required duties.  The Engineer reserves the right to 
require dismissal from the Works of any workers deemed incompetent or careless. 

1.8.3 Decisions as to standard or fitness or the Quality of Work, in cases of dispute, rest solely 
with the Engineer, whose decision is final. 

1.9 Coordination 

1.9.1 Ensure the cooperation of all work in the layout of the Works. Maintain efficient and 
continuous supervision over the entire works. 

1.9.2 Be responsible for construction and placement of openings, sleeves, accessories and any 
materials or work necessary to fully coordinate all of the Works outlined in the 
Specifications. 

1.9.3 Before installation, inform the Engineer of all potential interferences and complete 
installation as directed by the Engineer.  

1.10 Concealment 

1.10.1 In finished areas, conceal pipes, ducts and wiring in floors, walls and ceilings or as 
indicated on drawings and specifications.  

1.11 Remedial Work 

1.11.1 Perform remedial work required to repair or replace parts or portions of the Works identified 
as defective or unacceptable. Coordinate adjacent affected work as required. 

1.11.2 Perform remedial work by specialists familiar with materials affected.  Perform in a manner 
to neither damage nor put at risk any portion of the Works.  

1.12 Locations of Fixtures  

1.12.1 Consider location of fixtures, outlets and mechanical and electrical items indicated as 
approximate. Fully coordinate their final placement and positioning. 

1.12.2 Where in doubt, or in the case of potential interferences, inform the Engineer and install as 
directed. 
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1.13 Material Fasteners 

1.13.1 Provide metal fastenings and accessories in same texture, colour and finish as adjacent 
materials, unless otherwise indicated. 

1.13.2 Prevent electrolytic action between dissimilar metals and materials by providing isolation 
kits, gaskets or some other manner of isolation as directed by Engineer. 

1.13.3 Use non-corrosive hot dip galvanized steel fasteners and anchors for securing exterior 
work, unless stainless steel or other materials are specifically requested in the affected 
Specifications.  This clause will only apply if fastener and anchor material is not identified 
elsewhere. 

1.13.4 Space anchors within the individual load limit or shear capacity and ensure that they 
provide positive permanent anchorage. Wood or any other organic material plugs are not 
acceptable. 

1.13.5 Keep exposed fastenings to a minimum, space evenly and install neatly. 

1.13.6 Fastenings that cause spalling or cracking of material to which anchorage is made, are not 
acceptable. 

1.14 Equipment Guards 

1.14.1 Provide approved securely mounted equipment guards suitably reinforced and neatly 
formed of at least 12 gauge steel perforated sheet or expanded sheet metal for couplings, 
belts, chain drives, extended shafts and around all moving parts. 

1.14.2 Eliminate sharp edges with suitable borders neatly welded to perforated sheet. 

1.14.3 Provide guards hot-dip galvanized after fabrication. 

1.15 Base Plates 

1.15.1 Mount equipment and driver on a common base plate in a compact arrangement. 

1.15.2 Provide equipment base plates complying with the OSHA of heavy cast iron or of welded 
structural steel section at least 13 mm thick. Provide mounting plates at least 19 mm thick 
for mounting equipment and driver. Machine surfaces for mounting equipment and driver to 
an arithmetical average roughness height of less than 2.8 mm 

1.15.3 Provide closed base plates suitable for grouting. Provide grout holes, vent holes and 
anchor bolt holes in the base plates. 

1.15.4 For equipment where leakage or condensation may occur, provide base plates with a drip 
lip and drain connections to the exterior of the base. Provide bossed connections to drip 
lips below the gutter invert and at least, 25 mm N.P.T. Provide piping from the drain 
connections to the building drainage system. 

1.16 Nuts and Bolts 

1.16.1 Unless specified otherwise, use U.S. standard hexagonal nuts and bolts for bolted 
connections. Project bolt ends beyond the nut faces at least 3 mm but not more than 1 bolt 
diameter. Use cadmium plated bolts and nuts on stainless steel flanges; provide stainless 
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steel washers under bolt head and nut; use cadmium plated steel bolts and nuts on black 
steel and cast flanges. 

.1 Use 316 SS nuts, washers and bolts when used in a submersible application and high 
humidity condition 

1.17 Equipment Anchorage 

1.17.1 Use anchors of standard commercial sizes and patterns with material and finish suitable for 
service. 

1.17.2 Use heavy hexagon head bolts, semi-finished unless otherwise specified or required by the 
vendor.  Use No. 304 stainless steel as a minimum for all areas unless indicated otherwise 
on the Contract Drawings or affected specifications. 

1.17.3 Anchor bolts shall not project more than one diameter beyond nuts. 

1.17.4 Use No. 304 SS type washers on equipment, sheet metal and soft gasket lock type 
washers where vibrations occur.  Use resilient washers with stainless steel. 

1.18 Protection of Work In Progress  

1.18.1 Adequately protect the work completed or in progress.  Work damaged or defaced, due to a 
failure to provide protection, is to be removed and replaced, or repaired, as directed by the 
Engineer, at no increase in the Contract Price or at no change to the Contract Time. 

1.18.2 Prevent overloading of any part of the building.  Do not cut, drill or sleeve any load bearing 
structural member, unless specifically indicated, without written approval of the Engineer. 

2 PRODUCTS (NOT APPLICABLE) 

3 EXECUTION (NOT APPLICABLE) 

END OF SECTION 
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1 GENERAL 

1.1 Description 

1.1.1 This section describes the cleaning requirements for the project site.   

2 EXECUTION  

2.1 Project Cleanliness 

2.1.1 Maintain the Works in tidy condition, free from accumulation of waste products and debris, 
other than that caused by the Owner or other contractors. 

2.1.2 Remove waste materials from site at regularly scheduled times or dispose of as directed by 
the Engineer. Do not burn waste materials on site. 

2.1.3 Make arrangements with and obtain permits from authorities having jurisdiction for disposal 
of waste and debris. 

2.1.4 Provide onsite drum containers for collection of waste materials and debris. 

2.1.5 Provide and use clearly marked separate bins for recycling. 

2.1.6 Remove waste material and debris from site and deposit in waste container at end of each 
working day. 

2.1.7 Dispose of waste materials and debris off site. 

2.1.8 Clean interior areas prior to the start of finish work and maintain areas free of dust and other 
contaminants during finishing operations. 

2.1.9 Store volatile waste in covered metal containers and remove from premises at the end of 
each working day. 

2.1.10 Provide adequate ventilation while using volatile or noxious substances. The use of building 
ventilation systems is not permitted for this purpose. 

2.1.11 Use only cleaning materials recommended by the manufacturer of the surface to be cleaned, 
and as recommended by the cleaning material manufacturer. 

2.1.12 Schedule cleaning operations so that resulting dust, debris and other contaminants will not 
fall on wet, newly painted surfaces and will not contaminate building systems or electrical or 
control panels. 

2.2 Final Cleaning 

2.2.1 Prior to Substantial Performance or Completion or the Works, remove surplus products, 
tools, construction machinery and equipment not required for performance of remaining work. 

2.2.2 Remove waste products and debris other than that caused by others, and leave the Works 
clean and suitable for occupancy. 
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2.2.3 Remove waste products and debris other than that caused by the Owner or other contractors. 

2.2.4 Make arrangements with and obtain permits from authorities having jurisdiction for disposal 
of waste and debris. 

2.2.5 Clean and polish glass, mirrors, hardware, wall tile, stainless steel, chrome, porcelain 
enamel, baked enamel, plastic laminate, and mechanical and electrical fixtures. Replace 
broken, scratched or disfigured glass. 

2.2.6 Remove stains, spots, marks and dirt from decorative work, electrical and mechanical 
fixtures, furniture fitments, walls, and floors.  

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

2.2.8 Vacuum clean and dust building interiors, behind grilles, louvres, screens and electrical 
control panels. 

2.2.9 Inspect finishes, fitments and equipment and ensure specified workmanship and operation. 

2.2.10 Broom clean and wash exterior walks, steps and surfaces; rake clean other surfaces or 
grounds. 

2.2.11 Remove dirt and other disfiguration from exterior surfaces caused by construction. 

2.2.12 Clean, sweep and wash all paved or concrete areas affected by construction. 

2.2.13 Clean equipment and fixtures to a sanitary condition and clean or replace filters of mechanical 
equipment. 

2.2.14 Ensure downspouts, and drainage systems have not become blocked by construction 
activities.  Clean and remove blockages if required. 

2.2.15 Remove debris and surplus materials from crawl areas and other accessible concealed 
spaces 

3 PRODUCTS (NOT APPLICABLE) 

END OF SECTION 
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1 GENERAL 

1.1 Intent of Section 

1.1.1 This section covers the flushing and disinfection of water retaining structures, and in-plant 
potable water process piping. 

1.1.2 The Contractor shall be responsible to flush, test and sterilize all structures and pipework in 
such lengths or sections as the Engineer shall direct, and provide all labour, water, chemicals 
and chemical metering equipment, pumps, gauges, caps, stoppers, air release cocks, 
pipework and other apparatus required to complete the tests.  The Contractor shall employ 
qualified specialists if necessary. 

1.2 Acceptable Specialist Sub-contractor 

1.2.1 The specialists shall be fully experienced in providing disinfection services of water retaining 
structures, and potable water process piping and shall provide references of disinfection work 
completed for other water treatment plant projects in Ontario if requested. Should the 
Contractor intend on completing the disinfection work themselves, they shall provide 
references of their experience to the Engineer for review and approval.  The Engineer 
reserves the right to reject the Contractors experience and the Contractor shall use one of 
the acceptable specialist sub-contractors listed below at no extra cost to the Owner. 

1.2.2 Acceptable Specialist Sub-contractors include: 

.1 Corix Group of Companies 

.2 Jackson-Tkach Inc. 

.3 Canadian Pipeline Cleaning Inc. 

.4 Engineer approved equal. 

2 PRODUCTS (NOT APPLICABLE) 

3 EXECUTION 

3.1 Disinfection Standards 

3.1.1 Infrastructure in continuous contact with potable water shall be disinfected in accordance 
with the requirements of the following ANSI/AWWA Standards:     

ANSI/AWWA Standard Standard Name 

C651-05 AWWA Standard for Disinfection Water Mains 

C652-11 AWWA Standard for Disinfection of Water-Storage 
Facilities 

3.1.2 Should there be conflicts between the above-noted standards or with the specifications, the 
more stringent provisions shall apply between the two. 
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3.2 Disinfection of Water Retaining Structures 

3.2.1 The Contractor shall submit a disinfection plan and methodology for all piping and water 
retaining structures for review by the Owner and the Engineer, at least 15 working days 
before disinfection is proposed to be carried out. 

3.2.2 Prior to placing water retaining structures into service, the Contractor shall disinfect water 
retaining structures per this specification. All disinfection operations shall be supervised by 
the Engineer. 

3.2.3 Disinfection of water retaining structures shall be carried out in accordance with the 
requirements of the appropriate standard referenced in the table above. There are three 
disinfection methods provided in the Standard, however, only Method 2 or Method 3 shall 
be used by the Contractor unless otherwise noted or agreed to by the Engineer and Owner. 

3.2.4 Disinfection shall not commence until components have been cleaned and thoroughly 
flushed. 

3.2.5 After the disinfection procedure is completed and before the facilities are placed in service, 
water shall be sampled and tested for chlorine residual and coliform organisms in accordance 
with the relevant standard. 

3.3 Bacteriological Sampling and Testing 

3.3.1 Before a water storage facility or treatment facility is placed in service, bacteriological 
sampling and testing shall be performed in accordance with the above-noted respective 
AWWA Standard, and Ontario Regulation 170/03.  

3.3.2 The water samples for bacteriological testing shall be taken by the Operating Authority for 
the existing facility only.  

3.3.3 The Operating Authority shall be responsible for sending the samples to a registered 
laboratory for testing. 

3.3.4 Analytical fees for the initial round of sampling will be absorbed by the Operating Authority. 
The Contractor will be responsible for fees related to additional samples submitted due to 
failed results plus any costs associated with providing additional water.  

3.4 Discharge of Chlorinated Water 

3.4.1 Safely dispose of all chlorinated water from draining operations or used for testing, flushing 
or disinfecting waterworks. 

3.4.2 Do not discharge any untreated chlorinated water into any storm sewer, watercourse or 
sanitary sewer. 

3.4.3 A reducing agent to neutralize residual chlorine shall be applied to the chlorinated water used 
for the disinfection of treatment facilities and water retaining structures and piping prior to 
discharge to the environment, in accordance with the requirements of the appropriate above-
noted AWWA Standard or MECP regulation. The Contractor will bear all associated costs 
with the materials and labour required for dechlorination and discharge of chlorinated water. 

3.4.4 Approved dechlorinating agents: 
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.1 Hyrdogen Peroxide 

.2 Sulphur Dioxide. 

.3 Sodium Bisulphate. 

.4 Sodium Metabisulphate. 

3.4.5 In all cases, the wasted water must be neutralized to provide a total chlorine residual of less 
than 0.002 mg/L at the outfall where detrimental effects may be suffered by plants and/or 
animals in the natural environment. The Contractor is responsible for monitoring and testing 
the discharge of all wastewater in the presence of the Engineer.  Should test results show a 
residual of greater than 0.002 mg/L, the discharge shall be ceased immediately, and the 
procedure modified to meet the requirement of less than 0.002 mg/L of total chlorine. 

3.4.6 Notify the following authorities regarding the method to be used to dechlorinate potable water 
and obtain approval from the Engineer prior to discharge of any chlorinated water to the 
environment: 

.1 For drainage ditches and storm sewers, notify the Owner. 

END OF SECTION 
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1 GENERAL 

1.1 Description 

1.1.1 This Section specifies requirements for work during the Warranty Period. 

1.2 General 

1.2.1 Provide all warranties outlined in the Contract Documents from the time of Completion of 
the Works as set out in the Completion Certificate.  The Contractor is advised that the 
warranty period does not commence until the Completion Certificate has been issued by 
the Engineer.  Substantial Performance does not qualify as Completion. 

1.2.2 Perform warranty work required during progress of the work and during the Warranty 
Period.  Reference section 01770 Closeout Procedures, 01780 Closeout Documents and 
GC 52 of General Conditions. 

1.2.3 Extend warranties on any component of the work that is required to be placed in operation 
prior to Completion of the Works for the purpose of complying with the sequence of 
construction. 

1.3 Submittals 

1.3.1 Inform the Engineer in writing of the arrangements made for carrying out warranty work 
during the Warranty Period. 

1.3.2 Provide a telephone number and address for receipt of notices relating to matters requiring 
action by the Contractor during the Warranty Period. 

1.4 Inspection and Declaration of Final Completion 

1.4.1 Request inspection for Final Completion no later than 10 working days before the expiry of 
the Warranty Period. 

1.4.2 Participate in a joint inspection of the Works for the purpose of establishing Final 
Completion.  Arrange for, coordinate and pay for any special access required to inspect the 
Works, such as the draining of tanks. 

1.4.3 Review the status of all Warranty items carried out during the Warranty Period with the 
Engineer. 

1.4.4 Complete all outstanding deficiencies, repair noted defects, complete all outstanding 
warranty items and obtain the Engineer’s written agreement that all works are complete in 
accordance with the Contract Documents. 

1.4.5 Apply for Final Completion. 

1.5 Work during Warranty Period 

1.5.1 Perform all warranty work required upon receipt of verbal or written notices from the 
Engineer. 
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1.5.2 Repair or make good settlements and defects on surfaces of backfilled trench or 

excavations. 

1.5.3 Repair all damages to structures caused by settlement of ground adjacent to or over 
excavation. 

1.5.4 Maintain all trees and shrubs either planted or relocated for the duration of the Warranty 
Period. 

1.6 Repair by Owner 

1.6.1 The Owner will, without giving notice to the Contractor, repair shrinkages or defects that are 
dangerous in nature, that constitute an extreme emergency or that affect the operation of 
the Works.  The Contractor will be notified of less serious conditions prior to work being 
performed. 

1.6.2 The Engineer will notify the Contractor of emergency work performed by the Owner. 

1.6.3 The cost of labour, equipment and material to perform emergency work will be charged to 
the Contractor 

2 PRODUCTS (NOT APPLICABLE) 

3 EXECUTION (NOT APPLICABLE) 

END OF SECTION 
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1 GENERAL 

1.1 Description 

1.1.1 This section includes procedures for the purpose of issuance of Substantial Performance 
and Completion of the Works. 

1.2 Final Cleaning 

1.2.1 Execute final cleaning per Section 01740 Cleaning prior to Substantial Performance of the 
Work. 

1.2.2 Clean debris from drainage systems or swales. 

1.2.3 Clean the Site; sweep paved areas and rake clean landscaped surfaces.  

1.2.4 Maintain cleaning until acceptance by the Owner. 

1.3 Restoration 

1.3.1 As a minimum, restoration shall mean replacement, repairs, or reconstruction to a condition 
at least as good as or better than the condition prior to commencement of the Work. 

1.3.2 Except where specifically required otherwise by other Sections, restore areas of the Work 
and areas affected by the performance of the Work to conditions that existed prior to 
commencement of the Work and to match condition of similar adjacent, undisturbed areas. 

1.3.3 Ensure that restored areas match existing grade and surface drainage characteristics, except 
as otherwise specified, and ensure a smooth transition from restored surfaces to existing 
surfaces. 

1.3.4 Do not alter original conditions without prior written approval from the Engineer. 

1.3.5 Without limiting the generality of the foregoing or other requirements of the Contract 
Documents, preserve and protect existing features encountered at the Site during 
performance of the Work including, but not limited to buildings, wells, yard hydrants, 
structures, fences, utilities, access roads, grassed areas, trees and other graded or improved 
areas. 

1.3.6 Utilize construction methods and procedures during performance of the Work which keeps 
disturbance and damage of whatever nature to existing conditions to the practical minimum. 
Where work necessitates root or branch cutting, do not proceed without the Engineer's prior 
approval. 

1.3.7 Ensure that quality, grades, elevations, and the extent of bedding, cover, and other backfill 
materials including subgrades, finish grades, and thickness of materials for roadways are 
properly documented during their removal to ensure reconstruction to at least their original 
and functional condition. 

1.3.8 Restoration Material: New, except as otherwise specified, not damaged or defective, and of 
the best quality for the purpose intended. Furnish evidence as to type, source, and quality of 
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materials or products furnished when requested by the Engineer or specified in other 
Sections. 

1.3.9 Should any dispute arise as to the quality or fitness of materials, whether obtained on or off 
Site, whether previously inspected by the Engineer prior to use or not, the decision to use 
any material or product in the finished Works will rest solely with the Engineer. 

1.3.10 Remove from the Site clean material not approved for reuse. 

1.3.11 Handle and store products and materials in a manner to prevent damage, adulteration, 
deterioration, and soiling and in accordance with manufacturers' instructions when 
applicable. 

1.3.12 Prior to commencement of restoration work, inform the Engineer of proposed material, 
methods, and procedures to repair, replace, or reconstruct disturbed, damaged, or suspected 
damage to the Work. 

1.3.13 Perform cutting, fitting, remedial, and coordination work to make the several parts of the Work 
fit together. 

1.3.14 Except as specified otherwise, dismantle and salvage materials for reuse where practicable. 

1.3.15 Exercise due care when removing material for salvage. Repair or replace materials damaged 
through improper handling or through loss after removal. 

1.3.16 Store and protect removed material approved for reuse in approved locations.  Beginning of 
restoration work means acceptance of existing conditions. 

1.3.17 Repair pavement, roads, sod, and all other areas affected by construction operations and 
restore them to original condition or to minimum condition specified. 

1.4 Inspection and Declaration of Substantial Performance 

1.4.1 Contractor's Inspection: The Contractor and all Subcontractors shall conduct an inspection 
of the Work, identify deficiencies and defects, and repair as required to conform to the 
Contract Documents. 

1.4.2 Notify the Engineer in writing of satisfactory completion of the Contractor's Inspection and 
that corrections have been made and request the Engineer's Inspection. 

1.4.3 Owner staff to attend inspection with Engineer and Contractor. 

1.4.4 Completion: Submit a written certificate that the following has been performed: 

.1 Work has been completed and inspected for compliance with Contract Documents. 

.2 Defects have been corrected and deficiencies have been completed to a dollar value 
per the General Conditions of the Contract. 

.3 Equipment and systems have been tested, adjusted and balanced and are fully 
operational. 

.4 Electrical inspections and approvals are complete and submitted. 
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.5 All required documentation has been submitted per Section 01780. 

.6 Operation of systems has been demonstrated to the Owner’s personnel. 

.7 All required training has been delivered. 

.8 Work is complete and ready to be used for the purposes intended. 

1.4.5 Agree to a list of outstanding work and deficiencies that do not affect Substantial Performance 
with the Engineer. 

1.4.6 Apply for Substantial Performance. 

1.5 Completion 

1.5.1 Complete all remaining outstanding work and deficiencies within the timeframe stipulated in 
the Form of Tender or within the dollar value per the General Conditions of the Contract. 

1.5.2 Final Inspection: When all the outstanding items and deficiencies that did not affect 
Substantial Performance have been completed, request final inspection of the Works by the 
Engineer and the Owner. 

1.5.3 Complete any outstanding work or deficiencies arising out of the final inspection that are 
deemed to affect issuance of the Certificate of Completion and related Payment Certificate. 

2 PRODUCTS (NOT APPLICABLE) 

3 EXECUTION (NOT APPLICABLE) 

END OF SECTION 
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1 GENERAL 

1.1 Description 

This section provides requirements for: 

1.1.1 As-Recorded drawings, samples, and specifications. 

1.1.2 Equipment and systems. 

1.1.3 Product data, materials and finishes, and related information. 

1.1.4 Operation and maintenance data. 

1.1.5 Spare parts, special tools and maintenance materials. 

1.1.6 Warranties and bonds. 

1.1.7 Final site survey. 

1.2 Submission 

1.2.1 Prepare instructions and data by personnel experienced in the maintenance and operation 
of described products and submit two hardcopies for the Engineer’s review. 

1.2.2 One copy will be returned with comments and one copy will be retained to assist the 
Engineer and will be returned after delivery of the final copies. 

1.2.3 Revise the content of documents as required prior to final submittal. 

1.2.4 Ensure spare parts, maintenance materials and special tools provided are new, 
undamaged and not defective, and of the same quality and manufacture as products 
provided in the Works. 

1.2.5 If requested, furnish evidence as to type, source and quality of products provided. 

1.2.6 Defective products will be rejected, regardless of any previous inspections by the Engineer 
or other agents of the Owner. Defective products to be replaced at the Contractor’s 
expense. 

1.2.7 Pay the costs of transportation related to replacement of defective products. 

1.3 Operation and Maintenance Data 

1.3.1 Manual 

.1 An organized compilation of operating and maintenance data including detailed 
technical information, documents and records describing operation and maintenance 
of individual products or systems as specified in individual Sections of Divisions 02 to 
16. 

1.3.2 General 
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.1 Provide three hardcopies of documentation including as-constructed shop drawings to 

instruct the Owner’s operations and maintenance staff in the operation and associated 
maintenance of each piece of equipment and system as supplied and installed.  The 
following description is provided to the Contractor to describe the general 
requirements of the Operation and Maintenance Manuals.  All information may not 
apply in all cases.  Similarly, the Contractor may be required to provide additional 
information to adequately describe the equipment. 

.2 The Contractor will prepare a skeleton of the O&M Manual including table of contents, 
section tabs and scale mock-up of printing proposed.  The Contractor will provide all 
the documentation required for the completed O&M Manuals before commencement 
of the start-up period.  No payment for any work will be made over 90% of the Contract 
value until all documentation for the completed O&M Manuals are received and 
accepted as satisfactory.  For the purpose of this Section, Contract Value will be equal 
to the Total Tender Price less applicable taxes and Contingency Allowance, plus 
approved Change Orders. 

.3 In construction projects where work is carried out in distinct stages, the relevant 
portion of the manual will be required for that section of the work prior to equipment 
start-up.  If completed documentation for this section of the work is not available, 
further payment will be withheld. 

1.3.3 Contents 

.1 Provide the material in volumes as described below.  It is not necessary that each 
volume be in a separate binder.  However, the arrangement must be approved by the 
Engineer.  Where a binder is nearly full, the material of the next volume will be in a 
separate binder. 

.1 Volume 1 – Operating Manual 

.2 Volume 2 – Architectural/Structural Maintenance 

.3 Volume 3 – Mechanical Operations and Maintenance 

.4 Volume 4 – Electrical and Instrumentation Operations and Maintenance. 

.1 Provide the following information for each system and major piece of 
equipment. Refer to each piece of equipment by its name and tag number.  
Where manufacturer’s literature covers several models or options, highlight 
the applicable information and cross out redundant information. 

.1 Index of information in that section in order of appearance. 

.2 Description of system, components and technical data.  Include 
interfaces, sequences, operations, characteristics changes for seasonal 
operation. 

.3 Maintenance and operating instructions, including: 

.1 Installation instructions 

.2 Procedure for starting 
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.3 Proper adjustment 

.4 Test procedures 

.5 Procedure for operating 

.6 Procedure for shutdown 

.7 Safety precautions 

.8 List of electrical relay settings and control and alarm contact 
settings. 

.1 Troubleshooting data 

.2 Preventative maintenance program complete with: 

.3 Suggested check list sheets 

.4 List of points to be greased or oiled 

.5 Recommended type, grade and temperature range of 
lubricants 

.6 List of wear points to be inspected and/or adjusted 
regularly 

.7 Suggested schedule of lubrication and inspection 

.9 Schematic, single line and wiring diagrams 

.10 Valve tag list 

.11 Recommended spare parts list 

.12 Certification, guarantee, warranty 

.13 Service representatives – name, address and telephone number 

.14 Suppliers for replacement parts – name, address and telephone 
numbers 

.15 Test results; witness testing and commissioning, reports 

.16 Test data for piping systems (degreasing, flushing, disinfection) 

.17 Hydrostatic or air tests performance 

.18 Equipment alignment certificates 

.19 Balancing data for air and water systems 
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.20 Inspection approval certificates for all types of systems; plumbing 

and piping, hot air and ventilating, electrical supervisory, etc. 

1.3.4 The material submitted in accordance with the contractual requirements for “As-
Constructed Shop Drawings” is generally bulky and difficult to file in a binder.  If requested 
by the Engineer, provide copies of all “As-Constructed Shop Drawing” material in a single 
drawer legal size cardboard file cabinet.  Arrange in accordance with the Construction 
Specifications Institute.  Identify any material located in the file cabinet as such in the 
appropriate location in the binders. 

1.3.5 At the Engineer’s discretion, provide the information in plastic map pockets in appropriate 
sections in the binders. 

.1 Binders 

.1 Binders shall be large capacity, expanding/catalogue type for 11 x 8-1/2 sheets 
with expanding, lockable posts, 2” to 4”, or 3” to 5” capacity, having fully hinged 
(metal, piano type) hard covers bound in heavyweight black fabricord with custom 
embossed gold lettering.  Allow minimum 1/4” empty space inside each binder.  
Binders: ACCO 50505 05426, 50505 05436, or equal. 

.2 The custom embossed gold lettering on the front cover and spine must include: 
the name of the Owner, Contract No., Contract Title, Owner Logo, “Operation & 
Maintenance Manual” title, Volume x of y number, Divisions included, and Set x of 
y number.  Template for spine and cover page attached. 

.3 Binder accessories – Sections will be separated with the divider pages with 
labelled printed indexes (side tabs) and reinforces with a rip-proof, three hold 
punched strip, or similar protection.  Drawings will be folded and inserted in 
labelled clear plastic binder type pockets/sleeves (page protectors). CDs, DVDs, 
and other electronic media will be placed in labelled, clear plastic, static free 
binder type holder sheets. 

.2 Provide one electronic pdf copy on CD-ROM and three individually bound hardcopies 
of completed Operations and Maintenance Manuals in accordance with Section 01700 
– Contract Closeout. 

1.4 Record Drawings and Samples 

1.4.1 The Owner will supply a set of contract drawings.  Mark thereon all revisions in red ink as 
the job progresses to produce a set of record drawings. 

1.4.2 Dimension locations (vertically and horizontally) of buried or concealed work, especially 
piping and conduit, with reference to exposed structures.  Dimension the installed locations 
of concealed service lines on the site or within the structure by reference from the centre 
line of the service to the structure column lines or other main finished faces or other 
structural point easily identified and located in the finished work. 

1.4.3 Update these drawings and make available for monthly review.  Payment against the 
Progress Payment line item for updated drawings will be withheld if drawings have not 
been maintained up-to-date. 
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1.4.4 Submit record drawings for electrical schematic and instrument control diagrams.  Submit 

operation and maintenance instruction manuals with updated control diagrams, revised to 
show construction revisions.  

1.4.5 Submit record drawings in SI metric units. 

1.4.6 Record on the white prints on a daily basis, work constructed differently than shown on the 
Contract Documents.  Record all changes in the work caused by site conditions, or 
originated by the Owner, the Engineer, the Contractor, or a sub-contractor and by addenda, 
supplemental drawings, site instructions, supplementary instructions, change orders, 
correspondence, and directions of regulatory authorities.  Accurately record the location of 
concealed mechanical services and electrical main feeders, junction boxes and pull boxes.  
Do not conceal critical work until its location has been recorded. 

1.4.7 Do not use these drawings for daily working purposes and make the set available for 
periodic inspection by the Engineer.   

1.4.8 Make records in a neat and legibly printed manner with non-smudging medium. 

1.4.9 The Contractor shall scan the complete set of “record drawing” mark-ups to PDF (full 
resolution) and upload progress “record drawing” sets onto the CIMA FTP site and transmit 
to the Engineer at the end of the project. 

1.4.10 Submit all marked up record drawings to the Engineer at the conclusion of the contract.  
Substantial Performance will not be issued until record drawings are complete and 
submitted. 

1.5 Recording Actual Site Conditions 

1.5.1 Record information on set of drawing prints provided by the Engineer. 

1.5.2 Provide felt tip marking pens, maintaining separate colours for each major system, for 
recording information. 

1.5.3 Record information concurrently with construction progress. Do not conceal Work until 
required information is recorded. 

1.5.4 Contract Drawings and shop drawings: legibly 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 dimensions and details. 

.5 Changes made by Contract Change Directives. 

.6 Details not on original Contract Drawings. 
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.7 References to related shop drawings and modifications. 

1.5.5 Specifications: legibly 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 Contract Change Directives. 

1.5.6 Other Documents: maintain manufacturers’ certifications, inspection certifications, field test 
records, required by individual specifications sections. 

1.6 Final Survey 

1.6.1 The Contractor will be responsible for providing as-built survey elevations for all new work 
on the record drawings. 

1.6.2 The Owner will check the ‘As-Recorded’ survey elevations. 

1.7 Equipment and Systems 

1.7.1 Each Item of Equipment and Each System: include description of unit or system, and 
component parts.  Give function, normal operation characteristics, and limiting conditions.  
Include performance curves, with engineering data and tests, and complete nomenclature 
and commercial number of replaceable parts. 

1.7.2 Panel board circuit directories: provide electrical service characteristics, controls, and 
communications, final as-constructed diagram. 

1.7.3 Include as-constructed installed colour coded wiring diagrams in the manual and also 
provide an electronic copy in AutoCAD. 

1.7.4 Operating Procedures: include start-up, break-in, and routine normal operating instructions 
and sequences.  Include regulation, control, stopping, shut-down, and emergency 
instructions.  Include summer, winter, and any special operating instructions. 

1.7.5 Maintenance Requirements: include routine procedures and guide for trouble-shooting; 
disassembly, repair, and reassembly instructions; and alignment, adjusting, balancing, and 
checking instructions. 

1.7.6 Provide servicing and lubrication schedule, and list of lubricants required. 

1.7.7 Include manufacturer's printed operation and maintenance instructions. 

1.7.8 Include sequence of operation by controls manufacturer where appropriate. 

1.7.9 Provide original manufacturers’ parts list, illustrations, assembly drawings, and diagrams 
required for maintenance. 

1.7.10 Provide installed control diagrams by controls manufacturer where appropriate.  Include 
copies in the manuals and provide an electronic version in AutoCAD. 

1.7.11 Provide coordination drawings, with installed colour coded piping diagrams. 
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1.7.12 Provide charts of valve tag numbers, with location and function of each valve, keyed to flow 

and control diagrams. 

1.7.13 Provide list of original manufacturers’ spare parts, current prices, and recommended 
quantities to be maintained in storage. 

1.7.14 Include test and balancing reports as specified in Section 01450 - Quality Control.  

1.7.15 Additional requirements: As specified in individual specification sections. 

1.8 Spare Parts 

1.8.1 Provide spare parts, in quantities specified in individual specification sections. 

1.8.2 Provide items of same manufacture and quality as items in Work. 

1.8.3 Deliver to site location and place in storage as directed by the Owner. 

1.8.4 Obtain receipt for all delivered products from the Owner or Engineer and submit these 
receipts prior to Substantial Performance. 

1.8.5 Where spare parts are not specified, provide the Engineer and Owner with a list of all spare 
parts recommended by the equipment manufacturer for all major pieces of equipment, 
valves, and instruments, including model or part numbers, and costs for individual items. 

1.9 Maintenance Materials 

1.9.1 Provide maintenance and extra materials, in quantities specified in individual specification 
sections. 

1.9.2 Provide items of same manufacture and quality as items in Work. 

1.9.3 Deliver to site location and place in storage as directed by the Owner. 

1.9.4 Obtain receipt for all delivered products from the Owner or Engineer and submit these 
receipts prior to Substantial Performance. 

1.10 Storage Handling and Protection 

1.10.1 Store spare parts, maintenance materials, and special tools in manner to prevent damage 
or deterioration. 

1.10.2 Store in original and undamaged condition with manufacturers' seal and labels intact. 

1.10.3 Store components subject to damage from weather in weatherproof enclosures. 

1.10.4 Store paints and freezable materials in a heated and ventilated room. 

1.10.5 Remove and replace damaged products at the Contractor’s own expense and to the 
satisfaction of the Engineer. 
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1.10.6 Exercise all equipment in strict conformance with the equipment manufacturers written 

instructions during storage and following installation.  Provide all equipment exercise logs 
to the Engineer for review.  

1.11 Warranties and Bonds 

1.11.1 Separate each warranty or bond with index tab sheets keyed to Table of Contents listing. 

1.11.2 List subcontractor, supplier, and manufacturer, with name, address, and telephone number 
of responsible principal. 

1.11.3 Obtain warranties and bonds, executed in duplicate by subcontractors, suppliers, and 
manufacturers. 

1.11.4 No warranty will commence until issuance of Substantial Performance on respective work 
components.  The warranty on items used during construction, with the Owner’s 
permission, for the safe and orderly completion of the works will not commence until 
Substantial Performance. 

1.11.5 Verify that documents are in proper form, contain full information, and are notarized. 

1.11.6 Co-execute submittals when required. 

1.11.7 Retain warranties and bonds until time specified for submittal. 

2 PRODUCTS (NOT APPLICABLE) 

3 EXECUTION (NOT APPLICABLE) 

END OF SECTION 
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1 GENERAL 

1.1 Intent 

1.1.1 Testing is implemented to minimize commissioning time and to provide a smooth transition 
when bringing the system on-line.  

1.1.2 The Contractor is responsible for coordinating the implementation and testing to ensure that 
the facility remains operational at all times. 

1.2 General 

1.2.1 The Contractor shall construct, test, commission and turn over to the Owner a complete 
operating facility. 

1.2.2 The following requirements shall be met: 

.1 All components shall be fully protected against damage prior to start-up. All temporary 
protection measures are the responsibility of the Contractor. 

.2 The Contractor shall notify the Supplier(s) and the Engineer that the Project is ready for 
start-up testing and operation. 

.3 The Contractor shall supply all labour and equipment for testing and commissioning.  

.4 The Contractor shall provide a written Start-up and Commissioning Plan a minimum of 
20 working days prior to the commencement of Start-up and Commissioning. 

1.2.3 Testing and commissioning shall proceed as follows: 

.1 Off-site system programming factory acceptance testing (FAT); 

.2 Off-site control panel factory acceptance testing (Panel FAT); 

.3 Off-site equipment factory acceptance testing (Equipment FAT); 

.4 Complete start-up commissioning and performance testing of individual pieces of 
equipment and equipment sub-systems; 

.5 On-site control system site acceptance testing (SAT); 

.6 Continuous operation testing, as detailed within this document, demonstrating that the 
work of this contract has been commissioned in its entirety and that the Contract is 
substantially complete, and; 

.7 Turn over the work to the Owner. 

1.2.4 Testing and commissioning shall be performed by the Contractor in the presence of the 
Engineer and the Owner. 
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1.3 Quality Assurance Testing Program  

1.3.1 The Contractor shall appoint an engineer or qualified operations specialist as Testing 
Manager to manage, coordinate and supervise the Contractor’s Quality Assurance Program. 
The Testing Manager shall have at least 5 years’ experience in managing start-up and 
commissioning of mechanical, electrical, instrumentation, HVAC and piping systems. The 
Contractor shall forward a copy of the Testing Manager’s resume to the Engineer prior to the 
commencement of the testing program. 

1.3.2 The Quality Assurance Testing Program for this project shall include:  

.1 A calibration program for all instruments, gauges and meters used for determining the 
performance of equipment and systems installed under the Contract. 

.2 A calibration program for all instruments, gauges and meters installed under the 
Contract. 

.3 A testing program for all mechanical, electrical, instrumentation and HVAC equipment 
and process systems installed under the Contract. The testing program shall be divided 
into two phases: performance testing and operational testing. 

.4 A comprehensive testing plan detailing the procedure of the testing program of all works 
required under this QA. The test plan shall include all equipment and process systems. 

.5 The test plan shall include procedures for the evaluation of the performance of the 
equipment and process system, including the required specified performance criteria. 

.6 A schedule providing date, time, sequence and duration of the performance and 
operational testing for each equipment and process system. The Critical Path Method 
shall be used for the scheduling of the test plan and shall be updated as required to 
reflect changes. 

.7 A documentation program to record the results of all equipment and system tests. 

1.3.3 All test equipment, gauges, thermometers, meters, analysis instruments and other equipment 
used for calibrating or verifying the performance of equipment installed under this Contract 
shall be calibrated to within ± 2% of actual value at full scale. Test equipment employed for 
individual test runs shall be selected so that expected values as indicated by the detailed 
performance specifications will fall between 60 and 85 percent of full scale.   

1.3.4 Pressure gauges shall be calibrated in accordance with ANSI/ASME B40.1. 

1.3.5 Thermometers shall be calibrated in accordance with ASTM E77 and shall be furnished with 
a calibration curve. 

1.3.6 Liquid flowmeters installed in pipelines with diameters greater than 50mm shall be calibrated 
in-situ using the pitot tube velocity averaging method.  Calibration tests for flow metering 
systems shall be performed over a range of not less than 10% to at least 75% of system full 
scale. At least five confirmed valid data points shall be obtained within this range. Confirmed 
data points shall be validated by not less than three (3) test runs with results which are in 
agreement within ± 2%. 

1.3.7 The following documents referred to in this Quality Assurance Program take precedence over 
requirements that may be listed in other parts of the Contract. In case of a conflict between 
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the requirements of this QA Program and that of the Contract Document, the QA Program 
shall take precedence: 

.1 ANSI/ASME B40.1 Gauges Pressure Indicating Dial Type – Elastic Element 

.2 ASTM E77 Method for Verification and Calibration of Liquid-in-Glass Thermometers 

.3 ASHRAE 41.8 Standard Methods of Measurement of Flow of Gas 

.4 Flow Measurement in Sewer Lines by The Dye Dilution Method, Journal of the Water 
Pollution Control Federation, Vo. 55, Number 5, May 1983, pg. 531. 

.5 Flow Measurement in Open Channels and Closed Conduits, Vo. 1, US Dept. of 
Commerce, National Bureau of Standards, pg. 361 

.6 Techniques of Water Resources Investigation of the US Geological Survey, Chapter 16, 
Measurements of Discharge Using Tracers 

.7 Other standards as applicable 

.8 If the above listed standards are revised, the most recent version will be applicable 

1.4 Submittals 

1.4.1 Submittal material shall consist of the following: 

.1 Detailed testing plans, setting forth step-by-step descriptions of the procedures 
proposed by the Contractor for the systematic testing of all equipment and systems 
installed under this contract.   

.2 Sample test acceptance forms for documenting the results of testing, for each test to be 
performed, that shall be submitted as Shop Drawings as per these specifications. 

.3 The credentials and certification of the testing laboratory proposed by the Contractor for 
calibration of all test equipment. 

.4 A testing and commissioning schedule. 

.5 Test forms documenting the results of testing and commissioning completed to the 
satisfaction of the Engineer. 

1.5 Definitions 

1.5.1 Pre-Start-Up: Pre-start-up consists of the non-operating functions required to bring Work to 
a state of readiness for placing systems into service. It includes, but is not limited to; cleaning, 
leakage and pressure testing, cold alignment checks, disinfection, system flushing, 
lubrication of mechanical equipment, rotation checks and wiring loop checks. Contractor to 
conduct inspections of all components and sub-components and will arrange for inspections 
of equipment installations by qualified equipment manufacturers’ representatives as required 
by Contract Documents. At this stage, deficiency lists are prepared, and Contractor is to 
remedy outstanding incomplete or incorrect work in accordance with terms of Contract. 
Contractor will obtain completed Equipment Installation Certification Forms for each specified 
piece of equipment and will submit these to Engineer for review. A Pre-Start Health and 
Safety Review will be performed for each piece of equipment. Once Engineer is satisfied that 
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each piece of equipment in a system or subsystem has been properly checked out and all 
apparent deficiencies have been remedied, a Green “Ready-to-Start” tag will be placed on 
the equipment designating that the Pre-Start-Up Phase for that particular system is complete. 

1.5.2 Start-Up: Once each piece of equipment within a defined system carries a “Ready-to-Start” 
tag, then that individual system will be started and tested locally. Both “Dry-Run” and “Wet-
Run” tests are required. Contractor will conduct performance tests of all equipment in 
conjunction with the manufacturers’ representatives as required by the Contract Documents 
and under the witness of Engineer. Deficiencies that are uncovered will be corrected and 
retesting will be conducted as required. Start-Up Completion Certificates will be prepared by 
Contractor certifying that the equipment or system is complete, successfully tested, started 
and ready for commissioning and continuous operation. 

1.5.3 Commissioning: Commissioning consists of placing all the various systems in Works into 
automatic and continuous operation in an orderly manner. The Contractor is responsible for 
the commissioning activities and will have equipment manufacturer representatives at the 
site, as well as qualified mechanical, electrical, control and instrumentation personnel. 
Contractor may be assisted by Engineer relative to process considerations and by Owner’s 
operations and maintenance staff. Commissioning is considered to be complete when all 
systems have been operating for a set period of time without fault and in accordance with the 
specified performance requirements. 

1.6 Pre-Start-Up 

1.6.1 Prepare Pre-start-up Equipment Checkout List, which includes all Process Mechanical, 
Commodity-retaining Structures, Building Mechanical, Instrumentation and Controls and 
Electrical Equipment. Group list into logical systems or sub-systems for orderly progression 
of activities during start-up.  

1.6.2 Identify all pieces of equipment by Tag Numbers.  

1.6.3 Conduct disinfection procedures in accordance with requirements of individual Sections.  

1.6.4 Provide Checkout Tag for each piece of equipment.  

1.6.5 Checkout Tags to be filled in by each applicable trade verifying that all appropriate checks 
have been made, including but not limited to, cleaning, inspection, leakage testing, 
lubrication, rotation, calibration, adjustment and wire loop checks.  

1.6.6 Equipment Manufacturer’s Representatives to inspect equipment in accordance with 
applicable individual Sections. Certify equipment has been properly installed and is ready to 
start.  

1.6.7 Contractor to submit Equipment Checkout Listing to Engineer. Equipment Checkout Listing 
to include the following: 

.1 System description.  

.2 Equipment Name and Tag Number of each component within System.  

.3 Supplier’s Name of each equipment component, complete with sign-off where 
applicable.  

.4 Mechanical Trade sign-off (Blue and White Cards completed).  
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.5 Electrical/Instrumentation Trades sign-off (Red, Yellow and White Cards completed).  

.6 Contractor sign-off (all cards completed). 

1.6.8 Attach the following to Equipment Checkout Listing: 

.1 Manufacturer’s Representatives’ Installation Certification Form. 

.2 Hydrostatic Test Certification Forms for Process Tanks.  

.3 Pressure Test Certification Forms for Process Tanks.  

.4 Disinfection Certification Forms where applicable.  

.5 Instrumentation and Electrical Equipment Loop Check Forms.  

.6 Instrumentation Calibration Forms.  

.7 Listing of outstanding contract deficiencies for each system. 

1.6.9 Conduct a “Pre-Start Health and Safety Review” as detailed in Clause 1.7 below. 

1.6.10 Request, in writing, a Pre-Start-Up Inspection by Engineer. Once Engineer has conducted 
the Pre-Start-Up Inspection and is satisfied that each piece of equipment has been properly 
checked-out, a green “Ready-to-Start” tag will be attached to each piece of equipment in the 
system. 

1.7 Pre-Start Health and Safety Review 

1.7.1 The Contractor shall ensure that a Pre-Start Health and Safety Review of all installations and 
constructions in the Contract, as required, is completed prior to the issuance of, and as a 
condition of, Substantial Completion. 

1.7.2 The review shall be conducted as required by and specified in the [Industrial Ontario 
Regulations for Industrial Establishments, O. Reg. 851, Section 7, using as a reference the 
Guidelines for Pre-Start Health and Safety Reviews: Application of Section 7 of the 
Regulation for Industrial Establishments, 851/90 (Revised Regulations of Ontario).  

1.7.3 Without limiting the requirements of the Regulation, the final deliverable shall be a Pre-Start 
Health and Safety Review Report, dated and sealed by a Professional Engineer licensed in 
the Province of Ontario. This report shall describe measures to be taken to bring the Works 
into compliance with the applicable provisions of the Regulations for Industrial 
Establishments. 

1.7.4 Total price for this service shall include all reports and follow-up inspections, as required. 

1.8 Start-Up 

1.8.1 Conduct workshop with Owner’s Representatives and Engineer to identify and integrate 
activities of all parties in start- up of Work. Prepare Start- up Plan which includes the 
following:  

.1 Plan objectives.  
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.2 Facilities/Items to be started.  

.3 Sequence of events and start-up schedule.  

.4 Responsibilities of each party.  

.5 List of individuals involved complete with contact telephone numbers.  

.6 English language description of each system’s intended means of operation.  

.7 Initial operating conditions and parameters.  

.8 Intended final operating conditions and parameters.  

.9 Laboratory requirements and arrangements for outside testing services.  

.10 Sampling and monitoring requirements.  

.11 Contingency plans to respond to potential emergencies.  

.12 Safety and environmental considerations. 

1.8.2 Develop Owner Training plan and implement.  

1.8.3 Provide Operating and Maintenance Manuals as required by individual Sections.  

1.8.4 Conduct Dry Run Tests for all equipment and pre-selected systems for a specified period of 
time, witnessed by Engineer.  

1.8.5 Conduct Wet Run Tests for all equipment and pre-selected systems for a specified period of 
time, witnessed by Engineer.  

1.8.6 Correct any deficiencies uncovered during testing.  

1.8.7 Provide Pre-Commissioning Certification Form. 

1.9 Commissioning 

1.9.1 Assemble commissioning team to assist with commissioning. Team to consist of 
representatives of Contractor and Contractor’s mechanical, electrical and instrumentation 
staff, equipment suppliers, and subcontractors, as appropriate.  

1.9.2 Contractor’s process / facility operation representative in charge shall be on site during entire 
commissioning period.  

1.9.3 The other members of the commissioning team be at site as specified under other 
specifications and during normal working hours for the entire commissioning process. The 
Contractor’s representative and the commissioning team may be required to be at site 
outside of normal working hours during the commissioning period, at the discretion of Owner 
or Engineer and shall be available within four hours’ notice.  
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1.9.4 During the commissioning all systems to operate without fault and all process, mechanical, 

control and electrical equipment free of vibration, overloading or overheating and functioning 
in accordance with specified rates, methods and performance.  

1.9.5 Commissioning to be generally conducted in manual mode first, followed by automatic 
operation. The total operation in manual mode during commissioning shall not exceed 10% 
of total commissioning time.  

1.9.6 Remove and clean or replace as required all permanent and temporary filters and strainers 
in pipeline systems; dewater, clean, and leave process systems clean, unless otherwise 
directed by Engineer.  

1.9.7 Contractor to commission Work in stages based on the agreed commissioning packages. 
Each commissioning package to consist of fully functional portions or groups of operationally 
tested systems capable of operating in concert to provide a complete service or function that 
is of value to Owner.  

1.9.8 Failure of any part of Work during the period of continuous operation will require restart of 
that portion or system of Work, following rectification of the fault or failure.  

1.9.9 If it is necessary to suspend start-up, commissioning or continuous operation during the 
commissioning period due to deficiencies or failure in any system, the full cost of interruption, 
call-back, testing and resumption of start-up, commissioning, or continuous operation will be 
paid by Contractor. Correct deficiencies revealed during initial operation. Correct and adjust 
equipment operation. 

1.10 Continuous Operation Test  

1.10.1 Once equipment and/or systems have been tested individually, the Contractor shall complete 
a continuous operation test. This test shall be continuous for a minimum fourteen (14) day 
period and shall demonstrate that the work identified in this contract is substantively 
complete. 

1.10.2 The (14) fourteen-day continuous operation period shall be performed at both the Scane and 
Colby Site respectively.  

1.10.3 The continuous test will be considered failed in the event that an interruption exceeds one 
hour. Interruption required for fine-tuning instruments lasting less than one hour will be 
considered minor interruptions. A total of three minor interruptions will be permitted each day. 

1.10.4 Subsequent to the continuous operation test and prior to the award of substantial 
performance, the Contractor shall co-ordinate a deficiency inspection, to be attended by the 
Owner, Engineer and Contractor. The purpose of this inspection shall be to establish the 
contract deficiency list. 

2 PRODUCTS 

2.1 Documentation 

2.1.1 The Contractor shall develop and implement a record keeping system to document 
compliance with the requirements of this Section.   
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2.1.2 Test acceptance forms as a minimum shall include date of test, equipment number or system 

name, nature of test (performance or operational), test objectives, test results, test 
instruments employed for the test and signature spaces for the Engineer's witness and the 
Contractor's Testing Manager. A file shall be established for each system and item of 
equipment. It is suggested that files be maintained separately for pipe pressure testing, 
mechanical equipment performance testing, instrumentation equipment performance testing 
(loops), and electrical equipment.   

2.1.3 It shall be the requirement of this Contract that the Contractor shall develop test 
documentation forms specific for each system and associated equipment items installed 
under this Contract. Acceptable documentation forms for all systems and items of equipment 
shall be produced for review by the Engineer a minimum of four weeks prior to any 
performance testing. Once the Engineer has reviewed and taken no exception to the forms 
proposed by the Contractor, the Contractor shall produce sufficient forms, at his expense, to 
provide documentation of all testing work to be conducted as a part of this Contract.  

2.1.4 The Contractor shall develop test plans detailing the coordinated, sequential testing of each 
item of equipment and system installed under this contract. The test plans shall also be 
specific as to support systems required to complete the test work, temporary systems 
required during the test work, subcontractors' and manufacturers' representatives to be 
present and expected test duration. The test plans shall include the following features: 

.1 FAT(s); 

.2 Panel FAT(s); 

.3 Equipment FAT(s); 

.4 Performance testing including but not limited to: 

.1 Pressure and/or leak tests. 

.2 Functional checkout of all electrical tests. 

.3 Electrical circuit ringouts. 

.4 Resistance tests of all electrical equipment and electrical systems. 

.5 Instrument calibration, loop test, loop commissioning and tuning. 

.6 Preoperational check out for all mechanical and HVAC equipment. 

.7 Functional tests of all mechanical, electrical, HVAC and instrumentation equipment 
and systems to demonstrate compliance with the performance requirements. 

.8 Control network testing. 

.5 In general, performance tests for any individual system shall be performed in the order 
listed above.  The order may be altered as authorized by the Engineer in writing after 
receipt of a written request, complete with justification of the need for the change in 
sequence. 

.6 SAT(s); 
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.7 Continuous performance test. 

2.1.5 Test plans shall contain a complete description of the procedures to be employed to achieve 
the desired test environment.   

2.1.6 Four weeks in advance of the date the Contractor wishes to begin performance testing of 
equipment and/or systems (whichever occurs earliest in the project schedule), the Contractor 
shall have submitted the test plan(s) required for the systematic field performance tests for 
the equipment and/or system installed under this contract. Once the Engineer has reviewed 
and taken no exception to the Contractor's test plan(s), the Contractor shall reproduce the 
plan(s) in sufficient number for the Contractor's purposes and an additional three copies for 
delivery to the Engineer. No test work for the equipment, system or facility shall begin until 
the Contractor has delivered the specified number of approved final test plans to the 
Engineer.  

2.1.7 The Contractor shall produce a testing schedule setting forth the sequence contemplated for 
performing the test work. The schedule shall be in bar chart form, plotted against calendar 
time, and shall detail the equipment and/or systems to be tested. The schedule shall show 
the contemplated start date, duration of the test and completion of each test.  The test 
schedule shall be submitted no later than four weeks in advance of the date testing is to 
begin. The Engineer will not witness any testing work for the purpose of acceptance until the 
Contractor has submitted a schedule to which the Engineer takes no exception. The test 
schedule shall be updated weekly, showing actual dates of test work, indicating systems and 
equipment testing completed satisfactorily.  

2.2 Equipment and System Performance Tests  

2.2.1 Each item of process, mechanical, electrical, instrumentation, and HVAC equipment installed 
under this contract shall be tested to demonstrate compliance with the performance 
requirements of this project manual.  Each electrical, instrumentation, mechanical, piping, 
and HVAC system installed or modified under this contract shall be tested in accordance with 
the specified requirements.  

3 EXECUTION 

3.1 Testing  

3.1.1 The completed works shall be subject to testing and trial operation to determine whether 
works function as required for the intended purpose. The Contractor shall give the Engineer 
at least four days prior notice of the testing program. The Contractor shall conduct tests only 
in the presence of the Engineer or Engineer's appointed representative and under his general 
direction. The Contractor shall provide all equipment, gauges, materials, water and labour 
required to conduct the tests. 

3.1.2 Testing and commissioning shall be completed in accordance with the manufacturer’s 
recommendations and the Contract Documents. 

3.1.3 Test results shall be within the tolerances set forth in the detailed specification sections.  If 
no tolerances have been specified, test results shall conform to tolerances established by 
recognized industry practice. Where, in the case of an otherwise satisfactory installed test, 
any doubt, dispute, or difference should arise between the Engineer and the Contractor 
regarding the test results or the methods or equipment used in the performance of such test, 
and then the Engineer may order the test to be repeated. 
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3.1.4 If under test, any portion of the work should fail to fulfill the contract requirements and is 

adjusted, altered, renewed, or replaced, tests on that portion when so adjusted, altered, 
removed, or replaced, together with all other portions of the work as are affected thereby, 
shall, unless otherwise directed by the Engineer, be repeated within reasonable time and in 
accordance with the specified conditions. The Contractor shall pay to the Owner all 
reasonable expenses incurred by the Owner, as a result of repeating such tests. 

3.2 Continuous Operation Test and System Handover 

3.2.1 The Contractor shall co-ordinate the continuous operation test with the Engineer and Owner. 

3.2.2 The test shall be either live (i.e. supplying treated effluent water to the system/handling 
wastewater or off-line in recirculation mode or discharge-to-waste mode. The Owner will 
dictate whether the test shall be live or off-line, based on system demands and the need to 
keep the system in-service. 

.1 For live testing, the Contractor shall ensure that the system has been properly 
disinfected or cleaned, as applicable.   

.2 For off-line testing, the Contractor shall install temporary connections, bulk heads, and 
other provisions as required to effect the testing and simulate anticipated operating 
conditions. 

3.2.3 The Contractor shall provide continuous site supervision for the duration of this test. 

3.2.4 During this test, the Contractor’s Testing Manager and testing team shall monitor the 
characteristics of each piece of equipment, instrumentation and each control device 
according to the Manufacturer’s specifications and report any unusual conditions to the 
Engineer.   

3.2.5 Should the Engineer deem that the test needs to be stopped as a result of the non-
performance of any work completed under this Contract, the Contractor shall make good the 
non-performing component and restart the test at time zero. Should the Engineer or Owner 
stop the test for any other reason, the test will be restarted and run for the remaining balance 
of this period.   

3.3 Continuous Performance Test  

3.3.1 Once equipment and/or systems have been tested individually, the Contractor shall complete 
a continuous performance test. This test shall be continuous for a minimum 14-day calendar 
period and shall demonstrate that the work identified in this contract is substantively complete 
and operating as intended. 

3.3.2 The performance test shall not start on a Monday or Friday. 

3.3.3 The continuous test will be considered failed in the event that an interruption exceeds one 
hour. Interruption required for fine-tuning instruments lasting less than one hour will be 
considered minor interruptions. A total of three minor interruptions will be permitted each day. 

3.3.4 Should the Engineer deem that the test needs to be stopped as a result of the non-
performance of any work completed under this Contract, the Contractor shall make good the 
non-performing component and restart the test at time zero. Should the Engineer or Owner 
stop the test for any other reason, the test will be restarted and run for the remaining balance 
of this period. 
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3.3.5 During the period of continuous performance testing, the Contractor shall coordinate, 

mechanics, electricians, and other maintenance personnel to attend to any adjustments, 
corrections or operations which may be required. 

3.3.6 Subsequent to the continuous performance test and prior to the award of substantial 
performance, the Contractor shall co-ordinate a deficiency inspection, to be attended by the 
Owner, Engineer and Contractor. The purpose of this inspection shall be to establish the list 
of remaining deficiencies or uncompleted works and their respective value. 

3.4 Test Forms 

3.4.1 It is a condition of acceptance for commissioning by the Owner that all equipment test forms 
be signed by the Contractor, Engineer, and the Owner indicating acceptance. 

3.4.2 Prepare all test forms for use in advance of system performance and operational testing. 

3.5 Equipment and System Performance Tests  

3.5.1 Each item of process, mechanical, electrical, and instrumentation equipment installed under 
this contract shall be tested to demonstrate compliance with the performance requirements 
of this project manual.  Each electrical, instrumentation, mechanical, and piping system 
installed or modified under this contract shall be tested in accordance with the specified 
requirements.  

3.6 Cleaning 

3.6.1 Following completion of the continuous operational testing period, the Contractor shall 
replace all HVAC filters; dewater and clean all sumps; dewater all process units for the 
deficiency inspection, and other tasks as required to return the installation to an as new 
condition. The system shall be completely cleaned to the satisfaction of the Engineer and the 
Owner prior to turning over to the Owner. 

3.7 Utilities and Consumables 

3.7.1 The Contractor is required to provide and pay for all services, water, electricity and any other 
temporary services required during the construction and commissioning period.  The Owner 
shall pay for all electricity costs following the date of commencement of operation of the 
Northwest Quadrant HLPS Facility. 

3.7.2 Prior to the commencement of operation and at the end of the start-up operation period the 
Contractor shall ensure that all the equipment has been thoroughly greased and oiled with 
materials approved by the manufacturer and in accordance with the manufacturer's written 
instructions. 

3.7.3 At the end of the start-up operation period, all manuals, parts and supplies which are required 
by the Contract shall be turned over to the Owner. 

3.7.4 During the period of operation, the Contractor shall have at the site supervisory personnel, 
mechanics, electricians, and other maintenance personnel to attend to any adjustments, 
corrections or operations which may be required. 

3.7.5 Before the Owner takes over the station from the Contractor or issues the Certificate of 
Substantial Performance, the Contractor's period of operation shall have been successfully 
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completed and the certificates required by the Contract Documents shall have been 
submitted. 

3.8 Documentation 

3.8.1 It is a condition of acceptance for commissioning by the Owner that all equipment test forms 
be signed by the Contractor, Engineer, and the Owner indicating acceptance. 

3.8.2 At the end of the continuous performance test period, all manuals, parts and supplies which 
are required by the Contract shall be turned over to the Owner. 

3.8.3 Before the Owner takes over the station from the Contractor or issues the Certificate of 
Substantial Performance, the Contractor's period of operation shall have been successfully 
completed and the certificates required by the Contract Documents shall have been 
submitted.      

END OF SECTION  
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1 GENERAL 

1.1 Description 

1.1.1 This section describes requirements for demonstration, training and instruction in the 
operation and maintenance of equipment and systems to the Owner and plant personnel. 

1.2 Quality Assurance 

1.2.1 Demonstrate operation and scheduled maintenance of equipment and systems to the Owner 
and plant personnel as outlined in this section. 

1.2.2 The Owner will provide a list of personnel to receive instructions. 

1.2.3 The Owner will pay the Owner’s staff and plant operating staff for all costs associated with 
demonstrations and training, including time, travel, lodgings, etc. The Owner reserves the 
right to deduct the cost of any cancellations or repeat sessions necessary as a result of the 
Contractor’s actions from any monies due to the Contractor under this Contract. 

1.3 Quality Control 

1.3.1 Submit qualifications and experience of all specialists who will be conducting demonstrations 
and training for the approval of the Engineer 15 working days in advance of the planned start 
date.  All personnel must be suitably qualified and experienced in the respective type and 
models of equipment being used. 

1.4 Submittals and Schedule 

1.4.1 Submit outline of all demonstration and training sessions 15 working days in advance of the 
planned start date. 

1.4.2 Submit schedule of time and date for all demonstration and training sessions 15 working 
days prior to the planned start dates for the Engineer’s approval. 

1.4.3 Maintain a record of all attendees for demonstration and training sessions and submit to the 
Engineer, along with a report on all sessions prior to Substantial Performance. 

1.4.4 Allow sufficient time in the construction schedule and test plan for completion of 
demonstration and training. 

1.4.5 Coordinate attendance of demonstration and training specialists with availability of Owner 
and plant personnel. 

1.4.6 Where the same personnel are used for testing and commissioning and for demonstration 
and training, ensure that the testing and commissioning work is completed to the satisfaction 
of the Engineer before the demonstration and training commences and that sufficient time is 
set aside to complete the demonstration and training. 

1.4.7 All factory training programs, if required, shall be completed prior to start of testing and 
commissioning and use equipment similar to that being supplied. 
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1.4.8 All classroom training programs, if required, shall be completed prior to the start of testing 

and commissioning. 

1.4.9 All training shall be completed prior to Substantial Performance. Feedback training sessions 
may be required at a later date. 

1.4.10 All field training programs shall be fully co-ordinated with construction, testing and 
commissioning.  Where projects are phased, training for each phase shall be completed 
before acceptance of that work. Separate training sessions shall be conducted for each 
phase as required.  Separate training sessions may be required as a result of shift work by 
operations staff, customize to suit. 

1.4.11 All training sessions will be conducted Monday to Friday between 8 a.m. to 3 p.m.  

1.5 Pre-Conditions for Demonstrations and Training 

1.5.1 Where appropriate, components shall be pre-commissioned and ready for final testing and 
commissioning.  Equipment and Instruments shall be capable of operating as intended, 
during demonstration and training sessions. 

1.5.2 Training materials will be approved by the Engineer and available to trainees. 

1.6 Training Materials 

1.6.1 Course Materials: 

.1 Provide sufficient written materials to support all demonstration and training sessions. 

.2 All materials provided for training shall conform to the following: 

.1 Size: 8.5 x 11 inches 

.2 Paper: 20-lb minimum, white, for typed pages 

.3 Text: Manufacturer’s printed data, or neatly word processed, the designed 
specifically for leaning.  Ample space for note-taking shall be provided. 

.4 Double-sided. 

.5 Drawings and Sketches: 

.1 Provide reinforced punched binder tab, bind in with text. 

.2 Reduce larger drawings to not larger than 11 x 17 inches and fold to size of 
text pages. 

.3 Use colour prints to highlight key elements. 

1.6.2 Cover to include: 

.1 Contract number 

.2 Title of project 
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3.2.2 Attach mechanically-fastened lamicoid nametags with self-tapping screws. 

.1 Use rivets and nut & bolts where access may conflict with a protruding screw point. 

3.3 Adhesive Labels 

3.3.1 Clean all surfaces in accordance with manufacturer’s recommended procedure prior to 
applying adhesive nameplates.  

3.3.2 Do not apply adhesive labels when the temperature is outside the manufacturer’s 
recommended range. 

3.3.3 Feeder cables shall be colour coded in each terminal panel and junction box with phasing 
tape. 

3.4 Wiring Identification 

3.4.1 Identify wiring at both ends and at all points that the conductors is accessible (i.e. distribution 
panels, MCC, junction boxes, elbows, etc.) 

3.4.2 Identify each control conductor in accordance with the Owner Standards. 

3.4.3 Identify all power conductors according to the application and/or circuit number. 

3.4.4 Identify spare wiring with unique tag number and record on record drawings. 

3.4.5 Wiring identification shall match the drawings. 

3.4.6 Apply phasing tape where the wire jacket does not indicate phase. 

3.5 Conduit and Armoured Cable Identification  

3.5.1 Apply conduit marking tape at points where conduit or cable enters equipment, walls, 
ceilings, or floors, and at 10m intervals. 

3.6 Manufacturers and CSA Labels  

3.6.1 Visible and legible after equipment is installed 

END OF SECTION 
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1 GENERAL 

1.1 Summary 

1.1.1 Comply with Division 1 – General Requirements and Section 16010 – General Electrical 
Requirements. 

1.1.2 Provide all new cable trays to suit the requirements of the power distribution and controls 
applications identified on the drawings. 

1.1.3 Not all cable tray applications are identified on the drawings.  The Contractor is required to 
provide additional cable trays in accordance with the requirements of the distribution power 
feeders identified on single line diagrams and control wiring drawings.  

1.1.4 The cable tray layout & details shown on the drawings is a proposed installation only. 
Contractor may adjust the layout as required with approval from Engineer.  

1.1.5 As part of shop drawings, Contractor shall provide a cable tray routing plan for installation of 
new cable trays in the tunnels. The routing plan must also include installation of new cables 
in existing cable trays.  

1.1.6 Provide ventilated covers for all new cable trays. 

1.1.7 Unless indicated otherwise, provide cable tray to suit all Teck90 power conductors. 

1.2 Related Sections  

1.2.1 Section 01330 – Submittals 

1.2.2 Section 16010 – General Electrical Requirements 

1.3 References 

1.3.1 CSA C22.2 No. 126 Cable Tray Systems. 

1.4 Design Requirements 

1.4.1 CSA Class C1 load carrying capability, ladder, aluminum, 75mm minimum side rail height, 
width to suit the design drawings. 

1.4.2 All installation and mounting hardware shall be stainless steel. 

1.4.3 All cable tray dimensions shown on the drawings are minimum requirements.  The contractor 
is required to increase the cable tray dimensions as required to ensure that all single 
conductor installations maintain a free air ampacity rating in accordance with the Ontario 
Electrical Safety Code, 2024 Edition. Alternatively, the Contractor may install cables on top 
of another to maintain the minimum spacing for free air rating.  

1.4.4 Provide support and cable tray loading calculations at the request of the engineer.  
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1.5 Site Conditions 

1.5.1 Provide cable tray applications in accordance with the single line diagram and building power 
distribution layout drawings.  The Contractor is required to verify the building conditions and 
locations of new and existing building services that may be in the path of the proposed cable 
tray installations. 

1.5.2 The Contractor is responsible for obtaining all measurements and clearances to suit the 
design and installation of the new cable tray. 

1.5.3 The Contractor is required to confirm the locations of other building services that may conflict 
with the installation of the cable tray and adjust the routing to suit.   

1.6 Product Data 

1.6.1 Submit shop drawings in accordance with Section 01330 – Submittal Procedures. 

1.6.2 Drawings to include individual product sheets for each type of cable tray section, quantity, 
and dimensions. 

1.7 Submittals 

1.7.1 A detailed submittal package identifying the equipment to be supplied shall be furnished. 

1.7.2 The submittal package shall identify all cable tray components to be installed to suit the 
specific cable tray applications. 

1.7.3 Provide a drawing for each application that identifies the cable tray routing for each, including 
horizontal and vertical bends and transitions.   

2 PRODUCTS 

2.1 Materials 

2.1.1 Acceptable cable tray manufacturers: 

.1 Thomas & Betts 

.2 Eaton/Cooper B-Line 

.3 Or, Agency Approved Equal 

2.1.2 Ladder type cable tray:  300mm rung spacing. 

2.1.3 Barriers:  Solid metal, of same material as cable tray. 

2.1.4 Fitting bending radius:  600mm minimum, except that minimum bending radius for trays 
supporting high voltage cables (above 3000V) is as required by Inspection Authority, unless 
otherwise indicated. 

2.1.5 Anchors:  Type HKD by Hilti (Canada) Ltd., type Redhead Multi-set II Anchors by Phillips. 
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2.1.6 Hanger rods and hardware to be stainless steel 12mm minimum diameter. 

2.1.7 Cable trays shall be aluminium. All mounting hardware to be stainless steel. 

3 EXECUTION 

3.1 Installation 

3.1.1 Provide cable tray raceway systems as indicated with fittings, accessories and hangers 
required. 

3.1.2 Do not suspend or support the cable tray from existing building services or service 
equipment.  All cable trays are to be supported from the building structure. 

3.1.3 Install cable tray and duct runs to avoid interferences with process or service equipment, 
piping and ducting. Install trays and ducts parallel to building lines and conserve headroom. 

3.1.4 Coordinate location of supports and runs with other trades. 

3.1.5 Space tray supports 1200 mm maximum, and duct supports 1500 mm maximum. 
Mechanically bolt tray connections. Install supports within 300 mm of either side of bends 
and T fittings. 

3.1.6 Provide support system adequate to accommodate stresses imposed by cable pulling. 

3.1.7 Provide additional hardware including reducers, expansion plates, bonding jumpers etc. as 
required.  

3.1.8 Allow for unobstructed clamping of cables or conduits in cable trays. 

3.1.9 Close off dead ends of cable tray and duct with fittings recommended by manufacturer. 

3.1.10 Install tray and duct systems continuous through walls and floors. 

3.1.11 Provide vertical tray sections with removable solid covers to 3000 mm minimum from finished 
floor level. 

3.1.12 After installation of trays and cables, seal openings in walls and floors to original fire rating 
with fire resistant material.  

3.1.13 Anchor support system to concrete, concrete block and other masonry surfaces. Do not drill 
into concrete beams without written authorization from Engineer. Do not crack masonry 
surface when drilling. 

3.1.14 Fasten support systems to structural steel with beam clamps. Do not weld, drill or cut 
structural steel without written authorization from Engineer. 

3.1.15 Fasten vertical cable trays terminating at equipment enclosure to top of enclosure. 

3.1.16 Provide expansion joint type coupling connectors and bonding jumpers at building expansion 
joints and on straight runs exceeding 30 m. 
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3.1.17 Install a bare copper conductor in each tray for equipment grounding. Comply with Inspection 
Authority requirements. Attach ground conductor to each tray section and fitting with an 
accepted ground clamp. Alternatively, connect tray sections and fittings together utilizing a 
mechanical bonding method acceptable to Inspection Authority. 

3.1.18 Bond trays and ducts to building grounding system at 5m maximum intervals and at ends in 
accordance OESC section 12 “Provisions for bonding” for applicable cable types.  For 
interlocking metal armoured cable applications provide permanent warning notice with 
wording “INTERLOCKING METAL ARMOUR CABLES OR CONTINUOUS METAL SHEATH 
CABLES ONLY”, placed in a conspicuous position on the tray, with the maximum spacing of 
warning notices not to exceed 5 m based on the use of 3 ply engraved plastic lamacoid labels 
with 25mm high text, with Red/White contrasting colour. 

3.1.19 Review all clearance requirements identified on the drawings as well as those required by 
OESC (Ontario Electrical Safety Code) and ensure that cable tray installation meets all the 
required clearances.  

3.1.20 Touch-up field cut steel trays and ducts with zinc rich galvanizing primer. Remove burrs and 
uneven edges. 

END OF SECTION 
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1 GENERAL 

1.1 Description 

1.1.1 This section describes the requirements for wire and cable up to 1000V for power, control 
and communications circuits.   

1.1.2 This section does not apply to special-application wiring such as festoon cables, wiring 
provided by manufacturers to run between parts of packaged systems, or to wiring inside 
equipment and panels. Refer to the individual equipment specifications.  

1.2 General 

1.2.1 All necessary power and control wiring to all equipment shall be supplied and installed to suit 
the power and control requirements noted on the drawings. It shall be noted that the drawings 
do not necessarily indicate the locations of each individual feeder, but these shall be located 
to best suit the site conditions. 

1.2.2 Where cable constructions are shown on drawings, the drawings shall take precedence. 

1.2.3 All cables to be sized and installed in accordance with the OESC, 2024 edition. 

1.2.4 All conductors shall be stranded copper unless otherwise noted. 

1.2.5 All exposed wiring should have flame test rating FT4 unless otherwise indicated. 

.1 All wiring in plenums including areas above drop ceilings acting as plenums shall have 
flame test rating FT6.  

1.2.6 Wire and cable for all applications shall meet the equipment supplier’s requirements and the 
OESC.  Where this section does not contain specific requirements, refer to the 
manufacturer’s instructions and the OESC.   

1.3 Related Sections 

1.3.1 Section 13100 – Controls & Instrumentation 

1.4 References 

1.4.1 CSA C22.2 No.0.3-92, Test Methods for Electrical Wires and Cables. 

1.4.2 CSA - 600 V AWM I/II A/B – For VFD Applications 

1.4.3 CSA C22.2 No. 131 Type TECK 90 Cables. 

1.4.4 CSA C22.2 No. 38 Thermoset Insulated Wires and Cables. 

1.4.5 CSA C22.2 No. 174 Cables and Cable Glands for use in Hazardous Locations. 

1.4.6 CSA C22.2 #239 Control and Instrumentation Cable 

1.4.7 ICEA S-66-524. 
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1.5 Submittals 

1.5.1 Submit product data in accordance with Section 01330-Submittal Procedures. 

1.5.2 Provide data sheets indicating the following: 

.1 Manufacturer’s name 

.2 Cable type and ratings 

.3 Approval listings 

.4 Conductor, insulation, shield and jacket materials (as applicable) 

.5 Temperature ratings for conductors and installation 

.6 Weight/unit length 

.7 Allowable pulling tension and sidewall bearing pressure 

.8 Minimum bend radius 

.9 Manufacturer’s handling and installation requirements.  

2 PRODUCTS 

2.1 Colours 

2.1.1 Colour Coding, three phase systems: 

.1 Phase A – Red 

.2 Phase B – Black 

.3 Phase C – Blue  

2.1.2 Colour Coding, single phase systems: 

.1 Live – Black 

.2 Neutral – White 

2.1.3 Insulated ground wires: green. 

2.1.4 Multi-conductor control cable: individual conductor colours per ICEA Method K-1. 

2.2 Minimum Conductor Sizing 

.1 The minimum conductor sizing shall be as follows: 

.1 Motor or branch circuit feeders: 12 AWG.  

.2 Remote DC emergency fixtures: 10 AWG. 
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.3 Digital control wiring, 24 to 120 VAC/VDC: 14 AWG 

.4 Minimum current transformer wiring conductor: #10 AWG. 

.5 Minimum fire alarm circuits conductor size: #14 AWG 

.6 Minimum PA circuit conductor size: #16 AWG 

.7 Telephone wiring conductors sized in accordance with telephone utility standards. 

.8 Use #10 AWG minimum for home runs to lighting panels exceeding 25 m. 

2.3 Identification 

2.3.1 Identify all wiring with wire markers at both ends. 

2.3.2 All branch circuit wiring and all systems wiring shall be identified at all panels and terminal 
boxes. 

2.3.3 All wiring shall be identified at junction boxes and termination points. 

2.4 Terminations 

2.4.1 All wiring connections shall be made with T & B StaKon crimp connector, or approved equal, 
applied with a pressure tool. 

2.4.2 Wiring connections, where required, shall be made with CSA approved compression tool with 
a nylon cap equal to Buchanan “Pres Sure”. 

2.4.3 All wiring shall be sized so that voltage drop between the panel board and the furthest outlet 
shall not exceed 2% when the circuit has a full load. 

2.5 Unarmoured Power Wire 

2.5.1 System Description: 600 V solidly grounded, 120/208 and/or 120/240 solidly grounded power 
conductors. 

2.5.2 Allowable Construction: 

.1 Wire in conduits, above grade: 1/C, RW90 

.2 Wire in conduit, underground and/or wet locations: 1/C, RWU90  

.3 Wire to suspended lighting fixtures: 3/C, SWT90 or SWT105 to suit luminaire. 

.4 Insulated ground wires for cable tray and above-ground, dry area conduit: 1/C, RW90 

.5 Insulated ground wires, below grade conduits and wet areas: 1/C, RWU90 

.6 All conductors copper unless otherwise noted. 

2.5.3 Insulation: XLPE, 1000V, 90°C or 105°C as required. 
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2.5.4 Shielding: Non-shielded 

2.5.5 Jacket: abrasion, oil and acid resistant.  

2.5.6 cUL Flame test: FT4  

2.5.7 Type RW90 and RWU90 construction shall meet CSA C22.2 No. 38. 

2.5.8 Acceptable manufacturers: Prysmian, Nexans, Southwire, United Wire of Canada. 

2.6 Armoured Power Wire and Cable 

2.6.1 System Description: 600 V solidly grounded, 120/208 and/or 120/240 solidly grounded power 
conductors.   

2.6.2 Environmental Conditions: damp indoor areas with temperatures ranging between -10 
degree C and 40 degree C.  

2.6.3 Shielding: Non-shielded cable unless otherwise noted. 

2.6.4 Allowable Construction: 

.1 Wire in tray in dry, damp or wet areas: TECK90, FT4   

.2 Wire in classified areas: TECK 90, HL, FT4 

.3 Direct buried wiring: TECK 90, -40 °C  

.4 Concealed wiring in office areas: AC90 

2.6.5 Insulation: XLPE, 1000 V, 90 °C (wet) 

2.6.6 Shielding; none 

2.6.7 Inner and outer jacket: moisture and oil resistant, low-acid gas, sunlight resistant, 

.1 Outer jacket colour: black 

2.6.8 Flame Spread Rating: FT4.  

2.7 Digital Control Wire  

2.7.1 System Description: field wiring, 24 to 120 V digital signals for control circuits when run in 
conduit 

2.7.2 Allowable Construction 

.1 Wire in conduits, above grade: 1/C RW90 

.2 Wire in conduit, underground and/or wet locations: 1/C RWU90 

2.7.3 Insulation: XLPE, 600V, 90°C 



BLIND RIVER WTP – INTAKE AND LLPS Section 16122 

Town of Blind River WIRES AND CABLES 0-1000V 

Contract No. PS-2026-01 Page 5 of 9 

 
2.7.4 Shielding: Non-shielded 

2.7.5 Jacket: abrasion, oil and acid resistant.  

2.7.6 cUL Flame test: FT4  

2.7.7 Type RW90 and RWU90 construction shall meet CSA C22.2 No. 38. 

2.7.8 Acceptable manufacturers: Prysmian, Nexans, Southwire, United Wire of Canada or 
Approved Equivalent. 

2.7.9 Acceptable manufacturer, multi-conductor, armoured control cables: Shawflex or Approved 
Equivalent. 

2.8 Analog Control Wire 

2.8.1 System description: 0-10 V and 4-20 mA signal wiring for control set-points and feedback. 
Does not apply to speciality signal conductors such as flow meters.  

2.8.2 Allowable Construction: 

.1 Cables in conduit: CIC 

2.8.3 Conductor: #18 AWG, 7x26 stranded, copper or to match required cable impedance  

2.8.4 Cable: individual wires formed into pairs or triads as required by the application.  Provide 
multi-pair/multi-triad cables where indicated.  

2.8.5 Insulation: PVC, 300 V, 90°C (dry and wet) 

2.8.6 Shielding:  

.1 Inner Shield: Aluminium/polyester tape shield over individual pairs or triads. 

.2 Inner Drain Wire: 7-strand tinned copper drain wire. 

.3 Outer Shield: Aluminium/polyester tape shield over cable. 

.4 Outer Drain Wire: 7-strand tinned copper drain wire. 

2.8.7 All cables to have a ripcord. 

2.8.8 Jacket: 90°C (-40°C) PVC 

2.8.9 cUL Flame test: FT4  

2.8.10 Control cables shall meet CSA, C22.2 No. 239. 

2.8.11 Acceptable manufacturers: Shawflex, Belden, or Approved Equivalent. 
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3 EXECUTION 

3.1 Shipping and storage 

3.1.1 Wire and cable shall be maintained in dry environment with ends sealed at all times.  

3.1.2 Protect reels from damage.   

3.1.3 Damaged reels shall be removed from site.  Prior to removal from site reels shall be marked 
by the Contract Administrator to prevent reuse. 

3.2 Power Wiring - General 

3.2.1 Install wiring as follows: 

.1 In cable trays in accordance with Section 16111 – Cable Tray 

.2 In conduit systems in accordance with Section 16133 – Conduits, Conduit Fastenings 
and Fittings. 

.3 In underground ducts in accordance with Section 16051– Installation of Cables in Ducts 
and Trenches. 

3.2.2 All feeders shall run in continuous length between power supply point and the load. No 
splices will be allowed in feeder cable unless otherwise noted. 

.1 Where conductors cannot be pulled in a single pull, consult the engineer who may 
redesign the run or permit splices.  

3.2.3 Only circuits of the same voltage shall be installed in a common conduit or duct or share the 
same ground return line. Do not mix voltage in the same duct or conduit. 

3.3 Armoured cables 

3.3.1 Group cables wherever possible in channels. 

3.3.2 Use sheaves/shoes or other guides to ensure smooth changes in direction and to minimize 
cable tension. 

3.3.3 Install cable in trenches in accordance with Section 16051 – Installation of Cables in Ducts 
and Trenches. 

3.3.4 Group cables wherever possible. 

3.4 Control wiring 

3.4.1 All cables and wires to be continuous runs unless otherwise noted. 

3.4.2 Where control wiring terminates in or transitions through hazardous areas, the entire length 
shall be run as armoured cable.  

3.4.3 Run all wiring in conduit or duct (underground wire) unless otherwise specified. Refer to this 
division and to the drawings for additional information, requirements and details. 
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3.4.4 Provide minimum 20% spare wiring or two (2) conductors (1 pair) whichever is greater for 

each run. 

3.4.5 All wires must be tagged with pre-numbered slip-on markers. Allow for up to ten (10) 
characters per individual wire. No wrap around markers will be accepted. 

3.4.6 Communication and Special Wire and Cable (Field) 

.1 The Contractor shall provide all wiring and cable, including connectors, plugs and 
termination devices required for the wiring of the systems and equipment shown on the 
drawings, unless otherwise specified. 

.2 Provide quantities and lengths of cable and wire type as recommended by the system 
equipment manufacturers. Do not de-rate any cabling and wire. No wire/cable to be 
sized less than 18 AWG unless approved by the Contract Administrator or unless a 
specific requirement of the equipment manufacturer. 

.3 Provide, as part of shop drawing submittal, cable and wire specifications and data for 
each system. Include written proof that cable and wire meets requirements of equipment 
supplier. 

.4 Coordinate with the manufacturer and other sections of these specifications to ensure 
proper conduit type (ie: metal) and sizes are provided. 

.5 Any wire and cable installed that does not meet the wiring specifications of the 
equipment manufacturer shall be removed and replaced (including conduits, if 
necessary), at the Contractor’s expense. 

3.5 Communications Cables 

3.5.1 Supply and install all communications cables to suit the communications system connection 
requirements. 

3.5.2 All communications cables located outdoors or in classified areas are to be installed in 
dedicated rigid aluminum conduit unless otherwise indicated. 

3.6 Testing 

3.6.1 General 

.1 Test all wire and cables prior to energization. 

.2 Clean and dry ends of wire and cable prior to test. 

.3 Provide a written (typed) report to suit the test results for each cable indicating: 

.1 Equipment make/model and calibration data 

.2 Operator name or employee number and initials 

.3 Environmental conditions including temperature and approximate humidity (e.g. 
dry/damp/wet) 
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.4 Cable tag number, description (e.g #10 AWG, 3/C, TECK 90) and length under test 

.5 Results in MΩ/unit length 

.6 Reports may be handwritten in logbook or typed.   

.4 Where power factor correction equipment is installed, it may be necessary to disconnect 
the capacitors from the system prior to testing to avoid overvoltage. 

.5 Disconnect sensing and protection equipment from the respective circuits to be megger 
tested including PT’s and Surge Protectors. 

.6 Do not perform megger tests on control circuits containing transistorized or solid-state 
components. 

.7 Conduct tests in accordance with NETA (International Electrical Testing Association) 
standards. 

.8 The Contractor shall repeat the test in the presence of the Contract Administrator for 
any cable listed in the test report, at the request of the Contract Administrator. 

3.6.2 Power cables (types TECK, RW, RWU, STJ, AC90, etc) 

.1 Perform 1000V DC insulation resistance test. 

.2 Test each circuit with equipment disconnected. 

.3 Test phase-to-phase and phase-to-ground. 

.4 Take test results after one (1) minute at full voltage. 

.5 Cables with an insulation resistance > 50 MΩ shall be considered acceptable. 

.6 Cables with an insulation resistance of less than 50 MΩ shall be reported to the Contract 
Administrator for investigation and remedial action shall be taken by the Contractor after 
discussion with the Contract Administrator. 

.7 Cables with an insulation resistance <2 MΩ shall be removed and replaced.  

3.6.3 Control cables  

.1 Perform 500V DC insulation resistance test. 

.2 Test each control circuit to ground only. 

.3 Take test results after one (1) minute at full voltage 

.4 Cables with an insulation resistance > 50 MΩ shall be considered acceptable. 

.5 Cables with an insulation resistance of less than 50 MΩ shall be reported to the Contract 
Administrator for investigation and remedial action shall be taken by the Contractor after 
discussion with the Contract Administrator. 
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.6 Cables with an insulation resistance <2 MΩ shall be removed and replaced.  

.7 Summit the testing results as a formal shop drawing submission 

3.6.4 Instrumentation and Thermocouple Wiring 

.1 Check continuity of each wire using ohm meter or DC buzzer. Megger or 120V filament 
lamp testing is not acceptable. 

.2 Test thermocouple wiring for continuity and polarity in accordance with manufacturer’s 
recommendations. 

END OF SECTION 
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1 GENERAL 

1.1 Description 

1.1.1 Provide splitters, junction boxes, pull boxes and wiring cabinets for the power, control and 
communications wiring systems as shown on the drawing and as required to complete the 
wiring systems described in the drawings.   

1.2 Related Sections  

1.2.1 Section 01330 – Submittals 

1.2.2 Section 16090 – Equipment Identification 

1.3 Shop Drawings and Product Data 

1.3.1 Submit shop drawings and product data for junction and pull boxes in accordance with 
Section 01330 – Submittal Procedures. 

1.4 General Requirements 

1.4.1 All mounting hardware shall be of non-corrosive type material including: 

.1 Stainless steel 

.2 Aluminium 

.3 PVC encapsulated metal 

1.4.2 Splitter, Junction Boxes, Pull Boxes and Cabinets installed indoors or outdoors shall be ULC 
or cUL listed.  

1.5 Enclosure Ratings 

1.5.1 Dry, non-corrosive areas: NEMA 12, sprinklerproof 

1.5.2 Wet, damp and/or corrosive areas: NEMA 4X.  

2 PRODUCTS 

2.1 PVC Pull and Junction Boxes 

2.1.1 Provide cast PVC boxes with external mounting lugs. 

2.1.2 Provide PVC Cover with retaining screws and seamless gasket all around. 

2.1.3 Acceptable manufacturer: same as conduit system or approved equivalent. 

2.2 Aluminium Pull and Junction Boxes, Non-Classified 

2.2.1 Provide welded or die-cast aluminium boxes with  
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2.2.2 Covers shall be hinged covers with minimum two (2) retained screw fasteners and a 

seamless gasket all around. 

2.2.3 Acceptable manufacturer: same as conduit system. 

2.3 Cabinets 

2.3.1 Type E: sheet steel, hinged door and return flange overlapping sides, handle, lock and catch, 
for surface mounting. 

2.3.2 Type T: sheet steel cabinet, with hinged door, latch, lock, two (2) keys, containing Unistrut 
backing flush mounted. 

2.3.3 Cabinets to be rated NEMA 4X unless indicated otherwise on the drawings. 

3 EXECUTION 

3.1 Junction, Pull Boxes and Cabinets Installation 

3.1.1 Boxes shall be surface mounted in unfinished areas and flush mounted in finished (e.g. office) 
areas. 

3.1.2 Install pull boxes in inconspicuous but accessible locations. 

3.1.3 Mount cabinets with top not higher than 2m above finished floor. 

3.1.4 Install terminal block as indicated in Type T cabinets. 

3.2 Identification 

3.2.1 Provide equipment identification in accordance with Section 16090 – Equipment 
Identification. 

END OF SECTION 
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1 GENERAL 

1.1 References 

1.1.1 Ontario Electrical Safety Code – 2024 and ESA latest bulletins. 

1.2 General Requirements 

1.2.1 All mounting hardware shall be of non-corrosive type material including: 

.1 Stainless steel 

.2 Aluminium  

.3 PVC encapsulated rigid steel 

1.2.2 Outlet and Conduit Boxes must be of the same material as the conduit application. 

1.2.3 Outlet boxes, conduit boxes and fittings installed indoors in classified areas shall be rated 
NEMA 7 to suit hazardous environments. 

1.2.4 All outlet boxes, conduit boxes and fittings installed indoors or outdoors shall PVC 
encapsulated rigid metal type to match PVC encapsulated rigid steel conduit applications. 

1.2.5 All Junction Boxes, Pull Boxes and Cabinets installed outdoors shall be of the same 
manufacturers as the conduit application and rated NEMA 4X. 

2 PRODUCTS 

2.1 Outlet and Conduit Boxes General 

2.1.1 Size boxes in accordance with code requirements. 

2.1.2 102mm square or larger outlet boxes as required for special devices. 

2.1.3 Gang boxes where wiring devices are grouped. 

2.1.4 Blank cover plates for boxes without wiring devices. 

2.1.5 347 V outlet boxes for 347 V switching devices. 

2.1.6 Combination boxes with barriers where outlets for more than one (1) system are grouped. 

2.1.7 All boxes used with exposed conduits to be galvanized rigid metal. Boxes to be as 
manufactured by Appleton or equal. 

2.1.8 Each light, switch, receptacle and/or outlet shall be provided with suitable outlet box, each 
approved for the particular area which it is to be installed. 

2.1.9 One outlet box shall be installed per switch, receptacle, light, etc. 
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2.1.10 Provide PVC encapsulated outlet and conduit boxes to suit all PVC encapsulated conduit 

applications (for ex. in classified areas).  Acceptable product:  Plasti-Bond. 

2.2 Sheet Steel Outlet Boxes 

2.2.1 Electro-galvanized steel single and multi-gang flush device boxes for flush installation, 
minimum size 76 x 50 x 38mm or as indicated. 102mm square outlet boxes when more than 
one (1) conduit enters one (1) side with extension and plaster rings as required. 

2.2.2 Electro-galvanized steel utility boxes for outlets connected to surface mounted EMT conduit, 
minimum size 102 x 54 x 48mm. 

2.2.3 102mm square or octagonal outlet boxes for lighting fixture outlets. 

2.2.4 102mm square outlet boxes with extension and plaster rings for flush mounting devices in 
finished walls. 

2.3 Masonry Boxes 

2.3.1 Electro-galvanized steel masonry single and multi-gang boxes for devices flush mounted in 
exposed block walls. 

2.4 Concrete Boxes 

2.4.1 Electro-galvanized sheet steel concrete type boxes for flush mount in concrete with matching 
extension and plaster rings as required. 

2.5 Conduit Boxes 

2.5.1 Cast FS boxes with factory-threaded hubs and mounting feet for surface wiring of switches 
and receptacle. 

2.6 Outlet Boxes for Non-metallic Sheathed Cable 

2.6.1 Electro-galvanized, sectional, screw ganging steel boxes, minimum size 76 x 50 x 63mm with 
two (2) double clamps to take non-metallic sheathed cables. 

2.7 Fittings - General 

2.7.1 Bushing and connectors with nylon insulated throats. 

2.7.2 Knock-out fillers to prevent entry of debris. 

2.7.3 Conduit outlet bodies for conduit up to 32m and pull boxes for larger conduits. 

2.7.4 Double locknuts and insulated bushings on sheet metal boxes. 

2.8 Service Fittings 

2.8.1  ‘High tension’ receptacle fitting made of two (2) piece stainless steel housing finish for one 
(1) single receptacle(s). Bottom plate with two (2) knockouts for centred or offset installation. 
12 x 102mm extension piece as indicated. 



BLIND RIVER WTP – INTAKE AND LLPS Section 16132 

Town of Blind River OUTLET BOXES, CONDUIT BOXES & FITTINGS 

Contract No. PS-2026-01 Page 3 of 3 

 
2.8.2 Pedestal type ‘low tension’ fitting made of two (2) piece stainless steel housing finish to 

accommodate two (2) Amphenol jack connectors. 

3 EXECUTION 

3.1 Installation 

3.1.1 Support boxes independently of connecting conduits. 

3.1.2 Fill boxes with paper, sponges or foam or similar approved material to prevent entry of debris 
during construction. Remove upon completion of work. 

3.1.3 For flush installations mount outlets flush with finished wall using plaster rings to permit wall 
finish to come within 6mm of opening. 

3.1.4 Provide correct size of openings in boxes for conduit, mineral insulated and armoured cable 
connections. Reducing washers are not allowed. 

END OF SECTION 
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1 GENERAL 

1.1 Description 

1.1.1 This section describes the requirements for conduits and associated fittings. 

1.2 Related Sections  

1.2.1 Section 07900 – Joint Sealants 

1.3 Scope 

1.3.1 Provide a complete conduit system in accordance with the drawings and specifications.   

1.3.2 Seal conduits against propagation of water, corrosive gases, fire and/or smoke. 

1.4 General Requirements 

1.4.1 The requirements of this section are generic and details and/or requirements shown on the 
drawings shall take precedence. 

1.4.2 Provide conduits per the following: 

Location Area Classification Application Conduit 

Material 

Indoors: 

Offices, Meeting 

Rooms, 

Washrooms, 

Laundry Rooms, 

Kitchens, Control 

Rooms, Office 

Hallways, 

Laboratories 

Surface mount 

and embedded 

Unclassified 

Ordinary non-

corrosive and dry 

locations  

Power, control, and 

communication wiring, 

fibre optic cables. 

EMT 

Indoors: 

Process Areas 

Electrical Rooms 

Unclassified  Power & control wiring, 

fibre optic cables. 

PVC 

Indoors: 

Process Areas 

Unclassified Copper communications 

cables, VFD cables to 

motors, Ultrasonic Level 

Aluminium 
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Electrical Rooms 
Transmitter, Level 

Element wiring. 

All except 

underground 

All Life safety Aluminium, 

colour: red. 

All except buried Class I, Div 1 or 2 All Aluminium 

Outdoors, Above 

Grade, building 

roof 

Unclassified All Aluminium 

Underground Unclassified All PVC 

Concrete Encased Unclassified All PVC 

Concrete Encased Class I, Div 1 or 2 All Aluminium 

(protected) 

 

1.4.3 The conduit sizes shown on the drawing are a minimum and are for a single feed.  Size all 
conduits for multiple feeders in accordance with the Electrical Code and the spare space 
requirements of 16010.  

1.4.4 Minimum conduit size for lighting and power circuits: 19mm. 

1.5 References 

1.5.1 Canadian Standards Association (CSA) 

.1 CAN/CSA C22.2 No. 18-92, Outlet Boxes, Conduits Boxes, and Fittings. 

.2 CSA C22.2 No. 45-M1981 (R1992), Rigid Metal Conduit. 

.3 CSA C22.2 No. 56-1977(R1977), Flexible Metal Conduit and Liquid-Tight Flexible Metal 
Conduit. 

.4 CSA C22.2 No. 83-M1985 (R1992), Electrical Metallic Tubing. 

.5 CSA C22.2 No. 211.2-M1984 (R1992), Rigid PVC (Un-plasticized) Conduit. 

.6 CAN/CSA C22.2 No. 227.3-[M91], Flexible Non-metallic Tubing. 

2 PRODUCTS 

2.1 General 

2.1.1 Fittings: manufactured for use with conduit specified. The fitting material and coating shall be 
the same as conduit used in the application. 
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2.2 Expansion/Deflection Fittings 

2.2.1 Provide at all structural expansion joints. 

2.2.2 Provide on all interior conduits where required to suit a 14°C maximum temperature variation. 

2.2.3 Provide on all exterior, above-grade conduits.  Design for temperature range of 75°C. Each 
straight run shall have a minimum of one (1) fitting.  

2.2.4 Install in accordance with manufacturer’s instructions. 

2.3 Rigid Aluminium Conduit 

2.3.1 Meet requirements of CSA C22.2 No. 45.2 

2.3.2 Provide tracer wires for all buried conduits, including spares, and label accordingly for their 
dedicated respective use.  

2.3.3 Rigid Aluminium Conduit to be manufactured of 6063 alloy in temper designation T-1 listed 
by U.L.6 “Standard for Rigid Metal Conduit” and manufactured to ANSI C80.5 

2.3.4 Fittings: 

.1 Type: Threaded, copper free - Set screw and fittings not permitted. 

.2 Insulated Bushing 

.1 Material: Cast aluminium with integral insulated throat, rated for 150°C. 

.2 Manufacturers and Products: O-Z/Bedney: Type AB 

.3 Grounding Bushing 

.1 Material: Cast aluminium with integral insulated throat rated for 150°C, with solder-
less lugs. 

.2 Manufacturers and Products: O-Z/Bedney: Type ABLG or approved equivalent. 

.4 Conduit Hub 

.1 Material: Cast aluminum with integral insulated throat. 

.2 UL listed for use in wet locations. 

.3 Manufacturers and Products: 

.1 O-Z/Gedney: Type CHA 

.2 Thomas & Betts: Series 370AL 

.3 Meyers: Series SA 

.5 Conduit Bodies 
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.1 Manufacturers and Products (For normal Conditions) 

.1 Appleton: Form 85 threaded unilets 

.2 Crouse-Hinds; Mark 9 or Form 7-SA threaded condulets 

.3 Killark: Series O electrolets  

.4 Or, Approved Equivalent 

.6 Couplings: As supplied by conduit manufacturer 

.7 Conduit Sealing Fitting Manufacturers and Products: 

.1 Appleton: Type EYF-AL or EYM-AL 

.2 Crouse-Hinds; Type EYS-SA or EZS-SA 

.3 Killark: Type EY or EYS 

.4 Or, Approved Equivalent 

.8 Drain Seal Manufacturers and Products 

.1 Appleton: Type EYDM-A 

.2 Crouse-Hinds; Type EYD-SA or EZD-SA  

.3 Or, Approved Equivalent 

.9 Drain/Breather Fittings Manufacturers and Products 

.1 Appleton: Type ECDB 

.2 Crouse-Hinds; ECD  

.3 Or, Approved Equivalent 

.10 Expansion Fittings Manufacturers and Products 

.1 Deflection/Expansion Movement: Steel City: Type DF-A 

.2 Expansion Movement Only: Steel City: Type AF-A  

.3 Or, Approved Equivalent 

.11 Cable Sealing Fittings: To form watertight nonslip cord or cable connection to conduit. 

.1 Bushing: Neoprene at connector entry 

.2 Manufacturer: Appleton: CG-S or Approved Equivalent 
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2.4 PVC Conduit 

2.4.1 Meet requirements of CSA C22.2 No. 211.2 and NRMA TC 2. 

2.4.2 Suitable for areas NOT exposed to physical damage, underground direct burial, concealed 
or direct sunlight exposure and 90°C insulated conductors. 

2.4.3 Unless shown otherwise on drawings or required by code, provide schedule 80 PVC conduit 
under equipment pads and schedule 40 PVC conduit elsewhere. 

2.4.4 PVC Conduit and Tubing 

.1 Meet requirements of NEMA TC-3. 

.2 Type: PVC, slip-on 

2.5 Conduit Fastenings 

2.5.1 One (1) hole steel straps to secure surface conduits NPS 2 50mm and smaller. Two (2) hole 
steel straps for conduits larger than NPS 2 50mm. 

2.5.2 Beam clamps to secure conduits to exposed steel work. 

2.5.3 Channel type supports for two (2) or more conduits at 15m oc. 

2.5.4 Threaded rods, 6mm dia., to support suspended channels. 

2.5.5 All mounting hardware used outdoors and in corrosive and/or classified areas shall be of 
non-corrosive type material compatible with the conduit material including: 

.1 Stainless steel 

.2 Aluminium  

.3 PVC encapsulated steel 

2.6 Flexible, Nonmetallic, Liquid-Tight Conduit 

2.6.1 Type: High strength plastic body, complete with lock nut, O-ring, threaded ferrule, sealing 
ring, and compression nut. 

2.6.2 Body/compression nut (gland) design to assure high mechanical pull-out strength and 
watertight seal. 

2.6.3 Manufacturers and Products 

.1 Carlon: Type LT 

.2 O-Z/Gedney: Type 4Q-P 

.3 Thomas & Betts: Series 6300 

.4 Or, Approved Equivalent 
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2.7 Flexible Metallic Conduit 

2.7.1 Meet requirements of CSA C22.2 No. 56, liquid-tight flexible metal. 

2.8 Expansion Fittings for Rigid Conduits 

2.8.1 Weatherproof expansion fittings with internal bonding assembly suitable for 200mm linear 
expansion. 

2.8.2 Watertight expansion fittings with integral bonding jumper suitable for linear expansion and 
19mm deflection in all directions. 

2.8.3 Weatherproof expansion fittings for linear expansion at entry to panel. 

2.9 Fish Cord 

2.9.1 6mm polypropylene in all empty conduits.  

3 EXECUTION 

3.1 Installation, General 

3.1.1 Install conduits to conserve headroom in exposed locations and cause minimum interference 
in spaces through which they pass. 

3.1.2 Conceal all conduits in finished rooms that are equipped with suspended ceilings. 

3.1.3 Install sleeves where conduits pass through slab or wall. 

3.1.4 Do not pass conduits through structural members except as indicated. 

3.1.5 Install fish cord in empty conduits. 

3.1.6 Remove and replace blocked conduit sections. Do not use liquids to clean out conduits. 

3.1.7 Dry conduits out before installing wire. 

3.1.8 Install conduits with minimum clearances as follows: 

.1 To parallel steam or hot water line: 75mm  

.2 To steam or hot water line crossover: 25mm 

.3 To infrared or gas fired heaters: 1.5m 

.4 To any building surface in Damp/Wet and/or Corrosive areas: 12 mm  

.5 Between conduits containing copper communication lines and any power circuit rated 
at more than 600 V or 1000 A: 600 mm 
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3.2 Concealed Conduits 

3.2.1 Run 2-25mm spare conduits up to ceiling space and 2-25mm spare conduits down to ceiling 
space from each flush panel. Terminate these conduits in 152 x 152 x 102mm junction boxes 
in ceiling space or in case of an exposed concrete slab, terminate each conduit in surface 
type box. 

3.3 Surface Conduits  

3.3.1 Run parallel or perpendicular to building lines. 

3.3.2 Run conduits in flanged portion of structural steel. 

3.3.3 Group conduits in parallel runs. 

3.4 Bends, General 

3.4.1 Install concealed raceways with a minimum of bends in the shortest practical distance. 

3.4.2 Make bends and offsets of longest practical radius.   

3.4.3 Bends in conduits and ducts for fiber optic cables shall be not less than 20 times cable 
diameter, 375mm minimum. 

3.4.4 Make bends and kicks in parallel or banked runs from same center or centerline with same 
radius so that bends and kicks are parallel. 

3.5 Support 

3.5.1 Support from structural members only, at intervals not exceeding Canadian Electrical Code 
requirements and, in any case, not exceeding 2.5 metres.  Do not support from piping, pipe 
supports or other raceways. 

3.5.2 Provide supports that are impervious to galvanic reaction between dissimilar metals. 

3.5.3 Support aluminum conduit on concrete surfaces with spacers or framing channel constructed 
of stainless steel, aluminum or non-metallic material. 

3.5.4 Do not overtighten supports against conduit.  Allow for conduit expansion and contraction. 

3.5.5 Multiple Adjacent Raceways: Provide ceiling trapeze.  For trapeze-supported conduit allow 
25 percent extra spaces for future conduit. 

3.5.6 Application/Type of Conduit Strap 

.1 Rigid Steel or EMT (Electrical Metallic Tubing) Conduit: Zinc coated steel, pre-
galvanized steel or malleable iron. 

.2 PVC Coated Rigid Steel Conduit: PVC coated metal. 

.3 Non-metallic Conduit: Non-metallic or PVC coated metal. 

3.5.7 Provide and attach wall brackets, strap hangers, or ceiling trapeze as follows: 
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.1 Wood: wood screws 

.2 Hollow Masonry Units: toggle bolts 

.3 Concrete or Brick: expansion shields or threaded studs driven in by powder charge with 
lock washers and nuts 

.4 Steelwork: machine screws 

.5 Location/Type of Hardware 

.1 Dry, noncorrosive areas: galvanized 

.2 Wet, noncorrosive areas: stainless steel 

.3 Corrosive areas: stainless steel 

3.5.8 Nails or wooden plugs inserted in concrete or masonry for attaching raceway not permitted.  
Do not weld raceways or pipe straps to steel structures.  Do not use wire in lieu of straps or 
hangers 

3.6 Penetrations 

3.6.1 Make penetrations at right angles, unless otherwise shown. 

3.6.2 Notching or penetration of structural members, including footings and beams, is not 
permitted. 

3.6.3 Fire-Rated walls, floors, or ceilings: fire stop openings around penetrations to maintain 
existing fire-resistance rating. 

3.6.4 Apply single layer of wraparound duct band to all metallic conduit protruding through concrete 
floor slabs to a point 50mm above and 50mm below concrete surface. 

3.6.5 Where conduits protrude through floor slabs in areas subject to mechanical damage, provide 
heavy steel guards around conduits from grade to a height of 1200 mm above grade. 

.1 Leave drainage holes at base of guards.  

3.6.6 Concrete walls, floors, or ceilings (aboveground): provide non-shrink grout dry-pack or use 
watertight seal device. 

3.6.7 Entering Structures 

.1 General: Seal raceway at the first box or outlet with listed water-stopping sealant to 
prevent the entrance of gases or liquids from one area to another. 

.2 Arrange conduits to allow water to drain away from seals.  

.3 Concrete roof or Membrane Waterproofed Wall or Floor: 

.1 Provide a watertight seal. 
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.2 Without concrete encasement: Install watertight entrance seal device on each side. 

.3 With concrete encasement: Install watertight entrance seal device on the 
accessible side. 

.4 Securely anchor malleable iron body of watertight entrance seal device into 
construction with one or more integral flanges. 

.5 Secure membrane waterproofing to watertight entrance seal device in a 
permanent, watertight manner. 

.4 Heating, Ventilating, and Air Conditioning Equipment 

.1 Penetrate equipment in area established by manufacturer. 

.2 Terminate conduit with flexible PVC (Polyvinyl chloride) encapsulated metallic 
conduit at junction box or conduit attached to exterior surface of equipment prior to 
penetrating equipment. 

.3 Seal penetration with Type 5 sealant, as specified in Section 07900 – Joint 
Sealants. 

.5 Corrosive-Sensitive Areas 

.1 Seal all conduits passing through chlorine/chemical room walls. 

.2 Seal conduit entering equipment panel boards and field panels containing 
electronic equipment. 

.3 Seal penetration with Type 5 sealant, as specified in Section 07900 – Joint 
Sealants. 

.6 Existing or Precast Wall (Underground): Core drill wall and install a watertight entrance 
seal device. 

.7 Non waterproofed Wall or Floor (Underground without Concrete Encasement) 

.1 Provide Schedule 40 galvanized pipe sleeve, or watertight entrance seal device. 

.2 Fill space between raceway and sleeve with expandable plastic compound or 
oakum and lead joint on each side. 

.8 Maintenance holes and Hand holes 

.1 Metallic Raceways: Provide insulated grounding bushings. 

.2 Non-metallic Raceway: Provide bell ends flush with wall. 

.3 Install such that raceways enter as near as possible to one end of wall unless 
otherwise shown. 
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3.7 Conduits In Cast-In-Place Concrete 

3.7.1 All cast in place conduit installations not specified on the drawings must be approved by the 
Contract Administrator. 

3.7.2 Locate to suit reinforcing steel. Install in centre third of slab. 

3.7.3 Protect conduits from damage where they stub out of concrete. 

3.7.4 Provide oversized sleeve for conduits passing through waterproof membrane, before 
membrane is installed. Use cold mastic between sleeve and conduit. 

3.7.5 Do not place conduits in slabs in which slab thickness is less than four (4) times conduit 
diameter. 

3.7.6 Encase conduits completely in concrete with minimum 25mm concrete cover. 

3.7.7 Organize conduits in slab to minimize crossovers. 

3.8 Conduits In Cast-In-Place Slabs On Grade 

3.8.1 All cast in place conduit installations not specified on the drawings must be approved by the 
Contract Administrator. 

3.8.2 Run conduits 25mm and larger below slab and encased in 75mm concrete envelope. Provide 
50mm of sand over concrete envelope below floor slab. 

3.9 Conduits Underground 

3.9.1 Slope conduits to provide drainage. 

3.9.2 Waterproof joints (except PVC) with heavy coat of bituminous paint. 

3.9.3 Provide horizontal expansion joints at building foundations and vertical expansion joints 
where conduits rise out of ground.  

3.10 Connections to Equipment, Unclassified areas 

3.10.1 Make rigid connection to equipment 

3.10.2 In unclassified areas and where the conduit size is 103mm or less use flexible, liquid-tight 
conduit. 

3.10.3 Conduit size over 103 mm: nonflexible. 

3.10.4 Wet or Corrosive areas: flexible, non-metallic, liquid-tight. 

3.10.5 Dry Areas: flexible, metallic liquid-tight. 

3.11 PVC Conduit 

3.11.1 Debur all ends prior to making joints. 
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3.11.2 Solvent Weld all joints using manufacturer’s recommended solvent. 

3.11.3 Install such that joint is watertight. 

3.11.4 Adapters: 

.1 PVC to metallic fittings: PVC terminal type 

.2 PVC to rigid metal conduit: PVC female adapter 

3.11.5 Belled End Conduit: Bevel the unbelled end of the joint prior to joining. 

3.11.6 PVC Conduit: 

.1 Bends 30° and larger: provide factory-made elbows. 

.2 Use manufacturer’s recommended method for forming smaller bends and kicks. 

3.11.7 Do not install conduit with scorch marks. 

3.12 Aluminum Conduit 

3.12.1 Bend conduit cold.  

3.12.2 Do not install kinked or flattened conduit. 

3.12.3 Protect aluminum conduits in contact with concrete with: 

.1 Apply bituminous Paint, shrink wrap or other protective coating acceptable to the 
Engineer and AHJ (Authority Having Jurisdiction). 

.2 Apply protective coatings in accordance with the manufacturer’s recommendations 

.3 Extend protection to 100 mm minimum from concrete. 

3.12.4 Field threads must be of sufficient length to draw conduits up tight. 

3.13 Liquid-Tight Flex 

3.13.1 Control wiring terminations to be in Liquid tight, PVC encapsulated steel armoured flex to suit 
the transition from conduit or junction box to the respective equipment and instrumentation.  

3.13.2 Liquid tight flex shall not exceed 2m in length. 

3.13.3 Bends shall exceed the minimum allowable conductor bending radius and shall allow conduit 
flexibility. 

3.13.4 Length: 450mm minimum, 1500mm maximum. 

END OF SECTION 
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1 GENERAL 

1.1 Shop Drawings and Product Data 

1.1.1 Submit shop drawings and product data in accordance with Section 01330 - Submittal 
Procedures. 

2 PRODUCTS 

2.1 Colours 

2.1.1 Provide wiring device bodies and faceplates in the following colours unless otherwise noted 
on the drawings: 

.1 Switches & receptacles in process areas: Brown 

.2 Switches & receptacles in office areas: White 

.3 Isolated-ground receptacles: Orange 

2.2 Switches 

2.2.1 15A and 20A, 120V, single pole, double pole, three-way, and four-way switches. 

2.2.2 Switches to be suitable for connected loads i.e.: 15A or 20A as required and/or shown on the 
drawings. 

2.2.3 Outdoor and weatherproof switches shall have plunger-type operators. 

2.2.4 Manually operated general purpose AC switches with the following features: 

.1 Terminal holes approved for No. 10 AWG wire. 

.2 Silver alloy contacts. 

.3 Urea or melamine moulding for parts subject to carbon tracking. 

.4 Suitable for back and side wiring. 

2.2.5 Toggle operated fully rated for tungsten filament and fluorescent lamps, and up to 80% of 
rated capacity of motor loads. 

2.2.6 Switches of one (1) manufacturer throughout project. 

2.2.7 Acceptable Suppliers: 

.1 Hubbell 

.2 Pass and Seymor 

.3 Smith and Stone  
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.4 Or, Approved Equivalent 

2.3 Receptacles 

2.3.1 Provide extra-heavy duty duplex receptacles, CSA type 5-15 R, 125 V, 15A, U ground with 
the following features where shown on drawings: 

.1 Suitable for 10 AWG for back and side wiring. 

.2 Break off links for use as split receptacles. 

.3 One-piece plated brass strap. 

.4 Eight (8) back wired entrances, four (4) side wiring screws. 

.5 Nickel-plated contacts 

.6 Triple wipe contacts and riveted grounding contacts. 

2.3.2 Single receptacles CSA type 5-15R, 125V, 15A, U ground with the following features: 

.1 Ivory, brown urea moulded housing. 

.2 Suitable for 10 AWG for back and side wiring. 

.3 Four (4) back wired entrances, two (2) side wiring screws. 

2.3.3 Other receptacles with ampacity and voltage as indicated. 

2.3.4 Receptacles of one (1) manufacturer throughout project. 

2.3.5 Provide while-in-use covers for weatherproof receptacles. 

2.3.6 Receptacles to be sized according to related lighting panel branch circuit breaker. 

2.3.7 Non-Hazardous Products -  Acceptable Suppliers: 

.1 Hubbell 

.2 Leviton 

.3 Cooper  

.4 Or, Approved Equivalent 

2.4 Ground Fault Circuit Interrupter Receptacles 

2.4.1 Provide ground fault receptacles to meet NEMA 5-15 or 5-20 as shown on drawings and with 
the following features: 

.1 Red or yellow trip indication light 

.2 Terminals suitable for #10 to #14 AWG stranded conductors 



BLIND RIVER WTP – INTAKE AND LLPS Section 16141 

Town of Blind River WIRING DEVICES 

Contract No. PS-2026-01 Page 3 of 5 

 
.3 Weather resistant 

.4 Suitable for back and side wiring 

.5 Body Material: Nylon 

.6 Strap material: Nickel-plated steel  

.7 Contacts material: Brass 

.8 Terminal clamp & screw material: Nickel-plated, brass 

2.4.2 GFCI (Ground-Fault Circuit Interrupter) Receptacles - Acceptable Suppliers: 

.1 Cooper  

.2 Hubbell 

.3 Approved Equivalent 

2.5 Receptacles, 600V 

2.5.1 Provide 600V pin and sleeve receptacles where shown on the drawings. 

2.5.2 Current rating: to match feeder breaker 

2.5.3 Contact material: brass 

2.5.4 Provide with: 

.1 Mechanically-interlocked, non-fused switch 

.2 NEMA 4X, non-metallic enclosure 

.3 Provision for lock-off 

.4 Nameplate to show source of power 

2.5.5 Acceptable suppliers: 

.1 Hubbell  

.2 Cooper 

.3 Or, Approved Equivalent 

2.6 Receptacles, Other 

2.6.1 Supply and install 240/208V receptacles where shown on drawings. 

2.7 Cover Plates 

2.7.1 Provide cover plates for wiring devices. 
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2.7.2 Cover plates from one (1) manufacturer throughout project. 

2.7.3 Sheet steel utility box cover for wiring devices installed in surface mounted utility boxes. 

2.7.4 Stainless steel, 1mm thick cover plates, thickness 2.5mm for wiring devices mounted in flush 
mounted outlet box. 

2.7.5 PVC cover plates for wiring devices mounted in surface mounted FS or FD type conduit 
boxes. 

2.7.6 Receptacles and switches in unfinished areas shall be complete with cover plates to match 
related boxes. 

2.7.7 Cover plates shall be provided for all blanked off outlets. 

2.7.8 One (1) piece gang plates shall be used at locations where more than one (1) device is to be 
mounted adjacent to each other. 

.1 Weatherproof double lift spring loaded cast aluminium cover plates, complete with 
gaskets for duplex receptacles as indicated. 

.2 Weatherproof cover plates complete with gaskets for single receptacles or switches. 
Cover plates to be Scepter type VSC 15/10 or WDR 15/10. 

3 EXECUTION 

3.1 Installation 

3.1.1 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 (1) switch is required in one 
(1) location. 

.3 Mount toggle switches at height specified in Section 16010 – Electrical General 
Requirements or as indicated. 

3.1.2 Receptacles: 

.1 Install receptacles in gang type outlet box when more than one (1) receptacle is required 
in one (1) location. 

.2 Mount receptacles at height specified in Section 16010 – Electrical General 
Requirements or as indicated. 

.3 Provide label to show feeder breaker and panel.  

.4 Where split receptacle has one (1) portion switched, mount vertically and switch upper 
portion. 

3.1.3 Cover Plates: 
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.1 Protect stainless steel cover plate finish with paper or plastic film until painting and other 

work is finished. 

.2 Install suitable common cover plates where wiring devices are grouped. 

.3 Do not use cover plates meant for flush outlet boxes on surface mounted boxes. 

END OF SECTION 
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1 GENERAL 

1.1 Description 

1.1.1 The specification includes general requirements for AC Induction motors.   

1.1.2 Refer to driven equipment specifications for specific application requirements.  

1.1.3 Provide power factor correction capacitors where indicated. 

1.2 General 

1.2.1 Requirements in the equipment sections in other divisions (e.g., div 11, 13 or 15) shall take 
precedence over contradictory requirements in this section.   

1.2.2 The Contractor shall supply and install the equipment specified herein and in the driven-
equipment sections and as shown on the contract drawings. 

1.3 References 

1.3.1 NEMA Standard MG1, Motors and Generators 

1.3.2 NEMA Standard MG2, Safety Standard for Construction and Guide for Selection, Installation 
and Use of Electric Motors and Generators 

1.3.3 CSA C22.2 No. 100, Motors and Generators 

1.3.4 CSA C390, Test methods, marking requirements, and energy efficiency levels for three-
phase induction motors 

1.3.5 C22.2 NO. 145-11, Electric motors and generators for use in hazardous (classified) locations 

1.3.6 IEEE 114, Test Procedure for Single Phase Motors 

1.3.7 IEEE 841 Petroleum and Chemical Industry—Premium- Efficiency, Severe-Duty, Totally 
Enclosed Fan-Cooled (TEFC) Squirrel Cage Induction Motors—Up to and Including 370 kW 
(500 hp) 

1.4 Definitions 

1.4.1 TEFC: Totally-enclosed, fan-cooled  

1.4.2 TEEP: Totally-enclosed, explosion proof 

1.4.3 ODP: Open, drip-proof 

1.5 Quality Assurance 

1.5.1 IEEE 117 classification tests. 

1.5.2 All motors shall be constructed in accordance with latest, CEMA, NEMA, ANSI standards. 
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1.5.3 Verify motor performance in accordance with CSA C390. 

1.5.4 Unless noted otherwise, prior to shipment from motor manufacturer's factory, subject motors 
to routine tests as defined by NEMA MG1. 

1.5.5 Perform tests at motor full speed and at each intermediate speed for multi-speed motors. 

1.5.6 Statically and dynamically balance motors over 0-125% speed range. 

1.6 Submittals 

1.6.1 Submit the following as shop drawings: 

.1 Efficiency and power factor at 1/2, 3/4 and full load. 

.2 Outline dimensions of each motor, showing sizes and location of terminal boxes and 
horizontal and vertical clearances necessary for maintenance purposes 

.3 Mechanical mounting information 

.4 Total weight and heaviest shipping weight of motor 

.5 Design information regarding shaft and sheave sizes for coordination with driven 
equipment. 

.6 Outline dimensions and technical data for auxiliary equipment, such as power-factor 
correction capacitors, surge capacitors and arresters 

.7 Permissible number of fully loaded and unloaded starts over a defined time period (e.g. 
starts per hour) 

.8 Electrical schematic of windings and terminations 

.9 Electrical schematic and wiring diagrams of auxiliary systems, such as resistance 
temperature detectors (RTDs), thermistors, temperature indicators, vibration detectors, 
temperature selector switches, temperature relays, leak detectors (for submersible 
motors) and anti-condensation heaters. 

.10 Nameplate drawings 

1.6.2 Submit shop drawing information with driven equipment submittal. 

1.7 Delivery, Storage, and Handling 

1.7.1 Inspect the motor thoroughly for damage upon delivery to the job site. 

1.7.2 Handle in accordance with the manufacturer’s instruction. Under no circumstances shall the 
motor be lifted by using the shaft, as an attachment point. 

1.7.3 Store motors under cover in a clean, dry location and protect from rapid temperature 
changes.  

1.7.4 If storage is anticipated to be longer than two (2) months, take the following additional steps: 
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.1 Motors with sleeve bearings shall have the oil reservoirs filled to the proper level with 

the specified oil. 

.2 Motors with anti-friction bearings shall receive an initial change of grease and then be 
re-greased every six months until fully commissioned and operational. 

.3 The motor shaft braces shall be removed, and the motor shaft rotated every two weeks. 
The shaft braces shall be replaced prior to relocation to the installation site. Under no 
circumstances shall the motor be lifted without the braces in place. 

1.8 Operation and Maintenance Manuals 

1.8.1 Ship two (2) copies of the motor operation and maintenance manual with each motor. Include 
instruction leaflets and instruction bulletins for the complete storage, handling and installation 
of the motor. 

1.8.2 Submit bound and indexed copies of operating and maintenance manuals including, but not 
limited to, the following: 

.1 Storage instructions 

.2 Complete parts list 

.3 Installation instructions 

.4 Operating instructions 

.5 Maintenance instructions 

.6 Factory or Field test results 

1.9 Site Conditions 

1.9.1 Site operating conditions are as follows: 

.1 Indoor locations: 40°C maximum/-18°C minimum, air ambient temperature. 

.2 Outdoor locations: 40°C maximum/-40°C minimum, air ambient temperature. 

.3 < 1000 m above sea level 

.4 Indoor locations: 95% maximum relative humidity (non-condensing). 

2 PRODUCTS 

2.1 General Requirements 

2.1.1 Unless noted otherwise, design for the following voltages and characteristics: 

.1 115 V, single phase, 60 Hz - for motors 0.37 kW and below 

.2 575 V, three phase, 60 Hz - for motors 0.55 kW and up 



BLIND RIVER WTP – INTAKE AND LLPS Section 16222 

Town of Blind River AC INDUCTION MOTORS 

Contract No. PS-2026-01 Page 4 of 11 

 
.3 75 kW and larger to be suitable for solid state reduced voltage starting. 

2.1.2 Motors and individual components thereof to perform at full nameplate rating in ambient 
conditions specified. 

2.1.3 Unless otherwise noted, motor power rating indicated represents a nominal rating. Consult 
related driven equipment manufacturer for exact requirements and supply a higher base 
rating (without service factor multiplier) if necessary to meet equipment operational 
requirements.  

2.1.4 Provide design B squirrel cage induction motor where this design meets starting and 
operating requirements of the driven equipment. Minimum starting and breakdown torque as 
indicated in EEMAC MG1. If larger load torque or WK² requirements are encountered, other 
motor design type selection is acceptable subject to prior acceptance by Engineer. 

2.1.5 All motors shall be suitable for across-the-line starting. 

.1 Motors shall also be suitable for specified starting methods shown on the drawings or 
described in the specifications. 

2.1.6 Design motors to operate continuously at rated load without exceeding maximum 
temperature rise above ambient temperature as indicated. 

2.1.7 Design motors to operate continuously at rated load under a combination of ±10% voltage 
variation, 2% phase voltage imbalance without the winding hot-spot temperature exceeding 
the insulation class rating. 

2.1.8 Do not exceed the maximum locked rotor current values as listed in EEMAC Standard MG1 
for the specified EEMAC design and rating. 

2.1.9 Pulsating motor currents: Full load and peak current variations to comply with EEMAC MGI-
20.82. 

2.1.10 Provide class F Insulation except as noted.  

2.1.11 Provide motors suitable for operation with emergency generating set which has a 25% drop 
in rated voltage during starting of large motors. 

2.1.12 Non-compliance: Special motors forming part of an integral, standard manufactured 
equipment assembly, such as valve operators, damper motors, submersible pumps, 
metering pumps and hoists, which require non-standard (non-EEMAC) design, mounting or 
housing, to be accepted in writing by the Engineer and of the type recommended by 
manufacturer for application indicated. Comply with functional and performance 
requirements stated herein and in driven equipment specification section. 

2.2 Sound 

2.2.1 Maximum overall sound pressure level: For motor rated 22 kW and larger, unless otherwise 
indicated: 65 dBA at 1 m.  Measure at 4 points evenly spaced around the motor. Refer to 
driven equipment specification for additional noise level restrictions. 

2.2.2 The noise level at base speed of each motor shall comply with NEMA MG1. 
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2.3 Constant Speed Motors 

2.3.1 Minimum service factor of 1.25  

2.3.2 Motors greater than 50 hp shall be suitable for reduced-voltage, soft starting.  

2.3.3 Unless otherwise indicated, design motor for a minimum number of hot starts per hour as 
determined by driven equipment manufacturer, but not less than two. 

2.4 Two-Speed Motors 

2.4.1 Same minimum NEMA (National Electrical Manufacturers Association) torques for a given 
NEMA design, power rating and speed as for single-speed motors. 

2.5 Inverter Duty Motors 

2.5.1 All motors driven by variable speed drives shall meet NEMA MG-1 part 31 

2.5.2 Motor shall normally be operated from an IGBT (insulated-gate bipolar transistor) based 
PWM type variable frequency drive (VFD). 

2.5.3 Provide motors suitable for operation on variable frequency drives without restrictions or 
limitations for the length of feeder cable between motor and drive or for the switching 
frequency. If filters are required to suit the supplied motors, the contractor shall supply without 
additional costs to the Owner.  

2.6 Service Factors 

2.6.1 Constant speed & two-speed applications <100 hp: 1.25 

2.6.2 Constant speed & two-speed applications <100 hp: 1.15 

2.6.3 Motors on variable speed drives: 1 

2.6.4 Size motors for duty point conditions without including service factor. 

2.7 Efficiency and Power Factor 

2.7.1 Measure motor efficiency in accordance with CSA C390. 

2.7.2 Motors shall be NEMA premium efficiency per NEMA MG-1, where the NEMA premium 
efficiency tables apply except that: 

.1 NEMA Premium Efficiency ratings are not required for multispeed, short-time rated, 
submersible motors, or for motors driving gates, valves, elevators, cranes, trolleys, and 
hoists.  

2.7.3 The minimum guaranteed full-load efficiency for motors larger than 375 kW not covered by 
the NEMA premium efficiency tables shall be 95.0%. 

2.7.4 The minimum guaranteed full-load efficiency for submersible motors rated greater than 50 
kW and for all submersible motors designed for non-intermittent duty shall be 90%. 
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2.7.5 The minimum guaranteed full load power factor shall be 88.3. 

2.8 Terminal Boxes 

2.8.1 Provide waterproof, oversized terminal boxes. 

2.8.2 NEMA position F1 (left hand side when facing the shaft), convertible to F2. 

2.8.3 Provide solderless type motor lead terminations for incoming cable connections and clamp 
terminal for ground connections. 

2.8.4 A frame grounding lug shall be provided in each conduit box. 

2.8.5 Seal frame to terminal box cable passage to prevent the entrance of moisture or foreign 
matter. 

2.8.6 Provide gaskets between all mating surfaces. 

2.8.7 Provide separate termination box for ancillary devices.  

2.9 Mechanical Construction 

2.9.1 The motors shall be capable of being floor, ceiling or wall mounted. The shaft location in all 
cases shall be parallel to the horizontal plane. 

2.9.2 All windings shall be copper with end turn lacing every two (2) slots. A varnish treatment shall 
be applied to all motors designed for mill and chemical duty. This treatment shall allow 
installation in environments where relative humidity can reach 100%. 

2.9.3 All dimensions including that of the motor shaft shall be in accordance with NEMA MG-1. 
Where shaft modifications are required, they will be noted in the motor schedule. 

2.9.4 Motor leads shall have an insulation class equal to or better than the insulation class of the 
motor windings.  

2.10 Construction, General 

2.10.1 Refer to the driven-equipment specification for additional details.  

2.10.2 Motor enclosures shall meet or exceed the requirements of the OESC for the specific 
application and location.  

2.10.3 Where the location meets more than one description, e.g. wet & corrosive, products shall be 
more stringent requirements for both locations.  

2.11 Construction, Ordinary Locations 

2.11.1 Enclosure type: ODP. 

2.11.2 Guard bottom ventilation openings with baffles to prevent direct entrance of liquids that might 
be released by pump seal failure. Provide drip covers for the top side openings. 
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2.11.3 Vertical motors: Guard bottom ventilation openings with baffles to prevent direct entrance of 

liquids that might be released by pump seal failure. Provide drip covers for the top side 
openings. 

2.11.4 Provide space heaters shall be as indicated on the drawings. 

2.12 Construction, Damp/Wet/Outdoor Locations 

2.12.1 Enclosure type: Weather protected, type I (WPI) 

2.12.2 Provide low sheath temperature space heaters in motors 50 hp and larger. 

2.13 Construction, Corrosive Locations 

2.13.1 Enclosure type: TEFC 

2.13.2 Provide low sheath temperature space heaters in motors 50 hp and larger. 

2.13.3 Motors shall meet IEEE 841. 

2.13.4 Paint system to exceed the 250-hour salt fog test. 

2.13.5 Paint all exterior and interior surfaces 

2.13.6 All painted surfaces shall be chemical-duty epoxy finish. 

2.14 TEFC Enclosures 

2.14.1 The motor frame, end bracket and terminal box shall be cast iron construction.  

2.14.2 The fan shall be constructed of a corrosion resistant, non-sparking material.  

2.14.3 All fasteners and motor hardware shall be non-corroding. 

2.14.4 Bronze breather drains shall be installed on all motors built on 254T frames or higher. 

2.14.5 All interior and exterior surfaces shall have a base coat and finish coat of corrosion resistant 
epoxy paint. 

2.15 Bearings and Lubrication 

2.15.1 Provide ball bearings on all motors rated < 150 hp.  

2.15.2 Provide roller bearings for motors rated 150 hp or more. 

2.15.3  For belted service, bearings shall carry a “C-3” clearance classification.  

2.15.4 Motors shall have a double shielded sealed bearing system, except two pole motors that may 
have a single shielded bearing on the drive end.  

2.15.5 Motors built on larger frames shall be equipped with re-greaseable bearings.  
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2.15.6 The grease fittings shall be designed so that no uncoupling is necessary to perform the 

required maintenance. 

2.15.7 Ball or roller type: Antifriction design, interchangeable, cartridge type housing preferred, with 
grease nipples. 

2.15.8 Life expectancy: B-10 as defined by the Anti-Friction Bearing Manufacturer's Association at 
rated conditions of service of at least 100,000 working hours. 

2.15.9 Vertical motors: Anti-friction, thrust bearings for maximum axial up and down thrusts imposed 
by the driven equipment. Split ring under motor hub on bottom of shaft. 

2.16 Lifting Provisions 

2.16.1 For motors weighing more than 20 kg, provide one or more lifting eyebolts, rings, or lugs.  

2.16.2 For motors weighing more than 100 kg, provide two or more lifting eyebolts or lugs. 

2.16.3 If lugs are concealed by enclosure, attach nameplates to both sides of motor warning against 
improper lifting. 

2.17 Rotor Assembly 

2.17.1 Rotation: For motors designed for single direction operation only, clearly indicate direction of 
rotation by means of arrow on non-driving end. Painted arrows are not acceptable. 

2.17.2 Shaft extensions: With keys. 

2.17.3 Keyway: NEMA standards for NEMA frame motors. 

2.18 Stator 

2.18.1 Windings and terminal leads: Copper conductors, with ends brought into terminal box. 

2.18.2 Insulation: Moisture proof, class F minimum unless otherwise indicated. 

2.18.3 Winding temperature detection 

.1 For motor rated 22 kW and larger unless otherwise indicated, two type PTC thermistors 
per phase in the stator windings, with leads brought out to a separate terminal box, 
suitable for Siemens 3UN2100 tripping unit. Identify temperature sensor terminals as to 
phase location. 

.2 For motors rated 200 kw and higher provide stator and bearing RTDs brought out to an 
ancillary terminal box.  

.3 For submersible motors, provide a combined leak and temperature detection system 
(includes detectors and a MiniCAS relay with light and Reset push button) 

2.19 Nameplates & Identification 

2.19.1 Identify equipment in accordance with 16090. 
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2.19.2 Provide stainless steel nameplates showing the information required by NEMA MG-1. 

2.19.3 Provide permanent identification of terminals and terminal boxes.  

2.19.4 Provide permanent wiring diagrams for: 

.1 All ancillary devices 

.2 Winding connections 

2.19.5 Motor leads shall be permanently marked in accordance with NEMA MG-1 designations 

2.20 Power Factor Correction Capacitors 

2.20.1 Where shown on the drawings, provide power factor correction capacitors (PFCC).  

2.20.2 PFCC shall be supplied by the motor manufacturer as a package. 

2.21 Manufacturers 

2.21.1 Canadian General Electric 

2.21.2 Etect 

2.21.3 LeRoy Somers 

2.21.4 U.S. Motors 

2.21.5 Westinghouse 

2.21.6 Toshiba 

2.21.7 Baldor 

2.21.8 Or, Approved Equivalent 

3 EXECUTION 

3.1 Installation 

3.1.1 The motors shall be installed by the Contractor in accordance with the manufacturer’s 
instructions. 

3.1.2 Any slushing compound on the shaft or other parts shall be removed using a petroleum type 
solvent. 

3.1.3 Any and all shaft shipping braces shall be removed after the motor is placed in its final 
location. 

3.1.4 The motor shall be mounted in accordance with the manufacturer’s instructions. Special care 
shall be taken to ensure that the motor shaft is level. 
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3.1.5 If a soleplate has been provided, it must be located, levelled and grouted into place following 

the best practices. 

3.1.6 Co-ordinate with trade installing driven equipment in the alignment and coupling of motor to 
driven machinery. Conform to the manufacturer’s instructions and ensure use of correct parts 
such as couplings, belts, sheaves, as provided by motor manufacturer. 

3.1.7 The Contractor shall install the motor coupling in accordance with the coupling 
manufacturer’s instruction. Under no circumstances shall the motor shaft be modified to 
accommodate the coupling. 

3.1.8 The motor shall be aligned axially with driven equipment. This alignment shall be done in 
accordance with the manufacturer’s instruction. 

3.1.9 Make electrical connections as indicated. Install liquid-tight PVC jacketed flexible conduit 
section between rigid conduit feed and motor where applicable. 

3.1.10 Where applicable, make flexible conduit or armoured cable long enough to permit movement 
of motor over entire length of slide rails. 

3.1.11 All secondary wiring connections shall be made in accordance with the Contract documents 
and manufacturer’s wiring diagrams. 

3.1.12 Dry out motor in accordance with manufacturer's recommendations if dampness present. 

3.2 Field Adjustments 

3.2.1 The Contractor shall fill any oil reservoir with the manufacturer’s specified oil. 

3.2.2 If the manufacturer requires that the anti-friction bearings receive an initial change of grease, 
the Contractor shall perform such work. 

3.2.3 The motor shaft shall be turned by hand to ensure there is free rotation. 

3.2.4 For TEFC motors, the area around the external fan inlet shall be checked for loose debris 
that could be drawing into the fan during operation. 

3.2.5 All external, factory made, bolted joints should be checked for tightness. 

3.3 Field Testing 

3.3.1 Review installation methods prior to energizing motor. 

3.3.2 Before connecting feeder cable, measure winding insulation resistance between each phase 
and ground. Repeat tests after connecting feeder cable at supply. Where applicable, 
disconnect power factor capacitors, surge arresters and solid state equipment during test. 

3.3.3 Witness final tests and provide certification that the complete installation of the motor, both 
mechanically and electrically, is per manufacturers recommendations. 

3.3.4 Record results and include in Installation, Operations and Maintenance manual. 

3.3.5 Verify operation and settings of motor protection system before energization. 
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3.3.6 Check motor lubrication, alignment and direction of rotation. 

3.3.7 Perform motor rotation check under the supervision of the Contract Administrator and the 
driven equipment supplier.  Uncouple motor from load where incorrect rotation is likely to 
damage equipment. 

3.3.8 Conduct additional tests as detailed in Section 16199, Additional Inspections and Tests. 

3.4 Manufacturer’s Services 

3.4.1 Furnish manufacturer’s representative at site for installation assistance, inspection, 
equipment testing, and startup assistance for motors larger than 200 horsepower, unless 
otherwise noted. 

.1 Provide manufacturer’s Certificate of Proper Installation. 

END OF SECTION 
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1 GENERAL 

1.1 Description 

1.1.1 The section describes the requirements for motor starters supplied under the contract as 
stand-alone devices or as part of an MCC or other equipment. 

1.1.2 This section shall apply to starters supplied with or as part of equipment supplied by all 
divisions.  

1.1.3 The section describes the requirements for the following types of motor starters supplied 
under the contract: 

.1 Full-voltage, non-reversing (FVNR) 

.2 Full-voltage, reversing 

.3 Reduced-voltage, soft-starters (RVSS) 

.4 Two-speed, single-winding starters.  

1.1.4 This section describes starters with a nominal voltage of 600 V or less.  

1.1.5 Refer to Section 16224 - Variable Frequency Drives to 600 V.  

1.2 General 

1.2.1 This section applies to starters supplied: 

.1 With or as part of equipment supplied by all divisions,  

.2 As stand-alone devices in enclosures, and/or 

.3 For retrofit into existing enclosures. 

1.2.2 Starters shall be NEMA style and listed CSA C22.2 No. 60947. 

1.2.3 Starters shall consist of a disconnect means, short circuit protective device, one or more 
contactors and overload relays complete with the necessary control devices to achieve the 
functionality described on the drawings and specifications.  

.1 The disconnect means and short circuit device may be a single device that performs all 
required functions. 

1.3 Related Sections 

1.3.1 Section 01330 – Submittals 

1.3.2 Section 01820 – Demonstration & Training  

1.3.3 Division 11 – Equipment 
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1.3.4 Division 13 – Instrumentation, Control and SCADA 

1.3.5 Division 15 – Mechanical 

1.3.6 Section 16010 – Electrical General Requirements 

1.3.7 Section 16225 – Motor Control Centres 

1.3.8 Section 16400 – Basic Electrical Equipment and Materials 

1.3.9 Section 16671 – Surge Protective Devices 

1.4 References 

1.4.1 International Electro-technical Commission (IEC) 

.1 IEC 947-4-1-1990, Part 4: Contactors and motor starters. 

1.4.2 CSA C22.2 No. 14 Industrial Control Equipment 

1.4.3 CSA C22.2 No. 60947-1 Low-Voltage Switchgear and Controlgear - Part 1: General Rules 

1.4.4 CSA C22.2 No. 60947-4-1 Low-Voltage Switchgear and Controlgear - Part 4-1: Contactors 
and Motor-Starters - Electromechanical Contactors and Motor-Starters 

1.5 Coordination 

1.5.1 The contractor shall provide the starter supplier with: 

.1 Details of the driven equipment 

.2 Accessories supplied with the driven equipment for installation in the starter (e.g. 
temperature/leakage monitors for submersible pumps). 

1.5.2 The Contractor shall coordinate the starter supplier and the driven equipment manufacturer 
to ensure that the starter and driven equipment are compatible.  

1.5.3 Where the intent of control diagrams is not clear, contact the Engineer prior to submitting 
shop drawings.  

1.6 Quality Assurance 

1.6.1 Inspection and testing, by the Owner, is not intended to relieve Contractor of responsibility 
but is a precaution against errors.  Defective materials or workmanship, if found at any time 
prior to final acceptance of work, shall be rejected regardless of previous inspection. 

1.7 Submittals 

1.7.1 Submit shop drawings in accordance with Section 01330 – Submittals. 

1.7.2 Shop drawings to indicate: 

.1 Mounting method and dimensions. 
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.2 Starter size and type. 

.3 Layout of identified internal and front panel components.  

.4 Required enclosure size and ventilation requirements. 

.5 Enclosure types – NEMA and/or IEC enclosure rating. 

.6 Wiring diagram for each type of starter. 

.7 Interconnection diagrams. 

1.8 Operation and Maintenance Data 

1.8.1 Provide operation and maintenance data for motor starters for incorporation into manual, 
specified in Section 01330 – Submittals. 

1.8.2 Include operation and maintenance data for each type and style of starter. 

1.9 Training 

1.9.1 Provide operation and maintenance data for motor starters for incorporation into manual, 
specified in Section 01810 – Testing and Commissioning. 

1.9.2 Include operation and maintenance data for each type and style of starter. 

1.10 Maintenance Materials 

1.10.1 Provide maintenance materials in accordance with Section 01810 – Testing and 
Commissioning. 

1.10.2 Provide listed spare parts for each different size and type of starter: 

.1 Contacts, stationary. 

.2 Contacts, movable. 

.1 1 contact, auxiliary. 

.2 1 control transformer. 

.3 1 operating coil. 

.4 2 fuses. 

.3 10% LED push to test type bulbs. 

2 PRODUCTS 

2.1 Materials 

2.1.1 Starters: to IEC 947-4 with AC4 utilization category. 
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2.2 Enclosure 

2.2.1 Supply and install the respective motor starters in the respective MCC’s and/or in dedicated 
motor starter enclosures as indicated on the drawings. 

2.2.2 Dedicated Motor Starter enclosures shall have a minimum rating of NEMA 12 unless 
otherwise indicated on the drawings. All dedicated motor starter enclosures shall include a 
front door complete with a full piano door hinge and external operating handle that is 
interlocked with the door to prevent live access to the motor starter interior components. 

2.3 Design Criteria 

2.3.1 Starters shall be sized and suitable for the supplied equipment. 

.1 The ratings shown on the drawings are nominal only. The supplier shall select input 
protective devices (e.g. motor circuit protectors), contactors and overload devices to suit 
the as-supplied driven equipment and the application as described in the contract 
documents.  

2.3.2 Contactors shall break all poles simultaneously.  

2.3.3 All starters shall be lockable in the off position. 

2.3.4 All starters shall have type 2 coordination per IEC 947.  

2.3.5 Provide auxiliary contactor and overload contacts where indicated on drawings or required 
by application. 

2.3.6 Incoming line terminals shall be shielded to provide operator protection level of IP20.  

2.3.7 Starters shall be suitable for operation at full motor load including service factor at ambient 
temperatures between -5°C and 50°C. 

2.4 Operator Interface, All Starters 

2.4.1 All starter functions shall be operable from the exterior of the enclosure unless otherwise 
indicated.  At a minimum, provide the following controls: 

.1 Start/Stop control 

.2 Overload reset 

.3 Open/close of the disconnect switch of breaker. 

2.4.2 Provide the following visual indications on the enclosure exterior unless otherwise indicated: 

.1 Running 

.2 Overload. 
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2.5 Manual Motor Starters 

2.5.1 Provide single or three phase manual motor starters of size, type, rating, and enclosure type 
as indicated, with components as follows: 

.1 Quick make, quick break switching mechanism using a stored energy mechanism.  The 
make/break action shall not be reliant on the speed of the operating handle.  

.2 Three overload heaters, manual reset, trip indicating handle. 

.3 Class 10 overload. 

.4 Fixed short circuit trip. 

.5 Adjustable motor overload.  

.6 Screw terminals for line and load side. 

2.5.2 Accessories: 

.1 Selector switch and/or push button: heavy duty/oil tight labelled as indicated. 

.2 Indicating light: oil tight type and colour as indicated. (LED push to test type). 

.3 Locking tab to permit padlocking in “ON” or “OFF” position. 

2.6 Full Voltage Starters 

2.6.1 Provide starters of the Full Voltage (FV) type as specified and shown on the drawings.  

2.6.2 Provide NEMA starter size to suit the electrical name plate data of the respective motor 
application. 

2.6.3 Each starter shall be provided with a control transformer, 600V, fused, primary connections 
phase to phase and 115V secondary shall be grounded on X2 secondary side and a suitable 
control circuit fuse provided on the other side.  

2.6.4 Control power transformers shall be adequately rated to carry continuously the control circuit 
burdens and intermittently, the inrush currents imposed by the contactor coil.  

2.6.5 One (1) side of coil shall be connected to the grounded side of the C.P.T. secondary.  

2.6.6 Provide a minimum of two (2) normally open and two (2) normally closed auxiliary contacts 
for control and interlocking. 

2.6.7 Each starter shall be provided with a cover mounted red indicating light which is visible with 
the door closed to indicate when the motor is running. 

2.6.8 Provide heavy duty, oil tight pushbuttons or selector switches on the covers of those starters 
as indicated on the drawings.  

2.6.9 Each motor starter and unit compartment shall be provided with flange formed doors with 
concealed hinges, and large captive screws for fastening in closed position.  
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2.6.10 All starters shall be closed transition type and designed for front access. Each starter shall 

be provided with a cover mounted red indicating light which is visible with the door closed to 
indicate when the motor is running, and a green indicating light when motor is not running. 
Provide heavy duty oil tight pushbutton, or selector stations in the covers of those starters as 
indicated on the drawings. Each motor starter and unit compartment shall be provided with 
flange formed doors with concealed hinges, and large captive screws for fastening in closed 
position. Starters shall be capable of being removed from a section for maintenance without 
the need of disconnecting power to any or complete MCC. Motor starters of EEMAC size No. 
5 and smaller shall be connected to vertical bus by means of “stab-on” connectors providing 
a positive tin-plated contacts with both sides of the bus at all times and shall be easily 
removable from the unit compartment and readily interchangeable with other starters of same 
size. Means shall be provided in the stationary structure for supporting and aligning starter 
units during their removal or replacement. 

2.6.11 Provide all control wiring, interlocking, auxiliary contacts, timers, double voltage relays or 
Ontario Electrical Safety Code approved Mylar barriers called for on the drawings or required 
for proper operation. Each terminal block shall be isolated to permit working on any section 
with MCC with the remainder of MCC energized. Terminal blocks and terminals shall be 
numbered and clearly identified. 

2.7 Reversing Starters 

2.7.1 Reversing starters shall consist of two contactors and one overload. 

2.7.2 Reversing starters shall be mechanically and electrically interlocked to prevent closing both 
contactors simultaneously.   

2.7.3 Contactors shall meet the requirements for full-voltage, non-reversing starters and shall also: 

.1 Be rated for plugging duty. 

2.8 Two-Speed Starters 

2.8.1 Provide two contactors and two overloads.   

.1 Contactors shall meet the requirements for full-voltage, non-reversing starters. 

2.8.2 All starters shall be closed transition type.  

2.9 Reduced Voltage Soft Starters 

2.9.1 Provide reduced-voltage, soft starters (RVSS) where shown on the drawings and/or in the 
specifications.  

2.9.2 RVSS shall employ SCRs to provide controlled starting and stopping of motors.  

.1 SCRs shall be rated for a minimum peak inverse voltage rating of 1600 volts PIV.   

.2 Resistor/capacitor snubber networks shall be used to prevent false firing of SCRs due 
to dv/dt effects. 

2.9.3 Where units require fans to maintain starter temperatures within allowable limits: 

.1 Run fans only when required. 
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.2 Monitor the temperatures that the fans must control 

.3 Monitor fans and alarm on failure. 

.4 Provide spare fan assembly.  

2.9.4 The logic board shall be identical for all ampere ratings and voltage classes and shall be 
conformally-coated logic boards. 

2.9.5 Provide integrated, bypass contacts.  

.1 The bypass contactor shall energize when the motor reaches approximately full speed 

.2 Contacts shall be rated to close/open under locked rotor current. 

2.9.6 Provide surge protective devices ahead of the RVSS where the starter is: 

.1 In an MCC that does not have an SPD, or 

.2 In an outdoor panel. 

2.9.7 Provide capacitor contactors for switching in motor power factor correction capacitors once 
motor is up to speed.  

.1 Capacitor contactors shall be suitably rated for capacitor switching.   

.2 Select contactors to provide number of operations not less than the rated operations of 
the starter. 

2.9.8 The starter shall be capable of the following soft-starting modes, all with adjustable kick start 
current limits: 

.1 Constant current 

.2 Linear acceleration 

.3 ‘S’ or pump curve acceleration 

2.9.9 Provide electronic overload relay with the following protection features: 

.1 Motor overload based on current sampling and using inverse-time curve 

.2 Supply voltage phase rotation 

.3 Undervoltage on any supply phase. 

.4 Current imbalance 

.5 Motor thermal switch/thermistor or RTD protection where shown on the 
drawings/specifications 

.6 Motor stall (during starting) 
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.7 Motor jam (running at speed) 

.8 Overtemperature of the power electronics 

2.9.10 Starter shall be capable of either an automatic or manual reset after a fault. 

2.9.11 Provide the following form ‘C’ digital output contacts for: 

.1 Fault 

.2 Up-to-speed 

.3 Contacts shall be rated 240V AC and 24V DC max, 3 amps as standard  

2.9.12 Provide a human-machine interface on the device keypad to indicate: 

.1 Current device status (ready, faulted, running, etc.) 

.2 Current operating parameters (voltages, currents, temperature of the electronics, etc.) 

.3 Type of fault (Overtemp, Phase Loss, Jam, Stall, Phase Reversal, and Overload). 

2.9.13 The starter shall be capable of the following adjustments: 

.1 Overload protection: 30 to 125% of the motor full load current 

.2 Overload class: 5, 10, 20 or 30 

.3 Selectable Torque Ramp Start or Current Limit Start 

.4 Adjustable Kick Start Time: 0-2 seconds 

.5 Adjustable Kick Start Torque: 0-85% 

.6 Adjustable Ramp Start Time: 0.5-180 second 

.7 Adjustable Initial Starting Ramp Torque: 0-85% 

.8 Adjustable Ramp Stop Time: 0-60 seconds 

2.9.14 Where adjustments are made via computer software, provide one programming cable and 
one copy of the software. 

2.9.15 Supply RVSS with motor circuit protector for short circuit protection and quick disconnect 
means. 

2.9.16 Acceptable Products: 

.1 Eaton S801/S811 

.2 Rockwell SMC Flex 

.3 ABB PSTB 
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.4 Or, Agency Approved Equal 

2.10 Control Power 

2.10.1 Provide a dedicated, single phase, dry type, control transformer for each starter. 

.1 Size control transformer for control circuit load plus 50% spare capacity. 

.2 Secondary voltage shall be 120 VAC unless otherwise indicated. 

2.10.2 Provide primary protection as follows: 

.1 Fuses where the primary voltage exceeds 240 VAC L-G 

.2 Circuit breakers where the primary voltage is 240 VAC L-G or less 

2.10.3 Provide miniature circuit breaker on CPT secondary.  

.1 Circuit breaker shall be CSA C22.2 No. 5 listed.  

2.10.4 Ground the neutral of the secondary. 

2.11 Control Circuits 

2.11.1 Design complete control circuit to provide control logic described in the drawings or 
specifications.  

2.11.2 Incorporate all features and systems required by the supplied components and driven 
equipment and by code. 

2.11.3 Control circuits show only elementary circuit devices to convey the design intent.  The 
supplier shall complete the design with all components necessary for the complete, safe 
operation including all customarily supplied portions of the control circuit (e.g. anti-pumping 
mechanisms).  

2.11.4 Provide miniature circuit breakers or supplementary protectors for device protection.  Do not 
use fuses.   

2.11.5 Provide feed-through type, surge protective devices as described in 16671 for all control 
circuits with solid state components and all circuits with connections to SCADA. 

2.11.6 Do not switch the neutral side of load devices unless required by design. 

2.11.7 Refer to 16050 for pilot devices and operator control requirements.    

2.11.8 E-stops shall directly remove power from electrically held contactors or shall act through 
safety relays.  

2.12 Overloads 

2.12.1 Unless otherwise indicated, provide bimetallic and electronic overloads as follows: 

.1 Motors < 10 hp: bi-metallic overloads   
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.2 Motors 10 hp and up: electronic overloads 

2.12.2 Connect overloads directly to contactors. 

2.12.3 Bimetalic overloads shall have the following features: 

.1 Interchangeable, adjustable heaters 

.1 Class 10 unless otherwise indicated  

.2 Minimum 1 N.O + 1 N.C., electrically-isolated, auxiliary contacts.  

.3 Ambient compensated 

.4 Manual reset, accessible from the exterior of the enclosure 

2.12.4 Electronic overloads shall have the following features: 

.1 Self-powered 

.2 The following protection settings: 

.1 Overload - Selectable class 10 or 20 

.2 Voltage/Current Phase Imbalance  

.3 Loss of Phase 

.4 Ground Fault 

.3 In addition, for motors over 100 hp, provide: 

.1 Mechanical jam protection: 1.5 – 4 x FLA 

.2 Adjustable Current imbalance: 5-25% 

.3 Adjustable ground fault:  

.4 Adjustable number of automatic resets 

.4 For all motors coupled to moving machinery such as conveyors or equipment with 
frangible connections in the moving components, provide adjustable mechanical jam 
protection in the overload relay.  

.1 Set the mechanical jam to operate before the physical frangible connections fail.  

.2 The mechanical jam setting shall not interfere with the ability of a machine to 
reverse direction to clear jams.  

.5 Minimum 1 N.O + 1 N.C., electrically-isolated, auxiliary contacts 

.6 Ambient compensated over an operating range of 0 °C to +50 °C 
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.7 Impulse withstand: 6 kV on the power and control terminals.  

.8 IP20 rated terminal blocks 

.9 Manual reset, accessible from the exterior of the enclosure 

2.13 Motor Management Relays 

2.13.1 Provide motor management relays and remote temperature sensors where shown on the 
drawings. 

2.13.2 Where a specific relay is shown on the drawings, no alternates will be considered.  

2.14 Spares 

2.14.1 Provide listed spare parts for each different size and type of starter: 

.1 Contacts, stationary. 

.2 Contacts, movable. 

.1 1 contact, auxiliary. 

.2 1 control transformer. 

.3 1 operating coil. 

.4 2 fuses. 

.3 10% LED push to test type bulbs. 

2.15 Enclosure Ratings 

2.15.1 Indoor and dry locations: NEMA 12 unless otherwise noted 

2.15.2 Corrosive locations: NEMA 4X unless otherwise noted 

2.15.3 Below grade, damp or outdoor locations: NEMA 4X or NEMA 3R, as noted on contract 
drawings. 

2.16 Equipment Identification 

2.16.1 Provide equipment identification in accordance with Section 16010 – Electrical General 
Requirements. 

2.16.2 Manual starter designation label, white plate, black letters, size 1, engraved as indicated. 

2.16.3 Magnetic starter designation label, white plate, black letters, size 2, engraved as indicated. 

2.17 Finishes 

2.17.1 Apply finishes to enclosure in accordance with Section 16010 – Electrical General 
Requirements. 



BLIND RIVER WTP – INTAKE AND LLPS Section 16223 
Town of Blind River Motor Starts to 600V 
Contract No. PS-2026-01 Page 12 of 13 

 
3 EXECUTION 

3.1 Installation 

3.1.1 Install starters, connect power and control as indicated. 

3.1.2 Ensure correct fuses and overload devices elements installed. 

3.2 Field Quality Control 

3.2.1 Perform tests in accordance with Section 16010 – Electrical General Requirements and 
manufacturer’s instructions. 

3.2.2 Operate switches, contactors to verify correct functioning. 

3.2.3 Coordinate testing and verification to suit HVAC applications. 

3.2.4 Perform starting and stopping sequences of contactors and relays. 

3.2.5 Check that sequence controls, interlocking with other separate related starters, equipment, 
control devices, operate as indicated. 

3.2.6 Provide a detailed documentation of all Soft Starter configuration settings to the Contract 
Administrator prior to commissioning. 

3.3 Factory Testing 

3.3.1 The Engineer and the Owner reserve the right to witness factory testing for all reduced-
voltage soft starters greater than 100 hp, at the manufacturer’s factory.  Provide copies of 
the factory test procedures and notification of the test to the Engineer and the Owner six 
weeks in advance of the testing.  

3.3.2 Provide electronic copies of the certified test results for all stand-alone starters prior to arrival 
of equipment at site. 

3.4 Shipping, Handling and Storage 

3.4.1 Ship in accordance with manufacturer’s instructions. 

3.4.2 Protect from impact shock, vibration and moisture.   

.1 Install drop and humidity detectors prior to shipment to MCC manufacturer.   

.2 Equipment with activated detectors shall not be unloaded at the job site and shall be 
returned to the supplier’s facilities for investigation and disposition. 

.3 Do not remove detectors without the contract administrator’s approval.  

3.5 Preparation for Installation 

3.5.1 Installation locations for indoor equipment shall be dry and heated prior to installation. 
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3.6 Site Acceptance Testing 

3.6.1 Perform tests in accordance with Section 16010 – Electrical General Requirements and 
manufacturer’s instructions. 

3.6.2 Operate switches, contactors to verify correct functioning. 

3.6.3 Coordinate testing and verification to suit Process and HVAC applications. 

3.6.4 Perform starting and stopping sequences of contactors and relays. 

3.6.5 Check that sequence controls, interlocking with other separate related starters, equipment, 
control devices, operate as indicated. 

3.6.6 Provide a detailed documentation of all Starter configuration settings to the Contract 
Administrator prior to commissioning. 

END OF SECTION 
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1 GENERAL 

1.1 Description 

1.1.1 The section describes the requirements for variable frequency drives (VFDs) supplied under 
the contract. For example, packaged equipment. 

1.1.2 This section shall apply to VFDs supplied with or as part of equipment supplied by all 
divisions. 

1.1.3 This section is intended to be supporting document for VFD motor starters provided under 
other sections. 

1.2 Related Sections 

1.2.1 Section 16010 – General Requirements 

1.2.2 Section 16225 – Motor Control Centre 

1.3 References 

1.3.1 IEEE 519 

1.4 Product Data 

1.4.1 Submit shop drawings in accordance with Section 01330 – Submittal Procedures. 

1.4.2 Indicate: 

.1 Power circuit schematic 

.2 Control/Operator 

.3 Detail parameter settings to suit the specific application for each motor. 

.4 Layout of identified internal and front panel components 

.5 Enclosure types 

.6 Product specifications 

.7 Efficiency 

.8 Typical efficiency versus speed graph for variable or constant torque load as required. 

.9 Compliance to IEEE 519 – Harmonic analysis for particular jobsite including total voltage 
harmonic distortion and total current distortion 

.1 The VFD Drive manufacturer shall provide calculations, specific to this installation, 
showing total harmonic voltage distortion is less than five per cent.  
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.2 Prior to installation, the VFD Drive manufacturer shall provide the estimated total 

harmonic distortion (THD) caused by the VFD Drive’s. The results shall be based 
on a computer aided circuit simulation of the total actual system, with information 
obtained from the power provider and the user. 

.3 Supply a harmonic line filter to suit.  All VFD’s rated greater than 20hp. 

.4 Acceptable products 

.1 Mirus Filters – Lineator or Approved Equivalent. 

1.5 Maintenance Data 

1.5.1 Provide operation and maintenance data for incorporation into manual specified in Section 
01780 – Closeout Submittals. 

1.5.2 Include installation, programming, operation, and maintenance manuals. 

1.6 General 

1.6.1 Each variable frequency drive system shall be appropriately sized for the load requirements 
and contained in its own enclosure complete with circuit breaker, digital keypad, necessary 
control devices etc. Each VFD shall be suitable for double lugging of power cable. 

1.6.2 The VFD Drive manufacturing facility shall be ISO 9001 certified. The VFD Drive shall be 
listed, Canadian UL listed or CSA listed. 

.1 All printed circuit boards shall be completely tested and burned-in before being 
assembled into the completed VFD Drive. The VFD Drive shall then be subjected to a 
preliminary functional test, minimum four hour burn-in and computerized final test. The 
burn-in shall be at 40°C, at full rated load, or cycled load. Drive input power shall be 
continuously cycled for maximum stress and thermal variation. 

1.6.3 The drive shall be designed to provide 100,000 hours mean time before failure (MTBF) when 
the specified preventive maintenance is performed. 

1.6.4 The digital keypad shall be used to serve as a control and diagnostic station permitting 
authorized operators to examine all or reconfigure vital parameters pertaining to the VFD. 
The fault retention memory capability shall be provided. 

1.6.5 Each drive shall be designed so as not to generate any harmonics that would impair the 
normal operation of other equipment. The VFD supplier shall be responsible to correct any 
harmonics generated by the operation of his equipment. The Contractor shall be responsible 
to correct any problem that is caused by the distortion level resulting in causing interference 
with other equipment. 

1.6.6 Each drive shall be designed to protect itself from any harmonics induced by the operation 
of other equipment. 

1.6.7 The variable frequency drive shall not cause line side voltage spikes which exceed the 
envelope of the line voltage waveform by 10 per cent under continuous steady state 
conditions. 
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1.6.8 It is the Contractors responsibility to refer to the electrical and control schematics to provide 

the complete working system as shown on the drawings and specified herein irrespective of 
whether or not the equipment is shown or mentioned on the drawings and specifications 
respectively. In the event of conflicting information, the Contractor shall advise the Engineer 
prior to submission of tender price. 

1.6.9 Active front End VFD products are acceptable to meet the requirements of the IEEE 519.  
VFD products that are based on active front end technology are not required to include a 
universal harmonic input filter. 

2 PRODUCTS 

2.1 Description 

2.1.1 The drive shall be an open loop voltage source type, with sinusoidal Pulse Width Modulated 
(PWM) output inverter control, suitable for use with standard or high efficiency squirrel cage 
induction motors. 

2.1.2 The drive shall be a direct torque control (DTC) AC to AC converter utilizing isolated gate 
bipolar transistor (IGBT) technology. The DTC Drive shall employ Direct Torque Control 
(DTC) inner loop torque control strategy that mathematically determines motor torque and 
flux every microsecond (40,000 times per second). The drive must also provide an optional 
operational mode for scalar or V/Hz operation. 

2.1.3 Rating 

.1 The DTC Drive shall be rated to operate from three phase power at 380V AC to 690V 
AC +5/-10 per cent and 48Hz to 63Hz. The DTC Drive shall employ a full wave rectifier 
to prevent input line notching and operate at a fundamental input power factor of 0.98 
at all speeds and loads. The DTC Drive efficiency shall be 97 per cent or better at full 
speed and load. An internally mounted line reactor shall be provided to reduce input 
current harmonic content, provide protection from power line transients such as utility 
power factor correction capacitor switching transients and reduce RFI emissions. 

.2 Output voltage and current ratings shall match the adjustable frequency operating 
requirements of standard 575VAC, three-phase, 60Hz, NEMA design B motors. The 
overload current capacity shall be 150 per cent of rated current for one minute out of 10 
minutes and 200 per cent for two seconds out the 15 seconds with an instantaneous 
overcurrent trip at 350 per cent or higher. Output frequency shall be adjustable between 
0Hz and 300Hz. Operation above motor nameplate shall require programming changes 
to prevent inadvertent high speed operation. The drive’s switching pattern shall be 
continually adjusted to provide optimum motor flux and avoid the high-pitched audible 
noise produced by motors energized by conventional PWM drive from AC line 
transients. 

2.1.4 Power Quality 

.1 All VFDs with an output rating of 25 HP or lower shall be supplied complete with 
Hammond Power Solutions Centurion R series or MTE three phase input line reactors 
or approved equivalent, to provide line transient voltage protection.  The impedance 
rating shall be not less than five percent.  

.2 All VFD’s with an output rating of 30 HP or higher shall be equipped with MIRUS 
International Inc. LINEATOR™ Universal Harmonic Filter (UHF), MTE Matrix Series D 
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Filter or approved equivalent to reduce total harmonic current and voltage distortion to 
the limits specified by Standard IEEE 519 1992 at the input terminals of the harmonic 
filters.  Input line reactors are not acceptable. 

.3 Provide separate lightning protection and surge arrester for VFDs located outdoors or 
on roof tops of outdoor structures. 

2.1.5 The drive shall be designed to facilitate testing while the drive is operating as well as when 
the drive disconnect switch is de-energized (with auxiliary control power applied). In addition, 
the drive shall be capable of operation without a motor connected, for set-up and testing 
purposes. 

2.1.6 Provide an input non-automatic circuit breaker with a door interlock mechanism capable of 
being padlocked in the open position. In addition, provide input line fuses whose 
characteristics are coordinated with the drive’s electronic protection circuits, so as not to blow 
under normal output faults. 

2.1.7 Size the drive to satisfy the pump output and speed requirements at the design and run out 
conditions at a maximum of 90 per cent of the drive rating, and in any event shall not be less 
than the full load electric current rating of the respective motor controlled. Provide the variable 
frequency controller to convert the input three phase fixed voltage (600 volts) and fixed 
frequency (60Hz) into an output of adjustable voltage and frequency. Provide the output to 
the induction motor be 0-575 volt, three-phase, 6-66 Hertz (No transformers)The drive shall 
be provided with an output capable of operating each motor and pump over the entire speed 
range of 10-100 per cent at high torque conditions. 

2.1.8 Operator Control Panel 

.1 Each DTC Drive shall be equipped with a front mounted operator control panel 
consisting of a four line by 20 character backlit alphanumeric display and a keypad with 
keys for Run/Stop, Local/Remote, Increase/Decrease, menu navigation and parameter 
select/save. All parameter names, fault messages, warnings and other information shall 
be displayed in complete English words or English abbreviations to allow the user to 
understand what is being displayed without the use of a manual or cross reference table. 
A display contrast adjustment shall be provided to optimise viewing at any angle. 

.2 During normal operation, one line of the control panel shall display the speed reference, 
and Run/Stop Forward/Reverse and Local/Remote status. The remaining three lines of 
the display shall be programmable to display the values of any three operating 
parameters. At least 26 selections shall be available including the following: 

.1 Speed/Torque in per cent, RPM or user scaled units 

.2 Output frequency, voltage, current and torque 

.3 Input voltage, power and kilowatt hours 

.4 Heat sink temperature and DC bus voltage 

.5 Status of discrete inputs and outputs 

.6 Values of analogue input and output signals 

.7 Values of PID controller reference, feedback and error signals 
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.8 Control interface inputs and outputs shall include: 

.1 Three analogue inputs, one 0VAC – 10VAC and two 4mA – 20mA, all 
independently programmable with at least 10 input function selections. A 
differential input isolation amplifier shall be provided for each input. Analog 
input signal processing functions shall include scaling adjustments, adjustable 
filtering and signal inversion. Upon loss of input signal, the drive shall be 
programmable to stop and display a fault message, run at a preset speed and 
display a warning message or display a warning message and run according 
to the last reference received. 

.2 Six discrete inputs, all independently programmable with at least 25 input 
function selections. Inputs shall be designed for “dry contact” inputs used with 
either an internal or external 24VDC source. 

.3 Two analogue outputs providing 4mA to 20mA signals. Outputs shall be 
independently programmable to provide signals proportional to at least 12 
function selections including output speed, frequency, voltage, current and 
power. 

.4 Provide the drive suitable to accept a remote 4-20mA DC signal for speed 
control. 

.5 Three form C relay contact outputs, all independently programmable with at 
least 30 output function selections. Relay contacts shall be rated to switch 8 
Amps at 24VDC or 250VAC. Function selections shall include indications that 
the drive is ready, running, reversed and at set Speed/Torque. General and 
specific warning and fault indications shall be available. Adjustable supervision 
limit indications shall be available to indicate programmed values of operating 
speed, speed reference, current, torque and PID feedback. 

2.2 Communications 

2.2.1 Serial communication interface modules shall be available for Devicenet and MODBUS. 
Communications modules shall be connected to the drive by fiber optic cables. A fiber optic 
communication port shall also be provided for personal computer interface. Microsoft© 
Windows based software shall be available for drive setup, diagnostic analysis, monitoring 
and control. The software shall provide real time graphical displays of drive performance. 

2.2.2 Supply all communication modules to suit. 

2.3 Environment 

2.3.1 Ambient operating temperature: 0°C to 40°C 

2.3.2 Humidity: 0 to 90 per cent non-condensing 

2.3.3 Altitude less than 1,000 meters above sea level 

2.4 Construction 

2.4.1 Provide drives in MCC cubicles or wall-mount enclosure as shown on the drawing. 

2.4.2 Drives mounted in MCCs: 
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.1 The drive and associated filters and controls shall be housed in an MCC cubicle 

complete with ventilated front panels. 

.2 Cubicle exterior colour shall match the MCC. All back/side interior panels shall be 
enamel white. 

.3 Ventilation openings shall be fitted with dust filters. Filters shall be replaceable from the 
exterior only.  

.4 VFDs mounted in MCCs supplied under the contract shall be mounted by the MCC 
manufacturer in the factory. 

2.4.3 Wall-mounted drives 

.1 Provide a wall mount VFD to suit applications where indicated on the design drawings. 
Wall mounted applications to be installed in NEMA 12 enclosures unless otherwise 
specified on the drawings. 

.2 Paint colour shall be ASA 61 grey.  

.3 Top entry conduits/cables shall not be accepted. Adequate spacing must be provided 
between power and control cable entry/exit points. Sufficient room shall be provided 
within the drive enclosure, to ensure external wiring is not obstructed by or in contact 
with power or control devices. 

2.4.4 The main control circuit board shall be securely mounted on the back of the enclosure door, 
and shall be easily accessible without the potential for contact with power circuit components. 

2.4.5 All external connections to the drive shall be terminated in suitably rated and clearly identified 
terminals/terminal blocks. 

2.4.6 All control wiring shall be identified with heat-shrink type wire number markers. 

2.5 Performance 

2.5.1 Input voltage: 600VAC ± 10 per cent, three-phase, three wires 

2.5.2 Input frequency: 60Hz ± 5 per cent 

2.5.3 Input power factor: > 0.95 over the operating speed range 

2.5.4 Output frequency range: 0-60Hz ± 0.5 per cent, minimum frequency and maximum frequency 
independently adjustable 

2.5.5 Power factor: 0.95 or better at any speed or load 

2.5.6 Output Volts/Hertz ratio: Constant and suitable for 575VAC/60Hz motors, with adjustable 
voltage boost 

2.5.7 Output harmonics: < 5 per cent FLA (RMS) 

2.5.8 Acceleration rate: adjustable 
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2.5.9 Deceleration rate: adjustable 

2.5.10 Overload capacity: 115 per cent FLA continuous 

2.5.11 Current limit: adjustable 

2.5.12 Drive control efficiency at rated load and frequency: 98 per cent or better 

2.5.13 The drive shall not be affected by the frequency shifts encountered when line starting other 
loads with generator power. 

2.5.14 The drive operation shall not be affected by 100 per cent line notching of a duration less than 
or equal to 100 milliseconds. 

2.5.15 The output frequency regulation shall not be greater than 1.0 per cent. 

2.5.16 The output V/Hz regulation shall not be greater than ± 10 per cent. 

2.5.17 The output current waveform shall be close to a sine wave so that the motor rating, including 
service factor, is not reduced by more than 5 per cent. 

2.5.18 The drive shall withstand, without any damage, the following conditions: 

.1 Phase to phase output short circuit 

.2 Phase to ground output short circuit without isolation transformers 

.3 The application of a stationary, reverse or forward rotating motor while the drive is 
starting or while inadvertently running on open circuit. 

2.5.19 The drive shall be designed to avoid the following conditions: 

.1 A premature breakdown of the motor insulation 

.2 Unacceptable motor temperature rise over the entire speed range 

2.5.20 The drive shall be deigned to operate a motor that is connected to the drive with conductors 
(in conduit or raceway) or RX cable up to 100 metres long. 

2.5.21 The drive shall be designed such that it will shut down without damage under the following 
conditions (unless otherwise specified and documented by the drive manufacturer): 

.1 Low AV input voltage. Indirect sensing of line voltage via the DC bus is not acceptable. 

.2 Missing AC bus voltage 

.3 Over-voltage DC bus voltage 

.4 Under-voltage DC bus voltage 

.5 High peak DC bus and/or output current 
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2.6 Rating 

2.6.1 Drive to be rated as indicated on drawings. 

2.7 Protection Features 

2.7.1 Design the drive to shutdown without damage, under the following conditions: 

.1 Ground fault trip (the fault current level shall be adjustable) 

.2 Instantaneous output over-current 

.3 DC over-voltage 

.4 DC under-voltage 

.5 Heat sink over-temperature 

.6 Output overload (electronic) 

.7 Motor overload (thermal) 

.8 Input fuse fault 

.9 Input over-current 

.10 Incorrect input phase sequence 

.11 Input over-voltage 

2.7.2 For each programmed warning and fault protection function, the drive shall display a 
message in complete English words or English abbreviations. The five most recent fault 
messages and times shall be stored in the drive’s fault history. 

2.7.3 The drive shall include MOV’s for phase to phase to ground line voltage transient protection. 

2.7.4 Output short circuit and ground fault protection rated for 42,000 amps shall be provided 
without relying online fuses. Motor phase loss protection shall be provided. 

2.7.5 The drive shall provide electronic motor overload protection qualified per EEMAC Class 10 
and Class 20 requirements. 

2.7.6 Protection shall be provided for AC line or DC bus over-voltage at 130 per cent of maximum 
rated or under-voltage at 65 per cent of minimum rated and input phase loss. 

2.7.7 A power loss ride through feature will allow the drive to remain fully operational after losing 
power as long as kinetic energy can be recovered from the rotating mass of the motor and 
load. 

2.7.8 Stall protection shall be programmable to provide a warning or stop the drive after the motor 
has operated above a programmed torque level for a programmed time limit. 
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2.7.9 Under load protection shall be programmable to provide a warning or stop the drive after the 

motor has operated below a selected under-load curve for a programmed time limit. 

2.7.10 Over-temperature protection shall provide a warning if the power module temperature is less 
than 5°C below the over-temperature trip level. 

2.7.11 Input terminals shall be provided for connecting a motor thermistor (PTC type) to the drive’s 
protective monitoring circuitry. An input shall also be programmable to monitor an external 
relay or switch contact. 

2.8 OPERATING AND CONTROL FEATURES 

2.8.1 Provide automatic reset and restart on the first drive fault, the restart being initiated only if 
the start command is maintained. Should a second drive fault occur within an adjustable time 
window after the first, the drive shall be locked out and require a manual or remote reset. 
This feature can be defeated if first fault auto restart is not required. 

2.8.2 Start-up data entries shall include motor nameplate power, speed, voltage, frequency and 
current. 

2.8.3 A motor parameter ID function shall automatically define the motor equivalent circuit used by 
the sensor-less vector torque controller. 

2.8.4 Control of the drive shall be possible at the drive panel (Panel Mode with control via start, 
stop and reset pushbuttons and a speed potentiometer) or externally via a start/stop and 
reset contacts and 4-20mA speed command (External Auto Mode). The selection of the 
operating mode shall be done by control switches on the drive’s operator control panel. 

2.8.5 Provide signal isolation and scaling/offset adjustments for the external 4-20mA and 
potentiometer speed commands. 

2.8.6 Provide a diagnostic LED panel which displays system status information (i.e.: External Auto 
Mode, Power On, Ready, Run, Fault etc.), each individual fault status and indication of first 
fault reset and current limit operation. 

2.8.7 Provide for two external permissive interlock or E-Stop normally closed contacts. 

2.8.8 Provide for one normally closed external system fault contact input. 

2.8.9 Provide metering on the drive operator control panel for motor frequency (or speed), current 
and voltage. 

2.8.10 Provide the following signals for remote monitoring: 

.1 Form C contacts for indicating the Ready, Run and Fault status. Note these status 
signals must be mutually exclusive (i.e.: only one is active at any time) and the fault 
status must be failsafe. 

.2 A status contact to indicate selection of the External Auto Mode 

.3 An isolated 4-20mA signal proportional to 1-100 per cent frequency 
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2.9 ACCEPTABLE SUPPLIERS 

2.9.1 Eaton PowerXL DG1 

2.9.2 Allen Bradley Powerflex 700 

2.9.3 ABB ACS 800 

2.9.4 Or, Approved Equivalent 

3 EXECUTION 

3.1 INSTALLATION 

3.1.1 Install wall mounted VFD’s as indicated on the drawings.  

3.1.2 Connect power and control as indicated. Ensure correct fuses and overload devices 
elements are installed. 

3.1.3 Coordinate installation of input line reactors. 

3.2 FIELD QUALITY CONTROL 

3.2.1 Perform tests in accordance with Section 16010 – General Requirements and manufacturer’s 
instructions of each VFD. 

3.2.2 Operate switches, contactors to verify correct functioning. 

3.2.3 Perform starting and stopping sequences of contactors and relays. 

3.2.4 Check that sequence controls, interlocking with other separate related starters, equipment, 
control devices, operate as indicated. 

3.3 COMMISSIONING 

3.3.1 The Variable Frequency Drive supplier shall provide the services of a factory representative 
on site for the purpose of start-up, tuning, calibration and commissioning. 

3.3.2 Provision to be made for a period of demonstration and training as specified in Section 01820 
– Demonstration and Training 

3.3.3 To be coordinated with pump/motor supplier being on site at the same time 

3.3.4 The factory representative shall be technically competent in all aspects of the drive being 
supplied. 

3.3.5 The factory representation shall be a direct employee of the drive manufacturer. 

END OF SECTION  
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1 GENERAL 

1.1 Description 

1.1.1 This section covers the supply and installation of motor control centres (MCC). 

1.2 Scope 

1.2.1 Provide new MCCs as shown on the drawings. 

1.2.2 Provide SPDs for the new MCC in accordance with 16671 – Surge Protective Devices. 

1.2.3 Refer to all other Divisions of the Specifications and these documents to determine their 
effect upon the work of this section. 

1.3 Coordination 

1.3.1 The MCC is to be installed in a building with limited space.  The MCC is not permitted to 
exceed the dimensions identified on the drawings.  MCC shop drawings that are submitted 
with dimensions that exceed the dimensions shown on the drawings will be rejected. 

1.3.2 Dimensional Restrictions:  Layout dimensions will vary between manufacturers.  The Supplier 
shall coordinate with the Contractor to facilitate a proper installation, subject to acceptance 
by Engineer. 

1.3.3 The installing Contractor shall verify that the equipment proposed shall fit into the available 
space. Coordinate installation with other trades and notify the approval authorities of any 
interferences or conflicts in the MCC system power and control wiring. 

1.4 Related Sections 

1.4.1 Section 16010 – Electrical General Requirements 

1.4.2 Section 16090 – Equipment Identification 

1.4.3 Section 16223 – Motor Starters to 600V 

1.4.4 Section 16224 – Variable Frequency Drives to 600V 

1.4.5 Section 16412 – Moulded Case Circuit Breakers 

1.4.6 Section 16671 – Surge Protective Devices 

1.4.7 Division 1 – General Requirements 

1.5 Applicable Codes and Standards 

1.5.1 All equipment furnished under this section shall be designed, constructed and tested in 
accordance with current versions of the applicable standards of ANSI, CSA, EEMAC, IEEE, 
NEMA, and the OESC including, but not limited to NEMA ICS 2-322. 
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1.5.2 Reference to standards and organizations in the Specifications shall be by the following 

abbreviated letter designations: 

.1 CEA Canadian Electricity Association 

.2 CSA Canadian Standard Association 

.3 IEEE Institute of Electrical and Electronic Engineers 

.4 IEC International Electro Technical Commission 

.5 NEMA National Electrical Manufacturers Association 

.6 EEMAC Electrical and Electronic Manufacturers Association of Canada 

.7 ISO International Organization for Standardization 

.8 NFPA National Fire Prevention Association 

.9 ULC Underwriters Laboratory Canada  

1.6 General  

1.6.1 The MCC shall be provided with main disconnect circuit breakers, tie breaker, surge 
protection devices, power monitoring and branch and feeder circuit breakers as indicated on 
the drawings and as specified herein. 

1.6.2 Provide the necessary shipping splits to ensure that the MCC may be installed in the new 
building through the access doors.     

1.6.3 The short circuit & protection coordination study shop drawing is to be submitted prior to the 
submission of the MCC electrical distribution equipment shop drawings.  Confirm that the 
available fault contribution does not exceed the rating of the MCC or any of its distribution 
components. 

1.6.4 Equipment furnished under this section shall be fabricated, assembled, tested, and shipped 
to the job site in full conformity with the instructions and recommendations of the equipment 
manufacturer, unless Engineer notes exceptions. 

1.6.5 Nameplates:  The MCC will include a larger nameplate for the MCC’s name, including both 
sides of a main-tie-main setup.  Each hinged door shall be provided with a nameplate giving 
the units description.  Each control or indicating device mounted on the face of each door 
shall be provided with a nameplate giving its designation.  Each control device and each 
control wire terminal block connection inside each unit shall be identified with nameplates or 
painted legends to match the identification on the manufacturer’s wiring diagrams. Unit 
nameplates for circuit breakers, motor starters and contactors shall indicate the equipment 
being controlled and the operating voltage and phase.  Nameplates will include the powered 
device’s location on the final line.  Nameplates shall be attached with self-tapping screws. 
Adhesive backed nameplates are not acceptable.  Nameplates shall be white and black 
laminated phenolic material of suitable size, and shall be engraved with 10 mm high letters 
for compartment identity and 5 mm letters for other information.  The engraving shall extend 
through the white exterior lamination to the black center. 
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1.7 Measurement & Payment 

1.7.1 Section 16225 – Motor Control Centres will not be measured but will be paid for at the price 
included in Bids and Tenders for this section. 

1.8 Quality Assurance 

1.8.1 The equipment supplier shall guarantee all equipment against faulty or inadequate design, 
improper assembly or erection, defective workmanship or materials, and leakage, breakage, 
or other failure.  Materials shall be suitable for service conditions. 

1.8.2 All equipment shall be designed, fabricated, and assembled in accordance with recognized 
and acceptable engineering and shop practice.  Individual parts shall be manufactured to 
standard sizes and thicknesses so that repair parts, furnished at any time, can be installed 
in the field. 

1.8.3 Like parts of duplicate units shall be interchangeable.   

1.8.4 Equipment shall not have been in service at any time prior to delivery, except when required 
by tests. 

1.8.5 Manufacturer to provide standard factory testing of complete motor control centre including 
operation of switches and circuit breakers. 

1.8.6 Submit certified written test results to Engineer prior to shipment. 

1.8.7 The Manufacturer of the assembly shall be the manufacturer of the major components within 
the assembly. 

1.8.8 For the equipment specified herein, the manufacturer shall be ISO certified. 

1.8.9 Provide manufacturer’s type test certificates including short circuit fault damage certification 
up to short circuit values specified under bus bracing. 

1.9 Submittals 

1.9.1 Make submittals in accordance with Section 13330 – Submittals.  

1.9.2 Shop drawings shall include complete assembly, foundation and installation drawings, and 
include complete engineering data covering the materials used, parts, devices, and 
accessories forming a part of the motor control centre.  The drawings and data shall include, 
but shall not be limited to, the following: 

.1 Master Drawing Index 

.2 Front View Elevation of MCC Assembly 

.3 Floor Plan of MCC Assembly 

.4 Top View of MCC Assembly, indicate shipping splits 

.5 Location of shipping splits. 
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.6 Single Line Diagram showing power distribution and all major devices. 

.7 Three-line diagrams showing the connections between all devices connected to the 
power bus. 

.8 Unit Wiring Diagrams showing devices, connections and terminal designations 

.9 Interconnection wiring schematics 

.10 Nameplate Schedule 

.11 Conduit Entry/Exit Locations 

.12 Assembly Ratings including: 

.1 Short-circuit rating 

.2 Voltage 

.3 Continuous current 

.13 Major Component Ratings including: 

.1 Voltage 

.2 Continuous current 

.3 Interrupting Ratings 

.14 Cable terminal sizes. 

.15 Shipping and handling instructions. 

1.9.3 Where applicable the following information shall be submitted to the Engineer: 

Where applicable the following information shall be submitted to the Engineer: 

.1 Busway connection. 

.2 Connection details between close-coupled assemblies. 

.3 Composite floor plan of close-coupled assemblies. 

.4 Key interlock scheme drawing and sequence of operations. 

1.9.4 Upon request, provide type test certificates including short circuit fault damage certification 
up to short circuit values specified under bus bracing 

1.9.5 Provide the following product information: 

.1 Descriptive bulletins. 

.2 Product sheets. 



BLIND RIVER WTP – INTAKE AND LLPS Section 16225 

Town of Blind River MOTOR CONTROL CENTRES 

Contract No. PS-2026-01 Page 5 of 17 

 
1.9.6 Spare Parts and Tools 

.1 Provide a list of spare parts and tools prior to shipping the MCC. 

.1 Include a price list, part numbers or designations for all spare parts/tools. 

.2 Include in the list: 

.1 Special tools required for commissioning 

.2 Special tools required for servicing of the equipment 

.3 Recommended spare parts required for routine and minor overhauls for two (2) 
years of normal operation. 

1.10 Operation and Maintenance Data 

1.10.1 Operation and maintenance manuals shall be submitted in accordance with the submittals 
section. 

1.10.2 Operation and Maintenance manuals shall include the following: 

.1 Assembly, installation, alignment, adjustment and checking instructions. 

.2 Lubrication and maintenance instructions. 

.3 Guide to troubleshooting. 

.4 Parts lists and predicted life of parts subject to wear. 

.5 Outline, cross section, and assembly drawings, engineering data and wiring diagrams. 

.6 Test data and performance curves, where applicable. 

.7 The operation and maintenance manuals shall be in addition to any instructions or parts 
lists packed with or attached to the equipment when delivered.  

.8 Manufacturer commissioning sheets. 

1.11 Field Measurements 

1.11.1 Dimensional Restrictions:  Layout dimensions will vary between manufacturers.  The Supplier 
shall coordinate with the Contractor to facilitate a proper installation, subject to acceptance 
by Engineer. 

1.11.2 The installing Contractor to verify equipment proposed shall fit into the available space. 
Coordinate installation with other trades and notify the approval authorities of any 
interferences or conflicts in the MCC system power and control wing. 

1.12 Spare Parts and Tools 

1.12.1 Provide an itemized list of spare parts as recommended for start-up. 
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1.12.2 Provide an itemized list of all recommended spare parts required for routine and minor 

overhauls for two (2) years of normal operation. Each piece of equipment shall have part 
number or designation. 

1.12.3 Use identical equipment and components where practical to permit inter-changeability of 
parts, minimize spare parts inventory, and to simplify maintenance. 

1.12.4 Where two or more items of equipment perform similar functions, use the same make and, 
where practical, the same model number and size. 

1.12.5 Provide a complete list with price list of special tools required for commissioning and servicing 
of the equipment. 

1.13 Site Conditions 

1.13.1 Refer to Data Sheet 

2 PRODUCTS 

2.1 Design Criteria 

2.1.1 Each motor control centre and all of its components shall be rated for the interrupting capacity 
(IC) indicated on the drawings and in the data table. 

2.1.2 Provide identification in accordance with section 16090 

2.1.3 Provide connection to SCADA as required and indicated on drawings. 

2.2 Structure 

2.2.1 The motor control centre shall consist of standardized, freestanding structures bolted 
together to form a single completely dead-front structure. 

2.2.2 Each vertical section shall be constructed of modular components of various sizes.  The 
modular components shall be designed to accommodate not more than six Size 1 or Size 2 
full voltage combination motor starters per vertical section. 

2.2.3 Construction: NEMA enclosure rating as indicated on data sheet.  

2.2.4 Provide drip shields and gaskets when data sheet indicates MCC as sprinkler-proof. 

2.2.5 A removable lifting angle shall be mounted on the top of each shipping group.   

2.2.6 Provide removable front and rear bottom channel sills that extend the full width of the motor 
control centre. 

2.2.7 Dimensions (unless otherwise indicated on drawings) 

.1 Height: 2286 mm high  

.2 Section width: 500 mm minimum 

.3 Depth: 533 mm   
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2.2.8 Each standard section shall have all necessary hardware and vertical busing for modular 

plug-in units to be added and moved around.   

2.2.9 All unused space shall be covered by hinged blank doors and equipped to accept future units.  
Maximum size of blank doors shall be 300 mm. 

2.2.10 Each vertical section shall have removable, bolted, rear plates.  Each removable plate shall 
cover no more than half the height of a single vertical section.  

2.2.11 Doors shall be held closed with captive, quarter-turn fasteners.  Minimum two per door.  

2.2.12 Isolation Barriers 

.1 Individual motor starter units, feeder breaker units, transformers, lighting panels, and 
control device compartments shall be isolated from each other by barriers of metal or a 
suitable insulating material 

.2 Provide automatic vertical bus shutters for each unit. 

.3 Vertical metal barriers shall extend the full height and depth of the each section to isolate 
adjacent sections. 

.4 Each unit shall have complete top and bottom steel plate for isolation between units. 

.5 Vertical wireways shall be separated from the vertical and horizontal power busses. 

.6 Provide labyrinth isolation barriers over buswork. 

.7 Provide bolted covers at both ends of motor control centre to allow future expansion 
without further drilling, cutting or preparation in the field. 

.8 Provide openings with removable cover plates in the side of vertical sections to allow 
horizontal wiring between sections. 

2.2.13 Incoming Cables 

.1 Incoming cables to enter at top/bottom with terminals as indicated. 

.2 Provide main feeder pull box where indicated on the data sheet.   

.3 Where incoming feeder connection is by bus duct, the Contractor is responsible to 
coordinate the entry requirements.  

2.2.14 Wireways: 

.1 Each vertical section shall have a vertical-wiring trough for power and control wiring, 
and wiring troughs on top and bottom, which are continuous through the entire control 
centre.  Wire ties shall be provided in the vertical wireways unless the wireways are 
separated from the plug-in units by a permanent wall. 

.2 Minimum horizontal wireway size: 

.1 Vertical bus rating > 1000 A: 200 mm wide 



BLIND RIVER WTP – INTAKE AND LLPS Section 16225 

Town of Blind River MOTOR CONTROL CENTRES 

Contract No. PS-2026-01 Page 8 of 17 

 
.2 Vertical bus rating <= 1000 A: 100 mm wide 

2.2.15 Vertical wireways complete with doors for load and control conductors extending full height 
of vertical sections, and equipped with cable tie supports. Installation wiring to units 
accessible with doors open and units in place. 

.1 Horizontal wireways, equipped with cable supports, across top and bottom, extending 
full width of motor control centre, isolated from bus bars by steel barriers. 

.2 Minimum horizontal wireway size: 

.1 Top entry cables: 300 mm top, 75 mm bottom 

.2 Bottom entry or top/bottom entry cables: 225 mm top and bottom 

2.2.16 Divide assembly for shipment to site, complete with hardware and instructions for re-
assembly. 

2.2.17 Removable circuit breaker and motor starter units shall be provided with a mechanical 
interlock to prevent insertion or withdrawal when in the “on” position. 

2.2.18 Continuous 25 mm channel iron floor sills for mounting bases with 19mm diameter holes for 
bolts. 

2.3 Withdrawable Unit Compartments 

2.3.1 Provide withdrawable compartments for starters and circuit breakers where the compartment 
is less than 912 mm tall.  

2.3.2 Withdrawable units shall be self-disconnecting plug-in type. 

2.3.3 Provide guide rail supports for units to ensure that stabs make positive contact with vertical 
bus.  

2.3.4 Withdrawable units shall be capable of insertion or removal with main bus energized. 

2.4 Compartments – General Requirements 

2.4.1 Hinge all unit doors on same side. 

2.4.2 Overload relays shall be manually reset from front with door closed. 

2.4.3 Pushbuttons and indicating lights mounted on door front. 

2.4.4 Devices and components shall be by one (1) manufacturer to facilitate maintenance. 

2.4.5 Provide pull-apart terminal blocks for power and control to allow removal of starter units 
without removal of field wiring. 

2.5 Finishes 

2.5.1 Shop finish metal enclosure surfaces by application of rust-resistant primer inside and 
outside, and at least two coats of finish enamel. 
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2.5.2 Paint motor control centre exterior ANSI #61 light grey and interiors semi-gloss white. 

2.5.3 Provide a 100 mL container of finish enamel for touch-up on site. 

2.6 Circuit Breakers 

2.6.1 Provide circuit breakers as shown on the drawings and in accordance with section 16412 – 
Moulded Case Circuit Breakers. 

2.6.2 Motor Control Centre main disconnect circuit breakers shall be three pole, single-throw, 600 
volt, moulded-case breakers. 

2.6.3 Circuit breakers of combination starters shall be magnetic motor circuit protector type. 

2.6.4 Branch and feeder circuit breakers shall be thermal-magnetic type and shall be manually 
operated, with quick-make, quick-break, trip-free toggle mechanism.  Bimetallic thermal 
elements shall withstand sustained overloads and short-circuit currents without injury and 
without affecting calibration.  Thermal elements shall trip the breaker at 125 percent of trip 
rating. 

2.6.5 The instantaneous elements of 225 ampere frame and larger breakers shall be adjustable 
and shall be set at 800 percent of trip rating. 

2.6.6 Main disconnect circuit breakers and feeder circuit breakers 225 amperes and larger shall 
be furnished with a solid-state trip unit complete with built-in current transformers.  The 
ampere rating of the trip unit shall be as indicated on the drawings.  The trip unit shall have 
adjustable settings for continuous amperes, and short-time pickup. The trip unit shall be 
provided with additional short delay trip time adjustment for better system coordination.  
Where indicated on the drawings, main circuit breakers shall be provided with instantaneous 
pickup and integral ground fault protection with shunt trip devices. 

.1 Provide ground fault protection integral to the main disconnect breaker to suit breaker 
applications that are frame rated 1,000 Amps or greater. 

.2 All breakers shall be 100 % rated 

.3 Provide visible isolation were the MCC is fed directly from a transformer with a high-
voltage (>1000 V L-L) primary. 

2.7 Instrumentation and Controls Devices and Wiring 

2.7.1 Refer to Section 16400 – Basic Electrical Equipment and Materials for pilot devices and 
general control equipment specifications 

2.7.2 Wiring Labels and Terminal Blocks:  All internal wires shall be labelled at each termination.  
Terminals shall also be identified with labels showing the terminal block and terminal number. 

2.7.3 Unit Control Terminal Blocks:  Terminal blocks shall be pull-apart type rated 20 amperes.  All 
current carrying parts shall be tin-plated. The removable portion of the terminal blocks shall 
be used for factory installed wiring. 

2.7.4 NEMA MCC wiring class shall be as shown on the data sheet.  

2.7.5 Control wiring shall be 105 °C Type SIS, min #14 AWG.  
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2.7.6 All wires shall be identified with heat-shrink, oil-resistant wire markers.  

2.7.7 Identify wires, terminal blocks and other components in accordance with the control 
schematics. 

2.7.8 Provide spade wire terminals for all control circuit wiring. 

.1 Crimp all terminals with the manufacturer’s recommended tool. 

2.7.9 Each section requiring control power shall be equipped with a dedicated control power 
transformer.  

2.7.10 Relays and Timers:  Auxiliary relays and timers shall have 120 volt, 60 Hz coils for continuous 
duty in 40°C ambient, and 10 ampere, 120 volts ac contacts.  Auxiliary relays shall be NEMA 
rated. 

2.7.11 Control Switches and Pilot Lights:  Control switches and pilot lights shall be heavy-duty, oil 
tight construction.  Pilot lights shall be transformer type with LED lamps. 

2.7.12 Pilot/Indicator Light 

.1 All pilot/indicator lights to be LED type. 

.2 All lights to be push to test type. 

2.7.13 Where MCCs have multiple incoming feeders, provide mechanical and/or electrical interlocks 
as shown on the drawings.  

2.8 Surge Protective Devices 

2.8.1 Provide SPDs in accordance with the drawings and section 16671 – Surge Protective 
Devices. 

2.9 Digital Power Metering 

2.9.1 Where shown on the drawings, provide a microprocessor based digital power meter. 

2.9.2 The meter shall be capable of Ethernet serial communication for remote monitoring. 

2.9.3 Operating voltage:   120V AC 

2.9.4 Monitoring: 

.1 Voltage on each Phase. 

.2 Current on each Phase. 

2.9.5 Recording/Display: 

.1 Frequency 

.2 Power Factor 
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.3 KVA 

.4 KW 

.5 KVAR 

.6 KW Demand 

.7 Total MWHR 

.8 Total MVARHR 

.9 Total Harmonic Distortion 

2.9.6 Flush mount meter on MCC front panel. 

2.9.7 Display 

.1 All displays shall be on an alpha-numeric vacuum fluorescent display 

2.9.8 Provide a minimum of three (3) programmable control relays to function as alarm, set point 
or remote-control relays 

2.9.9 The following alarm features shall be provided: 

.1 under voltage 

.2 power factor leading or lagging 

.3 kVAR limit 

.4 Voltage sequence reversal 

.5 under frequency 

.6 overcurrent   

2.9.10 Key Features: 

.1 Maxima and Minima readings for each of the readings available 

.2 Memory to be non-volatile and shall retain all programming and stored data in the event 
of a power failure 

2.9.11 Provide a Human Machine Interface (HMI) mounted in the door of the MCC cell for visual 
power status indication and programming/setup interface 

2.9.12 Provide all required CT’s and PT’s, as required. 

2.9.13 Provide CT shorting switch or test block. 

2.9.14 All set points to be set in field by the Contractor as directed by the Engineer. 
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2.9.15 Acceptable Product:  

.1 Power Measurements ION 7650 

.2 GE PQM 

.3 Alle n Bradley Power Monitor 5000 complete with Ethernet Communications, and LCD 
Display. 

.4 SEL 735 

.5 Or Approved Equivalent 

2.10 Equipment Identification 

2.10.1 Provide equipment identification in accordance with Section 16090 – Equipment 
Identification. 

2.10.2 The Contractor shall apply Arc Flash Hazard labels in accordance with Section 16015 – 
Electrical Systems Analysis 

2.11 Acceptable Suppliers 

2.11.1 Eaton 

2.11.2 Allen Bradley  

2.11.3 General Electric 

2.11.4 Schneider Electric - Square D 

2.11.5 Or Approved Equivalent 

3 EXECUTION 

3.1 Examination 

3.1.1 Overload relay heater ratings must be properly sized and coordinated for each motor starter 
unit. 

3.1.2 Installing Contractor to verify ESA clearances prior to installation. Verify CSA labelling of the 
assembly prior to installation. 

3.2 Factory Testing 

3.2.1 Manufacturer to provide standard factory testing of complete motor control centre including 
operation of switches, circuit breakers, starters and controls. 

3.2.2 The motor control centres shall have been type-tested in a high-power laboratory to prove 
adequate mechanical and electrical capabilities. 

3.2.3 All factory tests required by the latest ANSI, NEMA and CSA standards shall be performed. 
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3.2.4 The manufacturer shall provide three (3) certified copies of factory test reports. 

3.2.5 Factory tests as outlined above shall be witnessed by the Owner’s representative. 

.1 The manufacturer shall notify the Owner two (2) weeks prior to the date the tests are to 
be performed. 

3.3 Shipping, Handling and Storage 

3.3.1 Shipping, handling, and storage shall be in accordance with Division 1 requirements. 

3.3.2 Equipment shall be handled and stored in accordance with manufacturer’s instructions. One 
(1) copy of these instructions shall be included with the equipment at time of shipment. 

3.3.3 Ship the equipment in as few sub-assemblies as is practical and in accordance with overall 
erection schedule. 

3.3.4 Pack, crate or otherwise protect each item so that it is not damaged in transit and arrives in 
serviceable condition at the site. In particular, ensure accumulation of water in equipment is 
prevented. 

3.3.5 Include with the shipment one copy of erection drawings, instructions and maintenance 
manuals in English. 

3.3.6 Clearly mark all crates, boxes and cartons to indicate the purchase order number and the 
name of the equipment. 

3.3.7 Install shock/drop and humidity indicator cards on each shipping split or individual 
component. 

.1 Equipment shall not to be offloaded at site unless the Contract Administrator has 
inspected each card and found them satisfactory. 

.2 Indicators shall not be removed until commissioning 

3.3.8 Shipping invoice shall show the crate, box or carton number. 

3.4 Installation 

3.4.1 Contractor to follow the installation instructions supplied by the manufacturer. 

3.4.2 Control wiring shall be as shown on the contract drawings except as modified by the approval 
and submittal process. Interface all local and remote devices into the control wiring and 
operational systems for each load. 

3.4.3 Set and secure motor control centre in place on channel bases, rigid, plumb and square to 
building floor and wall. 

3.4.4 Secure equipment to mounting pads with anchor bolts of sufficient size and number adequate 
for specified seismic conditions. 

3.4.5 Coordinate terminal connections with installation of secondary feeders. 
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3.4.6 Grout mounting channels into floor or mounting pads. 

3.4.7 Retighten current-carrying bolted connections and enclosure support framing and panels to 
manufacturer’s recommendations. 

3.4.8 Remove foreign material, including dust before energizing equipment. 

3.4.9 Connect power, control and grounding wiring. 

3.4.10 Prior to energization, confirm in writing that solid state devices have been activated, 
programmed, calibrated, and set. 

3.4.11 Make grounding connections between equipment ground busses and building grounding 
system. 

3.4.12 Check all factory made connections for mechanical security, electrical continuity and current 
phasing. 

3.5 Manufacturer’s Commissioning Services 

3.5.1 Overload relay heater ratings must be properly sized and coordinated for each motor starter 
unit. 

3.5.2 Provide the services of a qualified factory-trained manufacturer’s representative to assist the 
contractor in installation and start-up of the equipment specified under this section for a 
period of five (5) working days. The manufacturer’s representative shall provide technical 
direction and assistance to the Contractor in general assembly of the equipment, connections 
and adjustments, and testing of the assembly and components contained therein. 

3.5.3 The following minimum work shall be performed by the Contractor under the technical 
direction of the manufacturer’s service representative: 

.1 Rig the MCC assembly into final location and install on level surface. 

.2 Check all removable cells and starter units for easy removal and insertion. 

.3 Perform insulation tests on each phase and verify low-resistance ground connection on 
ground bus. 

.4 Connect all power wiring and control wiring and verify basic operation of each starter 
from control power source. 

.5 Torque all bolted connections made in the field and apply witness marks. 

.6 Verify all factory bolted connections. 

.7 Calibrate any solid state metering or control relays for their intended purpose and make 
written notations of adjustments on record drawings. Perform start-up of any solid state 
starters and adjustable frequency drives. 

.8 Operate all equipment under load. 
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3.5.4 Follow the manufacturer’s instructions and the contract documents concerning any Make all 

settings of short circuit devices settings, heater selection, timing relays, or start-up of 
components. 

3.5.5 Generate a field report on tests performed, test values experienced, etc., and make available 
to Owner upon request. 

3.5.6 The Contractor shall provide three (3) copies of the manufacturer’s field start-up report. 

3.5.7 Provide a VFD and Soft Start manufacturer’s representative on site to suit the setup, 
programming and verification of all VFD & Soft Start motor starters for a period of four (4) 
non-consecutive days. 

3.5.8 Provide a hard copy typed printout of all set up parameters to the Engineer for review prior 
to field commissioning. 

3.5.9 Measure and record Full Load Amp (FLA) for all starters and feeder breakers. 

3.6 Site Acceptance Tests 

3.6.1 Follow the minimum requirements as stipulated in the manufacturer testing procedure for this 
type of motor control centre assembly. 

3.7 Manufacturer’s Certification 

3.7.1 A qualified factory trained manufacturer’s representative shall certify in writing that the 
equipment has been installed, adjusted and tested in accordance with the manufacturer’s 
recommendations. Equipment shall be inspected prior to the generation of any reports. 

3.7.2 The Contractor shall provide three (3) copies of the manufacturer’s representative’s 
certification. 

3.8 Training 

3.8.1 The manufacturer shall provide training sessions and materials in accordance with section 
01820 – Demonstration and Training. 

3.8.2 The training session shall be conducted by a manufacturer’s qualified representative. 

3.8.3 The training program shall consist of the following: 

.1 Review of the MCC one-line drawings and schedules. 

.2 Review of the factory record shop drawings and placement of the various cells. 

.3 Review of each type of starter cell, components within, control, and power wiring. 

.4 Review common maintenance procedures including VFD filter replacement, bus 
inspection, cable termination inspection, contactor coil replacement and contact 
replacement procedures. 

.5 Review the operation of equipment including wrapper removal and proper lock-out 
procedure. 
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.6 Discuss the maintenance timetable and procedures to be followed in an ongoing 

maintenance program. 

3.9 Data Sheets 

3.10 MCC - 0001 

Name MCC-0001 Location Martin St. 

Environment  Indoor 
Min. Ambient 

Temp. 
+15ºC 

Site Elevation (asl) <1000 m ASL 
Max. Ambient 

Temp. 
+40ºC 

Known Contaminants None   

Supply Voltage 600 V Structure NEMA 1 

Supply Arrangement 3 ph, 3 wire. Colour ANSI 61 

Main Bus Ampacity  400 A Sprinkler-proof No 

Vertical Bus Ampacity 300 A Wiring Class 1B 

Neutral Bus Ampacity n/a Space Heaters No 

Ground Bus Ampacity 300 A Bus Material 
TIN PLATTED 

COPPER  

Bus Temperature Rise 65 °C  
Horizontal Bus 

Insulation 
No 

Incoming Cable Entry Top 
Ground Bus 

Loc’n 
Top 

Incoming cable pull section No 
Vertical Ground 

Bus 
No 

Main cable termination Screw 
Ground 

terminations 
Screw 
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Name MCC-0001 Location Martin St. 

Access Front only Depth 533.4 mm 

Special Instructions: 

END OF SECTION 
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1 GENERAL 

1.1 Description 

1.1.1 The section describes the requirements for an automatic, unattended, emergency power 
supply system to suit the new Blind River Low Lift Pump Station. 

1.1.2 The generator unit is to be based on a diesel engine prime mover that is an outdoor pad 
mounted type in a sound attenuated enclosure. 

1.2 General 

1.2.1 The emergency power supply system shall consist of a diesel electric generating unit 
complete with: 

.1 Radiator cooled diesel electric generating unit with combined engine/generator controls 

.2 Main protection and isolation breaker 

.3 Load bank test breaker 

.4 Kirk key mechanical interlock 

.5 Accessories and equipment specified in this specification 

.6 CSA/ULC certification for use as a fuel oil appliance in Ontario 

1.2.2 The emergency power supply system shall consist of a factory assembled, and tested 
appliance. 

1.3 Description of Automatic Operation  

1.3.1 The generator shall automatically start upon a run command from the transfer switch.  

1.3.2 When the emergency supply has reached settled voltage and frequency preset limits 
(adjustable) the generator shall provide a running status signal to the transfer switch.  

1.3.3 The set will continue to supply the load until the transfer switch opens to disconnect the 
generator from the load. 

1.3.4 The generator will continue to run until the run signal is removed. The transfer switch will be 
programmed to provide a cool-down time. 

1.3.5 Generator controller will monitor an auxiliary open status contact from the combustion air 
intake damper actuator.  In the event that the generator is running, and after a time delay the 
open damper status is not detected, annunciate an alarm on the generator control panel. 

1.3.6 Generator controller will monitor an auxiliary low level status contact from the diesel fuel tank.  
In the event that a low level is detected the generator shall issue an alarm and initiate a 
shutdown after a time delay. 
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1.4 Related Sections 

1.4.1 Section 01330 – Submittals 

1.4.2 Section 01820 – Demonstration & Training  

1.4.3 Section 16010 – Electrical General Requirements 

1.4.4 Section 16225 – Motor Control Centres 

1.4.5 Section 16301 – Automatic Transfer Switches 

1.5 References 

1.5.1 Comply with all applicable regulations and standards including: 

.1 CSA C22.2 No.14 Low Voltage Control & Distribution 

.2 CSA C22.2 No. 100 Motors & Generators 

.3 CSA B-139 Installation code for oil-burning equipment 

.4 ULC standards for fuel oil tanks and fuel oil system components. 

.5 IEC 61000 Electromagnetic Compatibility 

.6 ISO 8528 

1.5.2 The generation system shall be CSA certified and shall comply with all TSSA requirements 
including ULC listings. 

1.6 Coordination 

1.6.1 The Contractor shall coordinate the interface between the generation system and: 

.1 The automatic transfer switch, including start/stop control wiring 

.2 SCADA system, including remote generator status monitoring 

.3 Incoming duct banks 

.4 Generator pad  

.5 Diesel Fuel System, including low level status monitoring 

.6 Combustion Exhaust System 

1.6.2 Note that the diesel generator dimensions and configuration shown on the drawings is based 
on a generic standby generator.   

.1 Coordinate the dimensions of the generator concrete pad with the shop drawing 
dimensions of the specific product that is supplied by the Contractor.    
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.2 Provide 100mm of exposed concrete pad around the perimeter of the generator.   

1.7 Quality Assurance 

1.7.1 Inspection and testing, by the Owner, is not intended to relieve Contractor of responsibility 
but is a precaution against errors.  Defective materials or workmanship, if found at any time 
prior to final acceptance of work, shall be rejected regardless of previous inspection. 

1.8 Submittals 

1.8.1 Make submittals in accordance with Section 01330 Submittals 

1.8.2 Shop drawings shall include, but not be limited to, the following:  

.1 Engine: make, model, rating and performance curves.  

.2 Alternator: make, model and rating complete with generator saturation curves, heat 
damage curves, reactive capability and special data.  

.3 Voltage regulator: make, model, type.  

.4 Governor: type, model.  

.5 Starter motor, make model.  

.6 Battery: make, type, voltage, capacity.  

.7 Charger: make, model, input and output rating.  

.8 Submit a general outline drawing of the complete assembly showing engine, radiator 
and generator mounting, exhaust, recirculating and intake air louver arrangement, 
exhaust gas silencer and pipe arrangement, locations of fuel and lubricating oil filters, 
fuel supply and return line connections, lubricating oil drain valve, radiator and coolant 
drain valves, air cleaner, engine instrument panel, starting motor, power and control 
junction boxes, engine and generator mounting feet. Indicate on drawings horizontal 
and vertical dimensions, minimum door opening required for moving the unit, head room 
required for removal of piston and connecting rod, and weight of engine, generator, 
baseplate, radiator and exhaust silencer.  

.9 Base plate construction details and materials 

.10 Outline and layout of all panels 

.11 Schematic and wiring diagrams of engine, generator, control panel, automatic transfer 
isolation and bypass panels complete with interconnecting wiring diagrams.  

.12 Single line diagram showing all breakers, switches, metering and protective relays.  

.13 Field wiring diagrams 

.14 Complete bill of materials, including manufacturer's name, catalogue numbers and 
capacity.  
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.15 Coordinated, fully dimensioned pad layout drawing showing all openings required in 

foundation for mechanical piping, cables, electrical feeders etc. 

1.9 Operations & Maintenance Manual 

1.9.1 Provide O&M manuals including all data required for operation and maintenance of the 
complete generation system including the following:  

.1 Final versions of all information provided in the approved shop drawings. 

.2 Factory test data of engine, generator, exciter, control logic, metering and all other 
pertinent test data  

.3 Maintenance and operation bulletins for:  

.1 Engine and Accessories  

.2 Generator  

.3 Voltage Regulator and Accessories  

.4 Exciter  

.5 Permanent magnet generator if installed  

.6 Battery charger  

.7 Speed Governor  

.8 Starting Motor  

.9 Batteries  

.10 Ventilating Equipment  

.11 Timers, Relays, Meters  

.12 Power Circuit Breakers  

.13 Controller, Contactors  

.14 Other Accessories  

.4 If brochures are submitted, these shall be originals; photocopies are not acceptable. 
Brochures shall contain all technically relevant data.  

.5 Complete sequence of system operation.  

.6 Complete bill of materials including nameplate data of equipment and accessories.  

1.9.2 Provide at least 10 working days prior to the factory tests, one copy of instruction manual for 
each unit of different ratings to the Engineer  
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1.9.3 Provide within 10 working days after the factory tests, three copies of instruction manuals, 

with updated drawings, for each unit of different ratings, to the Engineer.   

.1 Where more than one unit of identical ratings is supplied on the same purchase order, 
provide three copies for the first unit and two copies per unit for each succeeding unit, 
up to a total of six units, one copy per unit for each additional unit above this amount.  

1.9.4 Crate with each unit, one copy of instruction manual, with updated drawings, plus one extra 
loose set of drawings all in protective cover.  

1.10 Training 

1.10.1 Provide training in accordance with 01820 Demonstration and Training.  

2 PRODUCTS 

2.1 Assembly 

2.1.1 Provide the following items plus such other items as necessary to make the unit complete as 
implied or intended:  

.1 Diesel Engine.  

.2 Diesel Engine Accessories.  

.3 Baseplate and Drip Pan.  

.4 Vibration isolators.  

.5 Governor.  

.6 Engine Exhaust System.  

.7 Engine Cooling System.  

.8 Engine Ventilating System.  

.9 Starting Motor(s).  

.10 Batteries and Rack.  

.11 Battery Charger.  

.12 Generator and Exciter.  

.13 Voltage Regulator and Accessories.  

.14 Spares and Accessories.  

.15 Fuel Tank. 

.16 Remote Annunciator 
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.17 Engine & Genset Controller 

.18 Weather and Sound Enclosure 

2.2 Design Criteria 

2.2.1 Design equipment suitable to meet the following criteria: 

.1 Generator set minimum Standby Rating 150 kW, 187.5 kVA.  

.2 Motor load: as shown on drawings.  

.3 Largest motor: as shown on drawings.   

.4 Voltage: 600V.  

.5 Frequency: 60Hz 

.6 Phase/Wire: as shown on drawings 

.7 Power factor: 0.8 

.8 Load harmonic content: 5% THD 

.9 Maximum rotational speed: 1800 rpm  

.10 Interrupting capacity: 35 kA 

.11 Duty rating: ESP per ISO 8528 

.12 Radiator Cooling Flow shall not exceed the value noted on the drawings. 

.13 Allowable combustion exhaust backpressure to be no less than 10 kPa 

2.2.2 Genset is to comply with CSA B139 latest eddition. 

2.2.3 Genset must have a solidly grounded  neutral as detailed in .  

2.2.4 Unit must be designed to start and attain settled voltage and frequency limits and accept 
100% rated load with voltage and frequency settling to the specified steady state bands, 
within 15 seconds for any temperature between 0°C to 40°C. 

2.2.5 Use engine manufacturer's standard, published horsepower rating in assessing engine 
capacity and de-rate this rating for the specified conditions and engine driven accessories in 
accordance with latest revisions of ISO 3046-1.  

2.2.6 Ensure that the components are suitably matched to operate with each other to provide 
satisfactory performance and long life, i.e.: 

.1 Engine and speed governor 

.2 Engine and generator 
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.3 Generator and voltage regulator 

.4 Engine safety and control devices rigidly mounted to prevent improper functioning of 
related equipment. 

.5 Engine instruments isolated from vibrations with anti-vibration mountings. 

2.2.7 Ensure that the model and type of engine is of proven design for this class of service.   

.1 Upon request, submit a list of approximately 12 recent installations in Canada, 
preferably in Ontario, where similar equipment has been in service over 2 years, giving 
engine model and type:   

2.2.8 Ensure that the generator set will: 

.1 Comprise components made in or stocked (over three units) in Canada and of current 
manufacture. 

.2 Have components CSA approved where applicable and comply with the requirements 
of the Electrical Safety Authority 

2.2.9 The Generator shall be EPA Tier 3 (US Environmental Protection Agency) Certified for 
Stationary Emergency Applications for emissions levels. 

2.2.10 Genset Enclosure: 

.1 The genset unit will be located outdoors on the new Low Lift Pump Station located on 
the Martin Street property. 

.2 The genset shall be installed on a UL listed integrated fuel tank base equipped with a 
factory installed weatherproof, corrosion resistant, sound attenuating enclosure. 

.3 The enclosure shall be designed and tested to comply with UL 2200 and CSA standards. 

2.2.11 Sound attenuation: level to be less than 75 decibels (A-weighted) at a distance of seven 
metres from the unit (A-weighted). 

2.2.12 The genset shall be equipped with a UL listed sub-base fuel tank sized to allow operation of 
the genset for 24 hours. 

2.2.13 Genset shall be supplied with a spill containment around the fill pipe. 

2.2.14 Genset shall be supplied with a 120/208V, 3phase auxiliary power panel mounted inside the 
enclosure for power to miscellaneous equipment inside the enclosure. 

 

2.3 Mounting 

2.3.1 Connect engine flywheel housing rigidly to generator stator housing with SAE adapter. Mount 
unit on a common, heavy duty fabricated steel baseplate. Design and materials of baseplate 
must be approved by engine manufacturer and the Engineer. 
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2.3.2 Baseplate of sufficient rigidity to maintain alignment of engine-generator shafts and frames 

under all conditions incident to shipping, installation and service 

2.3.3 Machine the engine-generator feet and baseplate sole plates to be parallel.  Shimming to be 
steel type and only permitted underneath the generator feet.  

2.3.4 Support baseplate on spring type isolating fixtures from welded side brackets located in such 
a manner that bottom of baseplate will be approximately 25mm above supporting floor. 
Isolators shall have cast iron housings and be complete with levelling bolts, adjustable oil 
proof snubbers and minimum 6mm sound pads. Isolation efficiency to be not less than 95%. 

2.3.5 Determine quantity and location of isolators in such a manner that each isolator will carry 
equal proportion of weight and that the pressure exerted on the floor by each isolator does 
not exceed 345kPa.  

2.3.6 Isolators shall be shipped loose for installation at project site. 

2.4 Diesel Engine 

2.4.1 Full diesel, heavy duty, cold start, liquid cooled, in-line or ‘V’, and current manufacture of a 
type and size that has been service as a prime mover for electric power generation for not 
less than two years.  

2.4.2 Engine shall have a minimum of four (4) cylinders.  

2.4.3 Engine with auxiliary starting aids (e.g., glow plug assist start) is not acceptable.  

2.4.4 Provide dry type heavy-duty air filters located close to the inlet manifold.  

2.4.5 Provide engine wiring in liquid-tight conduit and fittings with insulated bushings. Use 
stranded, minimum No. 12 AWG, TEW 105°C and coloured coded wires. Terminate wiring 
with coded, insulated terminals flanged fork type or ferrules. Terminal blocks heavy duty, 
screw type. Wire markers of heat-shrink, oil proof type. Junction boxes on unit of liquid-tight 
type. Maximum of two wires per terminal block.  

2.4.6 Provide engine wiring in liquid-tight conduit and fittings with insulated bushings. Use 
stranded, minimum No. 12 AWG, TEW 105°C and coloured coded wires. Terminate wiring 
with coded, insulated terminals flanged fork type or ferrules. Terminal blocks shall be heavy 
duty, screw type. Wire markers shall be heat-shrink, oil proof type. Junction boxes on unit 
shall be of liquid-tight type. Maximum of two wires per terminal block.  

2.4.7 Mount unit accessories, including gauges, instruments, and protective sensors, in such a 
manner that machine vibrations are isolated or damped.  

2.4.8 Dynamically balance complete engine-flywheel generator arrangement after assembly. 
Guarantee no torsional or other harmful vibrations within 10% above or below rated speed 
of unit, when operating unloaded or connected to any load within its rating. Cyclic irregularity 
to be no greater than 1/250. 

2.4.9 Unit must not experience vibration or displacement greater than 6 mils or a velocity greater 
than 1.0 cm/sec measured over a spectrum of 100 HZ to 10,000 HZ. Measurements shall be 
taken at NL, 25%, 50%, 75%, and 100% full load.  
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2.4.10 Provide engine flywheel with graduated marking around its periphery to facilitate fuel injection 

and valve timing. 

2.4.11 Provide removable wet type cylinder liners. Furnish cylinder head with removable valve seat 
insert and guides.  

2.4.12 Provide personnel safety guards for exposed moving parts and exhaust manifolds. Provide 
platform for servicing upper part of engine where applicable.  

2.5 Jacket Water Cooling System 

2.5.1 This assembly covers a locally mounted radiator situated on the engine base with an engine 
driven fan and a totally enclosed water system. 

2.5.2 Pusher fan to be driven from the engine with V-belt(s). 

2.5.3 Radiator, mounted on set base, amply sized to cool the engine under full load and overload 
conditions at the listed site ambient conditions. 

2.5.4 Provide radiator inlet cowling, outlet ducting flange, and flexible canvas boot for mounting on 
the front of the radiator, flanged on both sides, length 100 mm minimum. 

2.5.5 Engine driven water circulating pump. 

2.5.6 Temperature regulating valve with bypass feature, located in cylinder head water outlet. 

2.5.7 Water pipes, flexible hoses, etc., drain cocks to permit the complete system to be drained. 

2.5.8 Safety protection guards around all moving parts. 

2.5.9 The Contractor shall supply all necessary Ethylene Glycol/Water at a 50/50 concentration by 
volume until equipment is commissioned. 

2.5.10 Engine Jacket Water Coolant  

.1 Long life ethylene glycol c/w additives. 

2.6 Lubrication System 

2.6.1 Provide a full pressure lubricating system complete with duplex filters and oil cooler.  

2.6.2 Oil pump shall be engine driven gear type complete with strainer.  

2.6.3 Equip filters with automatic by-pass valve and full flow filter elements conveniently located 
for servicing and directly replaceable. Cooler to have sufficient capacity to maintain oil 
temperature within 93°C with unit operating at rated load under conditions specified.  

2.6.4 Equip engine oil sump with oil drain pipe, gate valve and pipe cap. Permit complete drainage 
in a convenient manner. Extend 75mm beyond base plate.  

2.6.5 All metallic oil hoses shall be of the steel reinforced rubber type with crimped or swaged end 
fittings. 
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2.7 Fuel System 

2.7.1 Provide a complete fuel system including fuel lift pump and duplex filters. Filter elements to 
be directly replaceable. 

2.7.2 Hoses and connections to the fuel system shall be certified in accordance with CSA B139 
latest addition. 

2.7.3 Fuel pump to have suction lift capability to suit the installation.  

2.7.4 Flexible connectors, bronze corrugated type for the suction and return lines, located in a 
horizontal plane and secured at one end to the engine base. Equal to “United Flexible” type 
BA. 

2.7.5 All non-metallic fuel hoses shall be of the steel reinforced rubber type with crimped or swaged 
end fittings. 

2.7.6 Fuel system to include a fuel filter/water separator ie: Racor or equal. 

2.7.7 All fuel piping to be schedule 40, carbon steel with welded and/or threaded construction. 

2.7.8 For outdoor units, provide a ULC listed sub-base fuel tank for at least 24 hours operation 

2.8 Exhaust System 

2.8.1 Provide a complete exhaust system including combustion exhaust silencer with condensate 
drain, plug and flanged couplings; stainless steel, corrugated expansion joints, of suitable 
length, to absorb both vertical and horizontal expansion; all flanges, bolts, gaskets, 
adjustable hangers and pipe and thimble to permit projection of pipe 200 mm beyond wall.  

2.8.2 All interior exhaust piping and silencer shall be insulated 

2.8.3 Arrange exhaust system to suit openings. Where schedule of dimensions does not indicate 
location of opening, arrange exhaust run best suited to the engine. 

2.8.4 The Exhaust system shall include exhaust silencers, to meet the sound attenuation 
requirements of the generator system. 

2.8.5 Exhaust silencer outlet flange: ANSI Flange, 125/150# 

2.8.6 Flexible connection at engine 

.1 Exhaust flexible connection, T321 stainless steel, bellows type 600mm length, ANSI 
flanges for connecting to the exhaust manifold. 

.2 Approved Suppliers: 

.1 Flexonics 

.2 Silex 

.3 Approved equal 
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2.8.7 Exhaust silencers 

.1 One (1) silencer shall be provided to attenuate both high and low frequency noise. 

.2 Silencers to be rated for 510°C temperature. 

.3 Silencers to be provided with flanges and port orientation as shown on drawings 

.4 Silencer  

.1 Providing minimum attenuation of 35-50 dBA across the audible range of the 
frequency spectrum 63 to 600Hz 

.2 Silencer to be constructed of stainless steel. 

.3 The silencer is to be insulated with a custom fabricated Firwin 1200 insulating 
blanket.  Insulating blanket to be 25 mm thick 

.4 Provide a 12mm drain piped to a discharge point using copper tubing. Tubing to be 
terminated with a ball valve as directed by the Engineer. 

.5 Finish:  510°C high temperature aluminium paint. 

.6 Acceptable Suppliers: 

.1 SMS Exhaust 

.2 Silex  

.3 Approved Equivalent 

2.8.8 The combustion exhaust system is to be CSA/ULC certified to suit the generation system 
package. 

2.8.9 Provide insulation in accordance with section 15400 

2.8.10 Exhaust Manifold 

.1 The engine exhaust manifold to be insulated with a custom fabricated Firwin 1200 
insulating blanket.  Insulating blanket to be 25 mm thick 

2.9 Jacket Coolant Heater 

2.9.1 Provide engine jacket coolant heater[s] complete with 20°C to 60°C adjustable immersion 
type thermostat. Size heaters to maintain coolant at 40°C in an ambient temperature of -10°C 
or the minimum design enclosure temperature, whichever is lower.  

2.9.2 Obtain circulation of heated coolant on Thermosiphon principle. However, if this does not 
provide sufficient circulation to avoid hot spots in the system, provide electrical motor driven 
circulating pump to operate automatically when heater is energized. Motor to be 120 V single 
phase splash-proof type complete with breaker type combination starter. Starter in wall-
mounting enclosure mounted in control panel.  
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2.9.3 Heater and Aquastat to be Kim Hotstart or equivalent. 

2.10 Speed Governor 

2.10.1 Provide full electronic governor with speed changer and dry type actuator. Governing system 
shall be in accordance with ISO 3046-4. 

2.10.2 Governor shall provide the following features:  

.1 Ten turn locking type manual speed adjustment. 

.2 Speed regulation, steady state, no-load to full load and vice versa: +/-0.25%.  

.3 Transient peak, no-load to full-load and vice versa +/-10%.  

.4 Recovery time to steady state condition on application of full load from no load not to 
exceed 3 seconds.  

.5 Frequency shall be externally adjustable from zero to 5% while engine is running. 

.6 Class A accuracy. 

2.11 Starting System 

2.11.1 Provide a complete 24VDC starting system including cranking starting motor(s), batteries, 
battery stand, heavy-duty battery cables and battery charger.  

2.11.2 Provide positive engaging type cranking motor(s). Cranking motor and flywheel ring gear 
arrangements which may permit tooth to tooth abutment not acceptable.  

2.11.3 Provide lead acid battery, type 8D with sufficient capacity in an ambient room temperature of 
0°C to crank the unit at engine manufacturer's recommended cranking starting speed for a 
period of 3 minutes. Voltage measured at starting motor terminals at end of 3 minutes 
cranking, with cranking current flowing, to be not less than 1.75V per cell. Size battery on the 
basis of engine and battery manufacturer's published data. Batteries to be dry charged, 
specific gravity of electrolyte 1.22 when fully charged at 27ºC. Battery termination shall be 
bolt-on or study type. Terminals and all exposed electrical connections shall be protected 
from accidental short circuit by falling conductive objects on the battery. Such protection shall 
be transparent.  

2.11.4 Provide battery stand coated with acid resistant paint and fabricated from angle irons with 20 
mm plywood bottom and heavy duty casters for ease of movement.  

2.11.5 Provide battery charger with 120 volt AC input and output equal to 1.20 of the ampere-hour 
capacity of the battery based on an 8 h rate. Output voltage ripple shall be 3% or less. Provide 
an AC input circuit breaker and a 24 h terminating equalizer timer with approximately 4 m of 
connecting cord and permanent connectors for connecting to battery terminals. Provide 5 
spare fuses inside charger panel. Charger to be CSA approved.  

2.11.6 Provide necessary heavy duty, maintenance-free battery cables and connectors. Select 
cable wire size on the basis of allowing not more than 5% voltage drop at time of peak load. 
Cable length to be sufficient to allow battery to be located on either side of the engine. 
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2.12 Generator Alternator  

2.12.1 Provide generator, drip proof, single bearing and close coupled to engine with SAE housing. 
Generator to have a full amortisseur winding, direct connected brushless exciter with easily 
removable bolt-on diodes with surge protection and meet or exceed NEMA MG1-22 and 
current IEEE Standards.  

2.12.2 Maximum deviation of open circuit terminal voltage waveform not to exceed 5%.  

2.12.3 Provide permanent magnet generator (PMG) for generator short circuit sustaining capability 
not less than 2.4 of rated current.  

2.12.4 Generator winding insulation shall be Class F; winding temperature rise not to exceed 105°C 
as measured by resistance in an ambient temperature of 40°C.  

2.12.5 Identify generator windings with metal tags. Bring windings to insulated terminals in a metal 
junction box mounted on the side or top of generator. Size junction box to permit mounting 
of engine and generator low voltage controls and wiring terminals blocks. Provide barrier in 
junction box to separate low and high voltage wiring.  

2.12.6 Design equipment to minimize radio frequency interference (RFI) under all operating 
conditions. Balanced telephone influence factor (TIF) to meet or better requirements of 
EEMAC Standard MG1-22.43. for 600V, 3 phase, 60 HZ, 1800 RPM. 

2.12.7 Acceptable alternator manufacturers: 

.1 Century 

.2 Onan 

.3 Stamford 

.4 Marathon 

.5 Or approved equivalent 

2.13 Voltage Regulator 

2.13.1 Provide a voltage regulation system complete with auto/manual control module. Voltage 
regulator shall be capable of withstanding continuous vibration, 15 shock and temperature 
up to 50°C while maintaining accuracy to plus/minus 1%.  

2.13.2 Steady-state voltage regulation not to exceed 1%. Transient voltage regulation, when full 
load is applied or removed, not to exceed 10% when measured by oscilloscope or high speed 
strip chart recorder with recovery time to steady-state less than 3 seconds. 

2.13.3 The automatic voltage regulator shall be a Basler SSR63-12 AVR or equal. 

2.13.4 AVR to have following features: 

.1 Regulation:  ±0.25%, steady state, NL to FL. 

.2 Sensing:  three (3) phase, 600 V AC, 60 Hz. 
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.3 External voltage adjust range:  ±10% of nominal voltage. 

.4 Built in EMI interface suppression and built in under frequency control for 60 Hz 
operation. 

.1 Under frequency roll off which shall reduce output voltage in proportion to frequency 
below a threshold of 54 Hz. 

.5 Operating Temperature:  -40°C to 60°C. 

.6 AVR to be located in control cubicle. 

.1 NOTE: If additional field resistance is required, locate resistor in switchgear/control 
cubicle. 

.7 Recovery time from load change to steady state regulation better than two (2) seconds. 

.1 NL to  25% load 

.2 NL to  50% load 

.3 NL to  75% load 

.4 NL to 100% load 

2.14 Panel – General 

2.14.1 The genset panel shall be mounted on the genset, dead front type, fabricated from steel and 
supplied complete with lifting eye bolts. Doors shall have formed edges, be reinforced by 
stiffeners and complete with lockable handles.  

2.14.2 Design and construct panel to withstand strains, jars, vibrations and other conditions incident 
to shipping, storage, installation and service. 

2.14.3 Build the control panel with the following features: 

.1 CSA enclosure 2, with upper side ventilation, engine mounted, constructed of #14 gauge 
steel, rigidly braced, vibration isolated, suitable for mounting on the generator alternator, 
sized to suit the control system requirements. 

.2 Mounted sub-bracket for generator circuit breaker and load bank test circuit breaker, 
arranged to permit the handle to project through a slot in the door (but not located on 
the door).  Generator breaker to be mounted on the generator alternator housing, 
including vibration isolation as required to suit the application. 

2.14.4 Panel to be CSA certified. Mount a nameplate bearing CSA monogram in a prominent 
position on panel.  

2.14.5 Identify all instruments and controls with lamacoid or metal engraved nameplates fastened 
by rivets or screws for permanent identification. All items mounted on door shall also be 
identified with nameplates. Nameplates shall not be attached to removable items such as 
relays and wireway covers.  
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2.14.6 Provide panel with bolted rear covers or removable side panels.  

2.14.7 Factory wire panel completely. Use stranded, minimum No. 14 AWG, TEW 105°C and 
coloured for control wiring. Use No. 10 AWG for CT secondary connections:  

.1 Blue - DC control.  

.2 Red - AC control.  

.3 Black - PT secondary connections.  

.4 Orange - CT secondary connections.  

.5 Green - non-current carrying ground.  

.6 White - current carrying ground.  

.7 Yellow - interlocks.  

.8 Brown - generator excitation system.  

2.14.8 Code wiring at each wire end with permanent, non-aging slip on markers. Support and run 
wiring neatly. Protect wiring from mechanical damage by grommets and shields. 

2.14.9 Terminal blocks to be coded, clamp type, serrated for positive grip and of tough, non-brittle, 
unbreakable nylon, MTE size 3,453/0 or equivalent. For current transformer secondary 
circuits, provide terminals blocks of dual connector type, Electrovert 9060 or equal. Provide 
test block for current transformer secondary connections. 

2.14.10 Provide door detent mechanism to maintain hinged door at the open position. 

2.14.11 Supply 2 sets of wiring markers for each external wiring connection. Markers shall be 
contained in a plastic bag and secured inside the panel. 

2.14.12 Use wiring duct for interconnection within panel. 

2.14.13 Direct inter-panel connection not permitted, use terminal blocks. 

2.14.14 Provide a kirk key mechanical interlock between the load bank test breaker and the generator 
main breaker. The interlock shall be configured such that the key is trapped in the closed 
position of one breaker and must be released before the other breaker can be closed, thereby 
preventing simultaneous closure of both breakers. 

2.15 Control Panel 

2.15.1 Provide a control panel for controlling engine generator unit.  

2.15.2 Provide hinged front door.  

2.15.3 Electrical connection of components to be as shown in solid lines on the drawing. 

2.15.4 Mount terminal blocks on common mounting strips for interconnection wiring between the 
following:  
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.1 Sub-panel and panel door.  

.2 Sub-panel and external wiring from diesel generator unit circuits.  

.3 Sub-panel and external indicating circuits.  

.4 Sub-panel and secondary circuits of power sub-cubicle.  

.5 Sub-panel and external wiring from power transfer panel.  

2.15.5 Provide a 1 cm x 4 cm horizontal copper ground bus for the whole length of the enclosure, 
and two ground lugs; one at each end. The lug shall be capable of accepting grounding 
conductor of range from No. 8 to No. 2/0 AWG.  

2.15.6 Terminal blocks to be CSA approved, clamp type, serrated for positive grip and of tough, 
non-brittle unbreakable nylon material. Maximum two wires per terminal block. Use factory 
made terminal block jumpers wherever necessary.  

2.15.7 Provide circuit breakers for equipment protection: fuses shall only be used where breakers 
are not applicable.  

2.15.8 Provide top and bottom entry for power and control cables. Bottom plate shall be removable 
and sized 0.45 m by 0.15 m. 

2.16 Engine/Generator Controller 

2.16.1 The engine/generator controller shall be microprocessor based and shall contain the 
following basic features; automatic and manual start/stop control modes, monitoring and 
control of essential engine generator set parameters and automatic shutdown and/or alarm 
status of specified protection fault circuits.  The automatic operation mode shall have 
provisions for accepting an automatic starting/stopping signal from a remote device.  Alarm 
and shutdown fault circuits provided shall meet CSA 282, building code standards and NFPA 
110 level 1 regulatory standards. The following alarm and shutdown fault circuits shall be 
provided (but not be limited to): 

.1 Low Oil Pressure Shutdown 

.2 High engine Temperature Shutdown 

.3 Low Coolant level Shutdown 

.4 Low Fuel Level Alarm & Shutdown 

.5 Over crank Shutdown 

.6 Over speed Shutdown 

.7 Loss of speed Shutdown 

.8 Low battery voltage Alarm 

.9 High battery voltage Alarm 
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.10 Weak battery Alarm 

.11 Low oil pressure Alarm 

.12 High engine temperature Alarm and Shutdown 

.13 Low engine temperature Alarm 

.14 Reverse power Shutdown 

.15 Under voltage Shutdown 

.16 Overvoltage Shutdown 

.17 Under frequency Shutdown 

.18 Over frequency Shutdown 

.19 Breaker Tripped Shutdown 

.20 Fail to Sync Alarm 

.21 Emergency Stop Shutdown 

.22 Switch not in auto Alarm 

.23 Spare Shutdown 

.24 Spare Shutdown 

2.16.2 The microprocessor based engine/generator controller shall include a security password 
system for access to all programming functions.  Specific password levels shall be provided 
for “read only”, “read/write” and “master”.  All programming set points for voltage, frequency 
and time delays shall be software programmable from the front panel mounted keypad, and 
all parameters shall be displayed in alpha numeric format. 

2.16.3 The microprocessor based engine/generator controller shall include an operator interface, 
liquid crystal display (LCD) screen which is door mounted.  The following parameters shall 
be displayable: 

.1 Generator AC digital metering (3 phase V, A, F) 

.2 Timer countdown display 

.3 Operating status /switch position 

.4 Alarm/Shutdown fault display 

.5 Engine Hour meter 

.6 Engine Oil Pressure (kPa) 

.7 Engine Coolant Temperature (°C) 
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.8 Engine RPM (Tachometer) 

.9 Battery Voltage 

2.16.4 Generator AC digital metering shall be integral to the engine generator controller and the 
Multifunction Generator Protection relay (they shall have an accuracy of +/-1%).  The digital 
metering shall be fully programmable from the front panel display.  Programming for voltage 
and current PT/CT ratios and software calibration shall be provided for all input ranges.  The 
following generator output AC parameters shall be monitored and displayed: 

.1 AC Voltage -3 phase (line to line and average) 

.2 AC Current -3 phase (individual phases and average) 

.3 AC frequency (resolution to 0.1 Hz) 

2.16.5 Digital display of Engine parameters shall be provided by the engine/generator controller. 
Engine oil pressure and engine temperature shall be monitored and shall be displayed in 
metric or imperial engineering units.  Oil pressure and temperature senders shall be supplied 
for mounting on the engine generator set.   

2.16.6 Long life LED type pilot lights shall be provided on the engine/generator controller to indicate 
general operating conditions as follows: 

.1 Common Alarm (Flashing-Amber) 

.2 Common Shutdown (Flashing-Red) 

.3 System Ready (Green) 

.4 Speed Signal Present (Green) 

2.16.7 The engine/generator controller shall include the following protective functions: 

.1 Three phase under/over voltage protection.  The under/over voltage protection function 
shall be programmable as follows: 

.1 under voltage pick-up 70-100% of nominal, factory set at 90%. 

.2 under voltage dropout 70-100% of nominal, factory set at 80%. 

.3 under voltage delay 0 - 10 seconds, factory set at 3 seconds. 

.4 over voltage pick-up 100-130% of nominal, factory set at 110%. 

.5 over voltage dropout 100-130% of nominal, factory set at 108%. 

.6 over voltage delay 0 - 10 seconds, factory set at 2 seconds. 

.2 Over/under frequency protection.  The over/under frequency protection function shall be 
programmable as follows: 

.1 under frequency setpoint 70-100% of nominal, factory set at 90%. 
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.2 under frequency delay 0 - 10 seconds, factory set at 5 seconds. 

.3 over frequency setpoint 100-130% of nominal, factory set at 110%. 

.4 over frequency delay 0 - 10 seconds, factory set at 2 seconds. 

.3 Three phase over current alarm protection shall be provided for the engine generator. 
The over current protection function shall be programmable as follows: 

.1 over current setpoint 100-150% of nominal, factory set at 110%. 

.2 over current delay 0 - 10 seconds, factory set at 5 seconds. 

.4 Low/High battery voltage protection.  The protection function shall be programmable as 
follows: 

.1 Low battery voltage set point 50-100% of nominal, factory set at 12.8Vdc (12VDC 
systems) or 25.6Vdc (24VDC systems). 

.2 Low battery voltage delay 0-300 seconds, factory set at 120 seconds. 

.3 High battery voltage set point 100-130% of nominal, factory set at 15.2Vdc (12VDC 
systems); 30.4Vdc (24VDC systems). 

.4 High battery voltage delay 0-300 seconds, factory set at 10 seconds. 

.5 Weak battery sensing shall be provided to detect a low capacity engine starting battery 
system.  This function shall be programmable as follows: 

.1 Weak battery set point 50-100% of nominal, factory set at 8.0VDC (12VDC 
systems) 18.0Vdc (24VDC systems). 

.2 Weak battery transient delay 0-300 seconds, factory set at 3 seconds. 

2.16.8 Diagnostic LED’s shall be provided on the rear of engine/generator controller module to allow 
simple visual indication of operating status or mode. Individual LED’s shall be provided for 
the following functions: 

.1 Watchdog (CPU running) 

.2 Remote start signal activated 

.3 Crank output energized 

.4 Run output energized 

.5 Common fail alarm activated 

2.16.9 The engine/generator controller shall have an audible alarm feature to signal shutdown and 
alarm conditions. 

2.16.10 The engine/generator controller shall include the following operator control functions: 
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.1 Operation Mode (Auto/Off/Manual/Load Test) 

.2 Programming (Enter/Exit/Value Increment/Decrement) 

.3 Lamp Test 

.4 Fault Reset 

.5 Alarm Horn Silence 

.6 Emergency Stop 

2.16.11 The engine/generator controller shall provide cycle cranking control logic with programmable 
number of crank attempts (Adj. 1-99, factory set at 3 attempts) crank period time (Adj 0-99 
sec, factory set at 15 sec) and rest period time (Adj 0 99 sec, factory set at 10 sec). 

2.16.12 Engine control logic shall include the following sensing and protection circuits: 

.1 Loss of speed signal sensing shutdown 

.2 Starter re-engage sensing control (to re-engage starter motor upon initial failure to 
engage). 

.3 Run output fail safe selection (to prevent engine starting if speed signal is not present). 

2.16.13 Programmable output function contacts shall be provided by the engine generator controller.  
Contacts shall be type Form C, rated 10A, 240Vac, 30Vdc resistive, maximum. The following  
programmable output control functions shall be available for specific system applications: 

.1 Engine run x 3 

.2 System ready 

.3 Common alarm 

.4 Switch not in auto 

.5 Common shutdown 

2.16.14 A time delay on engine start shall be provided to delay the engine start signal.  The time 
delay shall be programmable 0 - 60 seconds, factory set at 2 seconds 

2.16.15 A time delay for engine cool down shall be provided which delays engine stopping. The time 
delay shall be programmable 0 - 30 minutes, factory set at 5 minutes. 

2.16.16 The engine generator controller shall provide a lamp test function to test all LED lights and 
the LCD display. 

2.16.17 The engine/generator controller shall have the ability for remote communication of all status 
points (alarms, shutdowns, switch position) and all measured analog values.  Remote control 
and configuration of all switch functions and setups shall be supported.  Communication shall 
be via RS422/485 port located on the engine generator controllers.  The RS422/485 shall 
allow all engine controllers to be interconnected together to form a common communication 
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link.  A common communication module shall be provided which shall provide communication 
to all connected engine controllers. The communication module shall support ModbusR or 
Allen Bradley DH485 or AB Device Net or Ethernet software protocol for interconnection into 
Region’s SCADA system. 

2.16.18 AC METERING 

.1 Analog metering shall be provided to monitor the output of the engine generator. 
Metering shall be 100 mm, 250 degree movement with 1% accuracy and scaled to suit 
the specific application.  The following meter types shall be provided: 

.1 AC Voltmeter c/w phase selector switch (line to line) 

.2 AC Ammeter c/w phase selector switch 

.3 Frequency Meter 

.4 Kilowatt Meter 

.5 Power factor Meter 

.2 Potential and current metering transformers shall be provided of adequate burden and 
thermal ratings to meet the specified metering accuracy. Potential transformers shall be 
provided with primary side fusing of adequate rating. 

2.17 Remote Status Indicator Panel 

2.17.1 Provide a remote status display panel with indicator lights for: 

.1 Generator Running 

.2 Low oil pressure 

.3 High engine Temperature 

.4 Low Coolant level 

.5 Low Fuel Level 

.6 Overcrank 

.7 Overspeed 

.8 Loss of speed 

.9 Low battery voltage 

.10 High battery voltage 

.11 Weak battery 

.12 Low oil pressure 
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.13 High engine temperature 

.14 Low engine temperature 

.15 Reverse power 

.16 Undervoltage 

.17 Overvoltage 

.18 Underfrequency  

.19 Overfrequency 

.20 Breaker Tripped 

.21 Fail to Sync 

.22 Emergency Stop 

.23 Switch not in auto 

2.17.2 Surface mounted NEMA 1 enclosure. Located as shown on the drawings and finalized on 
site.  

2.17.3 CSA certified. 

2.17.4 Designed for operation in -40 degrees Celsius to +70 degrees Celsius 

2.17.5 Network connection type to suit, complete with network cable length to suit the application. 

2.17.6 Rated for operation at 120VAC.  

2.18 Engine Wiring and Terminal Box 

2.18.1 Provide heat and oil resistant wire from the safety switches and control devices.  Run the 
wire neatly in a harness, secure to the engine and terminate at the engine terminal box. 

2.18.2 Provide a CSA enclosure 5 for the engine terminal box with a numbered terminal strip to 
correspond with the schematic diagram.  Provide a separate junction box for the 120V & 
24VDC circuits. 

2.19 Engine Gauges 

2.19.1 Provide the following engine gauges. 

.1 Lube oil pressure gauge. 

.2 Lube oil temperature gauge. 

.3 Jacket water temperature gauge. 

.4 Pyrometer (Dual scale for V type Engines) 
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2.20 Finishing and Painting 

2.20.1 Properly clean, finish and paint equipment with a smooth and durable finish.  

2.20.2 Generator and enclosure exterior shall be factory standard colour, gloss paint. 

2.20.3 Interior of enclosure and interior of all control panels shall be white gloss.  

2.20.4 Provide 250 ml of touch-up paint. 

2.20.5 Provide two (2) aerosol bottles paint, matching the finish colour and suitable for spraying over 
the finish to cover graffiti.  

2.20.6 Paint the complete equipment, except finished and machined parts also special items listed 
below: 

.1 One coat of primer, red lead, iron oxide, oil alkyd, heat resistant 0.04 - 0.05 mm dry. 

.2 One top coat of enamel, alkyd gloss, heat resistant, 0.05 - 0.08 mm minimum. 

.3 Protect data labels on all equipment while painting and ensure labels are legible. 

.4 Coat liberally, all finished and machined parts with petroleum or wax base, temporary 
protective coating. 

.5 Paint protective guards on the set red. 

.6 Finish the control panel white on the inside and light gray on the outside unless 
otherwise noted. 

.7 Finish the exhaust silencer and flexible connector with aluminum silicone alkyd paint, 
heat resistant to approximately 650°C. 

2.21 Fluids 

2.21.1 Provide all fuel required for commissioning.   

2.21.2 Provide all engine oil, and coolant required for commissioning.   

2.21.3 Replace engine oil upon completion of commissioning and dispose of used oil. 

2.21.4 Fill fuel tank upon completion of commissioning. 

2.21.5 Provide sufficient oil and coolant for first fluid replacement by owner. 

2.22 Tools 

2.22.1 Supply suitable engine barring device and the battery manufacturer's standard set of tools 
for battery service. Battery service tools to include as a minimum, hydrometer, one plastic 
bottle for topping up purposes and one insulated battery terminal wrench.  

2.22.2 Provide a complete set of specialized tools required for the proper care, adjustment and 
maintenance of equipment supplied. 
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2.23 Signs 

2.23.1 Provide at the front top of each panel and on each generator junction box, a lamacoid or 
metal engraved identification nameplate. 

2.24 Spares 

.1 For panels provide the following:  

.1 One spare control circuit breaker per rating.  

.2 One spare indicating light assembly of each rating/colour.  

.3 One spare control relay and socket per rating and contact arrangement.  

.4 One spare contactor operating coil.  

.2 For the generator unit, provide a set of spare parts and consumables for one year normal 
operation and 1,000 operating hours. Include as a minimum: 

.1 Six fuel filter elements for each type of fuel filter/water separator.  

.2 Six lubricating oil filter elements.  

.3 Three air cleaner elements.  

.4 One injector assembly. 

.5 One set of drive belts. 

.6 Spare parts shall be products of the generator manufacturer. 

2.24.2 Provide the name and contact information for a well-established Canadian distributor.  
Provide proof that the distributor has current Canadian stock of all spare parts likely to be 
required during the normal life of the engine. 

2.25 Workmanship 

2.25.1 Manufacture and construct the equipment with new materials, and in the best workmanship 
manner.  

2.25.2 Give particular attention to freedom from blemishes, defects, burrs and sharp edges; 
accuracy of dimensions and marking of parts and assemblies; thoroughness of welding, 
brazing, painting and wiring, alignment of parts and tightness of assembly screws and bolts. 

2.26 Weathertight “Skin-Tight” Sound Attentuated Enclosure for the Generator Set 

2.26.1 This section identifies the requirement for supply and installation of a Skin-Tight Watertight 
Sound Attenuated Enclosure for a standby diesel engine/generator. 

2.26.2 Provide attenuation levels prescribed for noise limits identified in O. Reg. 346/12 
(Registrations under Part II.2 of the Act – Heating Systems and Standby Power Systems) 
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2.26.3 Sound pressure level to be less than 75 decibels (A-weighted) at a distance of seven metres 

from the unit (A-weighted) at a distance of seven metres from the unit. 

2.26.4 Description of System:  The weather-tight Sound Attenuated Enclosure shall consist of the 
following but not limited to:  

.1 Side-mounted Generator Controls 

.2 Lockable Access Doors 

.3 Air Intake Assembly 

.4 Flexible and Protected connections of Exhaust pipes 

.5 Motorized Louvers 

.6 Pre-wired AC Distribution Panel 

.7 Rough-in for Fire Alarm system 

.8 UL/ULC listed sub-base Fuel Tank and accessories 

2.26.5 Shop Drawings: 

.1 Submit shop drawings in accordance with Section 01300 - Submittals. 

.2 Include but not limited to: 

.1 Layout of standby generator inside the skin-tight enclosure 

.2 Bi-Fuel System (if applicable) 

.3 Layout of all accessories 

.4 Layout of Air Intake and Discharge Assemblies  

.5 Sub-base Fuel Tank  

.6 Exhaust System with damper thermostatically controlled 

.7 Electrical Panels and Details 

.8 Control Panel 

.9 Cooling System 

.10 Access Doors 

.11 Foundation for the skin-tight enclosure  

.12 Motorize Dampers and actuators 

.13 Flexible connectors  
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.14 Heating and Cooling Systems 

.15 Vertical discharge plenum c/w air baffles, air guides, and removal grills, bird 
screens 

.16 Electrical Systems – receptacles, power details etc. 

.17 Mechanical Systems 

.18 Miscellaneous Items 

2.26.6 Exterior Sheet Panels (Walls and Roof):  All exterior sheet panels (walls and roof) shell be 
12 gauge steel – painted to desired colour and colour code (selected by client designee) 

2.26.7 Interior Sheet Panels:  Interior wall and roof assembly lined with 22 gauge perforated, 
galvanized steel, complete with galvanized corner trims along interior perimeter of roof. 

2.26.8 Assembly 

.1 Wall, roof and door construction designed to meet the acoustic objective complete with 
high-density fiberglass insulation in panels. All insulation shall be covered in polyester 
film. 

.2 Roof construction complete with 14 gauge formed channels for structure at maximum 
305mm centers.  Roof thickness designed and fabricated to achieve acoustic objective. 
Upcapped seams for water tightness and single pitch roof slope of 25.4mm for water 
run-off.  

.3 Side and End Wall assemblies fabricated with internal galvanized 12 gauge galvanized 
steel formed channels, on maximum 610mm centers.  Wall construction designed to 
achieve acoustic objective. 

.4 Heavy-duty 50.8mm deflection spring isolators between genset and base. 

.5 Vertical discharge assembly. 

.6 Installation of all equipment inside enclosure, i.e: genset, exhaust silencer, plumbing 
works. 

2.26.9 Access Doors: 

.1 Insulated, weatherproof access doors complete with the following: 

.1 Insulated, weatherproof double access doors for “skin” enclosures for removal of 
big equipment – lockable with drip rain shields above doors. 

.2 Exterior lockable zinc plated door handle, padlock-style. 

.3 Each door equipped with stainless steel hinges. 

.4 Door framing complete with acoustic / weather tight seals. 

.5 Door chains against wind pressure. 
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.6 Drip rain shields above each door. 

.7 Acoustic insulation. 

2.26.10 Air Intake Assembly: 

.1 Side intake flow configuration. 

.2 Intake hood with bird screen. 

.3 Internally mounted motorized aluminum dampers, sized to suit, c/w damper actuators – 
on/off model, sized to suit. 

.4 Internally mounted air intake high performance duct silencer, sized to suit. 

2.26.11 Air Discharge Assembly: 

.1 Flexible connector at radiator discharge for genset vibration.  

.2 Vertical discharge flow configuration. 

.3 Vertical discharge, double walled, flow configuration c/w air baffles, air guides and 
removable grill. 

.4 Internally mounted motorized aluminum dampers, sized to suit, c/w damper actuators – 
on/off model, sized to suit. 

.5 Exhaust fan for heat removal c/w insulated damper, on/off actuator, and fixed louver 
with bird screen. 

2.26.12 Fuel Assembly: 

.1 Double wall sub base Fuel Tank 1000 liters designed and certified to latest ULC 142.18 
standards for Safety. Plumbing: vent to exterior of enclosure and provide insect mesh, 
fuel fills pipes (exterior) and return from genset to fuel tank.  

.2 Accessories to include: leak detector, mechanical fuel gauge, and two low level switches 
for two levels. 

.3 Mechanical Fuel Gauge 

2.26.13 Electrical Equipment: Supply, install, wire and include the following but not limited to: 

.1 250A, 600V, 3Ø, main breaker. 

.2 Wiring and supply as required - genset coolant heater, battery charger, damper motors 
c/w thermostats, exhaust fans, motorized dampers.     

.3 Rough-in for fire alarm system - heat detector, manual pull stations, horns (installation 
of devices and connection to fire alarm panel by electrical contractor).  

2.26.14 Exhaust System:  Exhaust silencer hospital grade installed inside of enclosure c/w flexible 
connector. Piped from genset exhaust manifold to exhaust silencer intake flange. Insulation 
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wrap (thermal) for exhaust silencer to protect service personnel. Supply and install rain cap 
and rain shield.  

2.26.15 Plumbing System:  Supply, install, and include the following but not limited to: 

.1 All plumbing work between genset, fuel tank, fuel fill pipe, vent pipe etc. 

.2 All plumbing work for fuel tank accessories – low level switches, leak detector, 
mechanical fuel gauge etc.  

.3 Miscellaneous plumbing works 

2.26.16 Coordination: 

.1 The Contractor shall submit complete shop equipment drawings, slab openings and 
other coordinated drawings immediately on award of the contract.  

.2 Coordinated shop drawings in (mm) shall clearly indicate all openings required in 
foundation for mechanical piping, cables,  electrical feeders etc. 

.3 Coordinate work with Client’s designee and equipment suppliers.  

.4 Final approved construction drawings shall contain supplier(s) engineer’s stamp 

2.27 Acceptable Genset Manufacturers 

.1 Caterpillar – Toromont Power 

.2 Cummins Eastern Canada 

.3 Approved Equivalent 

3 EXECUTION 

3.1 Shipping, Handling and Storage 

3.1.1 Comply with the requirements of Section 01610 – General Equipment Stipulations. 

3.1.2 Protect the equipment against corrosion, dampness, heavy rain, etc.  Also, provide adequate 
protection against damage or loss of components from the time the equipment leaves the 
manufacturer's factory until received at the destination.  Ensure packing is acceptable to the 
transportation companies. 

3.1.3 Include heavy duty plastic sheet or bags to cover components vulnerable to construction 
dust.  Tag this packing suitable to instruct the Contractor to leave this protection in place 
(where practical) until construction and clean up is complete. 

3.1.4 Arrange the engine for shipment and suitably tagged with warning labels. 

.1 Tag the engine sump that the lube oil to be replaced at commissioning. 

.2 Tag the radiator, etc., to show that the coolant includes antifreeze. 
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3.1.5 Provide in each manual, a complete inventory of all spare parts, tools and accessories, a 

copy to accompany the shipment and a copy forwarded to the Engineer and/or Site Engineer. 

3.1.6 Do not ship the equipment from the plant except by prior agreement with the Engineer and 
the purchaser. 

3.1.7 Arrange the shipment on the transport to facilitate off-loading by the Contractor's crane or 
skids at the job site. 

3.2 Warranty 

3.2.1 Provide a written guarantee (for complete parts & labour and all incidental charges including 
overhead & profit) signed and issued in the name of the Owner stating that the complete 
assembly consisting of the generator unit and all equipment and accessories is guaranteed 
against defects and malfunction for a period of one (1) year from the date of Substantial 
Performance. 

3.3 Extended Warranty 

3.3.1 Provide extended written guarantee signed and issued in the name of the Owner stating that 
the written guarantee item 3.2.1 is extended up to five (5) years from the date of factory 
delivery. 

3.4 Factory Testing 

3.4.1 General: 

.1 Before acceptance, assemble and set up the unit, complete with specified equipment, 
for tests at the supplier's plant. Tests shall be witnessed by the Engineer on a date 
mutually agreed on date and time. Provide suitable test area with adjustable loading 
facilities. Supplier shall ensure that the engine has run in sufficiently prior to load test, 
all test forms filled in, system debugged and recorders connected.  

3.4.2 Examination of product: 

.1 A complete mechanical and electrical examination to determine compliance with 
specification and drawings with respect to materials, workmanship, dimensions and 
marking.  

3.4.3 Non-operational tests and checks: 

.1 Perform following test and checks before starting the unit:  

.1 Shaft alignment, end float, angular and parallel.  

.2 Cold resistance of generator windings.  

.3 Belt tensioning.  

.4 Equipment grounds.  

.5 Electrical wiring.  
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.6 All grease lubricating points.  

.7 Personnel safety guards.  

.8 Air cleaner.  

.9 Coolant.  

.10 Lubricating oil type and level.  

.11 Type of fuel.  

.12 Vibration isolator adjustment.  

.13 Temperature and pressure sensors.  

.14 Engine exhaust system.  

.15 Tools.  

.16 Spares.  

3.4.4 Operation test and check: 

.1 On completion of paragraph 3.4.3, start the unit cold. Provide multi-channel recorder 
and loadbank for the test. Record the following:  

.1 Time for unit to start and reach settled 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, 4/4 
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. Note: 
Generator transient performance shall comply with International Standard ISO 
8528-5 performance class G2 as a minimum. The maximum voltage dip is expected 
to be <20% and voltage recovery time <6 seconds. 

.4 Record battery voltage drop during cranking.  

3.4.5 Protection and control demonstration: 

.1 On completion of paragraph 3.4.4, demonstrate the following:  

.1 Overheat protection.  

.2 Low oil pressure protection.  

.3 Cranking cut out.  

.4 Over crank protection (3 tries).  
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.5 Over speed protection.  

.6 Under and over frequency.  

.7 Under and over voltage.  

.8 Electrical fault protection.  

.9 Failure to close breaker.  

.10 Failure to build up voltage.  

.11 All control functions.  

3.4.6 Load tests: 

.1 Load test the unit for 4 h at full rated load and a further 1 h at 110% rated load in ambient 
room temperature of 40°C. Take following data at the start of load test and every 15mins 
interval thereafter:  

.1 Frequency.  

.2 Voltage.  

.3 Current.  

.4 Kilowatts.  

.5 Generator winding temperature.  

.6 Generator frame temperature.  

.7 Engine coolant temperature.  

.8 Oil temperature and pressure.  

.9 Manifold pressure.  

.10 Ambient room temperature.  

.11 Generator cooling air outlet temperature.  

.12 Exciter field current and voltage.  

.13 Vibration displacement.  

.14 Ambient air temperature inside panel with all doors closed.  

3.4.7 Miscellaneous: 

.1 Provide an accurate means for determining fuel and lubricating oil consumption. Provide 
strip chart recorders for monitoring frequency, voltage and load. Recorder shall have a 
selection of speeds to allow accurate measurement of voltage, frequency and time 
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during the tests. The recorder shall have been calibrated by the recorder manufacturer 
(or designated representative) within three months of the factory testing.  

3.4.8 Interpretation of ambient room temperature: 

.1 Consider ambient room temperature as that temperature, which is the lowest 
temperature registered out of a group of three thermometers when placed in engine 
room as follows:  

.1 One thermometer located on each side of the engine block, approximately two-
thirds of the length of the block back from front (radiator) end of block, 900 mm out 
from block and at a height of block.  A third thermometer located over end of exciter 
on the unit centre line, approximately 150 mm above top of exciter.  

.2 Take the thermometer showing the lowest temperature to give true ambient air 
temperature. Adjust temperature to maintain this thermometer at 40°C during heat 
test.  

3.4.9 Voltage and frequency regulation tests 

.1 On completion of load tests take the hot resistance reading of generator windings. 
Subject the unit to hot voltage and frequency regulation tests for full load to no load, 4/4 
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. 

3.4.10 Panel performance and functions: 

.1 Check sequence of operation under service conditions. Make provision for supplying 
and connecting required levels of voltage for primary circuits. Test overcurrent relays by 
impressing current in secondary circuits.  

3.4.11 Hi-pot tests: 

.1 Perform over potential tests on primary and secondary wiring in accordance with 
appropriate EEMAC Standard.  

3.4.12 Additional tests: 

.1 Perform any tests, consistent with the contract, which the Engineer may require to 
satisfy himself of the adequacy and satisfactory operation of the unit.  

3.4.13 Supplier shall complete the forms with the requisite information pertaining to make, model 
and serial numbers prior to the test.  

3.4.14 Supplier shall record all test data on the appendix forms, recording charts and manufacturers' 
test forms and be complete with diagrams and description of test results, deficiencies and 
corrective action. Test data sheets shall be signed by the supplier. 

3.5 Shipping, Handling and Storage 

3.5.1 Comply with the requirements of Section 01600 – Material and Equipment. 

3.5.2 Protect the equipment against corrosion, dampness, heavy rain, etc.  Also, provide adequate 
protection against damage or loss of components from the time the equipment leaves the 
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manufacturer's factory until received at the destination.  Ensure packing is acceptable to the 
transportation companies. 

3.5.3 Include heavy duty plastic sheet or bags to cover components vulnerable to construction 
dust.  Tag this packing suitable to instruct the Contractor to leave this protection in place 
(where practical) until construction and clean up is complete. 

3.5.4 Arrange the engine for shipment and suitably tagged with warning labels. 

.1 Tag the engine sump that the lube oil to be replaced at commissioning. 

.2 Tag the radiator, etc., to show that the coolant includes antifreeze. 

3.5.5 Provide in each manual, a complete inventory of all spare parts, tools and accessories, a 
copy to accompany the shipment and a copy forwarded to the Engineer and/or Site Engineer. 

3.5.6 Do not ship the equipment from the plant except by prior agreement with the Engineer and 
the purchaser. 

3.5.7 Arrange the shipment on the transport to facilitate off-loading by the Contractor's crane or 
skids at the job site. 

3.6 Identification 

3.6.1 Refer to 16090 - Equipment Identification. 

3.7 Site acceptance Testing 

3.7.1 All testing identified in factory acceptance testing is to be repeated on site. 

3.8 Commissioning 

3.8.1 When the Contractor has completed his installation work and before any equipment is 
operated, he shall instruct the Supplier to commission the equipment.   

3.8.2 The Supplier is to provide the services of a skilled technical representative for a minimum 
period of two days (16 hours) at site to carry out the following work as a minimum 
requirement. 

.1 Check the installation as to its workmanship. 

.2 Check the operation of the set as required above. 

.3 Check that the operation of the engine cooling equipment is satisfactory. 

.4 Check the interconnecting wiring of the engine safety devices. 

.5 Perform further tests as directed the Engineer. 

.6 Instruct the plant personnel in the operation and service of the equipment. 

END OF SECTION 
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1 GENERAL 

1.1 Description 

1.1.1 This Section describes the requirements for dry type transformers including shielded dry-type 
transformers and encapsulated transformers.  Refer to the drawings for quantities and 
electrical characteristics. 

1.2 Scope 

1.2.1 Provide dry-type transformers as shown on the drawings and as described herein.   

1.3 Related Sections 

1.3.1 Section 01330 - Submittal Procedures 

1.3.2 Section 16010 - Electrical General Requirements 

1.3.3 Section 16090 – Equipment Identification 

1.4 References 

1.4.1 CSA C9, Dry-Type Transformers. 

1.4.2 CSA-C22.2 No. 47, Air Cooled Transformers (Dry Type). 

1.4.3 CSA-C802.2  

1.4.4 Ontario Electrical Safety Code, 2021. 

1.4.5 All references to be latest revision. 

1.5 Quality Assurance  

1.5.1 Factory tests:  to CSA C9 

1.5.2 Submit production test certificates for: 

.1 Voltage ratio 

.2 Polarity or angular displacement 

.3 No load losses 

.4 Load loss 

.5 Impedance voltage 

.6 Dielectric withstand, applied and induced 

.7 Exciting current 
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.8 Resistance 

1.5.3 Submit type test certificates and results for: 

.1 Temperature rise 

.2 No-load and full-load losses 

.3 Sound level 

.4 Radio influence voltage 

.5 Positive sequence impedance 

.6 Power frequency withstand test 

1.6 Warranty 

1.6.1 In addition to the general contract warranty, dry type transformers shall carry a ten (10) year 
warranty from the manufacturer.   

1.6.2 The warranty shall cover repair and/or replacement from the completion of the general 
contract warranty period to the conclusion of the special warrantee period. 

1.7 Submittals 

1.7.1 Submit shop drawings in accordance with Section 01330 - Submittal Procedures. Include: 

.1 Dimensioned drawing showing enclosure, mounting devices, terminals, taps, internal 
and external component layout. 

.2 Technical data: 

.1 KVA rating 

.2 Primary and secondary voltages 

.3 Three Phase 

.4 Polarity or angular displacement 

.5 Full load efficiency 

.6 Regulation at unity PF 

.7 BIL 

.8 Insulation type 

1.7.2 Include the following information in the Operation and Maintenance Manual: 

.1 Tap changing procedure 
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.2 Recommended environmental conditions 

.3 Recommended periodic inspection and maintenance 

.4 Commissioning and startup procedure 

1.8 Storage 

1.8.1 Store transformers indoors in a heated, dry location. 

2 PRODUCTS 

2.1 Transformer Characteristic Up to 75 kVA 

2.1.1 Type: ANN, Dry Type, Indoor, Convection-Cooled 

2.1.2 Rating & Voltages:  as indicated on drawings 

2.1.3 Impedance at 115°C: standard 

2.1.4 Primary and secondary coil material: Copper 

2.1.5 Core material: high-grade, non-aging, silicon electrical steel 

2.1.6 Angular displacement: secondary lagging primary by 30° (IEC: Dy1) 

2.1.7 Voltage taps: 2 – 2½% FCAN, 2 – 2½% FCBN, silver plated. Taps to be bolted-link type and 
located at front of coils for accessibility 

2.1.8 Insulation class: 200°C 

2.1.9 Temperature Rise: 130°C  

2.1.10 Provide means for securing all conductors within enclosure. 

2.1.11 Efficiency: to CSA 802.2 

2.1.12 Enclosure: Minimum NEMA 3R or 4X to suit environment. 

2.1.13 Sound level:  to CSA C9. 

.1 Transformers located within or adjacent to office areas shall be quieter than the noise 
requirement by 5 dB.  

2.1.14 Conductor entry: Side. 

2.1.15 Provide anti-vibration pads or isolators between the core/coil and enclosure.  

.1 Provide vibration isolators for all transformers located in or adjacent to office areas and 
all transformers with ratings in excess of 150 kVA. 

2.1.16 Provide strip heaters for all transformers in unheated areas.   



BLIND RIVER WTP – INTAKE AND LLPS Section 16271 

Town of Blind River DRY TYPE TRANSFORMERS 

Contract No. PS-2026-01 Page 4 of 5 

 
2.2 Shielded Isolation Transformers 

2.2.1 As above with the following additions/modifications: 

.1 Incorporate an effective electrostatic shield consisting of a single turn of copper between 
the primary and secondary winding and grounded to the transformer core. 

2.3 Equipment Identification 

2.3.1 Provide equipment identification in accordance with Section 16090. 

2.4 Acceptable Products: 

2.4.1 Sentinel by Hammond Power Solutions 

2.4.2 Eaton/Cutler-Hammer 

2.4.3 Rex 

2.4.4 Polygon-Jefferson 

2.4.5 Marcus 

3 EXECUTION 

3.1 Installation 

3.1.1 Mount dry type transformers up to 75kVA as indicated. Transformers may not be mounted 
below lighting panels.  

3.1.2 Mount dry type transformers above 75kVA on floor stands.   

3.1.3 Floor mounted transformers shall have minimum 300 mm clearance between finished floor 
and any energized part. 

3.1.4 Ensure adequate clearance around transformer for ventilation. 

3.1.5 Install transformers in level upright position. 

3.1.6 Protect transformer against moisture until energized. Method to be approved by Contract 
Administrator. 

3.1.7 Remove shipping supports only after transformer is installed and just before being put into 
service. 

3.1.8 Loosen isolation pad bolts until no compression is visible.  

3.1.9 Install equipment identification. 

3.1.10 Make primary and secondary connections in accordance with wiring diagrams. 

3.1.11 Make drip loops in all conductors between cable entry and termination point.  
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3.2 Site Acceptance Testing 

3.2.1 Do not test transformers until they are ready for energization.  

3.2.2 Perform tests in accordance with Section 16010. 

3.2.3 Test transformers in accordance with ANSI/NETA ATS-2009. 

.1 Verify bolted electrical connections with calibrated torque wrench and with low-
resistance ohmmeter.  

.2 Apply witness marks to all verified connections.  

.3 Perform turns-ratio tests at all tap positions.  

3.3 Energization 

3.3.1 Energize and apply load in accordance with manufacturer’s instructions. 

3.3.2 Energize transformers and check secondary no load voltage. 

3.3.3 Verify phasing. 

3.3.4 Adjust primary taps as necessary to produce rated secondary voltage at no load. 

3.3.5 Check the transformer for dryness before putting into service if it has not been energized for 
some considerable time. 

END OF SECTION 
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1 GENERAL 

1.1 Description 

1.1.1 Provide automatic, breaker-based transfer switches as shown on the drawings 

1.1.2 Install transfer switch in MCC-01 for the Blind River Low Lift Pumping Station. 

1.1.3 The transfer switch consists of two mechanically held switching devices, interlocking and 
controls necessary to alternate the supply between two sources.  

1.2 Related Sections 

1.2.1 Section 01330 – Submittals. 

1.2.2 Section 01820 – Demonstration & Training  

1.2.3 Section 16225 – Motor Control Centres 

1.2.4 Section 16400 – Basic Electrical Equipment Materials 

1.3 References 

1.3.1 CSA C22.2 No. 178.1 Transfer Switch Equipment 

1.3.2 CSA C22.2 No. 5 Moulded Case Circuit Breakers 

1.4 Coordination 

1.4.1 The MCC supplier shall be responsible for procurement, installation of the transfer switch. 

1.5 Quality Assurance 

1.5.1 Inspection and testing, by the Owner, is not intended to relieve Contractor of responsibility 
but is a precaution against errors.  Defective materials or workmanship, if found at any time 
prior to final acceptance of work, shall be rejected regardless of previous inspection. 

1.6 Warranty 

1.6.1 Refer to the contract warrantee terms.  

1.7 Submittals 

1.7.1 Make submittals in accordance with Section 01330 Submittals 

1.7.2 Submit drawings as part of the MCC submittal. 

1.8 Operations & Maintenance Manual 

1.8.1 Submit in accordance with Section 1330 Submittals. 

1.8.2 Submit as part of MCC O&M manual. 
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1.9 Training 

1.9.1 Provide training for the transfer switch during the MCC training.  Demonstrate the use and 
maintenance of the transfer switch including emergency manual procedures. 

1.10 Site Conditions 

1.10.1 Refer to 16010 – General Electrical Requirements for site conditions 

1.10.2 Utility & Generator supply: 600 V, 3-phase, 3-wire, solidly grounded. 

2 PRODUCTS 

2.1 General 

2.1.1 The transfer mechanism shall be electrically operated via breakers. It shall also be capable 
of being operated manually and shall have suitable provisions for disengaging the gear motor 
when necessary. 

2.1.2 The switch shall have the following positions: 

.1 Connected to utility power (Source 1) 

.2 Connect to generator (Source 2) 

.3 Connected to no sources (Neutral) 

2.1.3 The transfer switch shall be positively-mechanically-interlocked and electrically interlocked 
to prevent simultaneous closing of both sources. 

2.1.4 The three-cycle close and withstand rating must meet or exceed the MCC rating without the 
use of fuses. 

2.1.5 The transfer switch shall be manually operable in open-transition mode without control 
power.  

2.1.6 Switching devices: Low Voltage Power Air Circuit Breaker with LSI protection 

2.1.7 Provide current rating as shown on the drawings. 

.1 The transfer switch shall be 100% rated. 

2.1.8 With the exception of the incoming generator feeder cables, the 600 V power circuits shall 
be bus bars. 

.1 Bus bars shall be tin-plated copper. 

2.2 Controller 

2.2.1 Provide a microprocessor-based controller including: 

.1 3-phase voltage sensing on each source 
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.2 3 phase current sensing on each source 

.3 Timing and logic to perform the desired sequence(s) of operation 

.4 Local control and indication 

.5 and instrumentation to control the diesel generator set and automatic transfer system. 

2.2.2 Provide control power transformers on both the normal and emergency sources. 

2.2.3 The controller shall be capable of initiating transfer within 5 seconds of sensing power on 
one source following an indefinite period of time without power. 

1.1.1 Approved Product: 

.1 Eaton ATC – 900 or Approved Equivalent. 

2.3 Voltage and Current Sensing 

2.3.1 Provide fused potential transformers to measure line-to-ground (or line-to-neutral) voltage of 
each phase on each source (total: 6). 

.1 Accuracy: ± 2% 

2.3.2 Voltage sensing relays: 

.1 Provide relays to monitor the both sources of supply, of fixed settings, solid state, or 
relay type. 

.2 Monitor all three phases. 

2.3.3 Provide insulated shrouds over all bare 600 V terminals and bus.  

2.4 Controls 

2.4.1 Provide the following controls: 

.1 Test Switch 

.2 Engine Start Switch 

.3 Transfer to Source 1 

.4 Transfer to Source 2 

.5 Disable transfer 

2.4.2 Provide the following door-mounted indicator lights: 

.1 Power available on utility source 

.2 Power available on emergency source 
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.3 Position of the transfer switch 

.4 Fault 

.5 Controller in Auto mode 

2.4.3 Provide a door-mounted display to allow the operator to toggle between the following: 

.1 Active and historical faults 

.2 Voltage, current and frequency for either source 

.1 Show average and individual phase values. 

.3 Current timer status 

.4 Time & date 

.5 Engine run time 

.6 Set points 

.7 Total number of transfers 

.8 Date and time and reason of last sixteen transfers including failed attempts. 

2.4.4 Provide door mounted controls to allow the operator to change setpoints. 

.1 Provide a password for programming functions. 

2.4.5 Provide dry contacts for customer use as shown on the drawings. 

.1 Contact rating: 10A, 120 VAC. 

2.4.6 Provide engine start contracts (ESC). 

2.4.7 Provide pilot devices, controls, indicating lights and terminal blocks in accordance with 
Section 16400 Basic Electrical Equipment & Materials 

2.5 Enclosure 

2.5.1 The transfer switch and all associated equipment shall be housed in an MCC cubicle. 

2.6 Wiring 

2.6.1 Wire shall meet the requirements of 1612 - Wires & Cables 0-1000 V including type, minimum 
size, colour and identification, etc. 

2.7 Description of Operation 

2.7.1 The utility shall be considered available when the following conditions are met: 
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.1 All utility phase voltages are between the utility undervoltage and overvoltage setpoints, 

and 

.2 The utility frequency is between the utility under frequency and over frequency setpoint. 

.3 The phase rotation is correct 

.4 The power flow is into the plant 

2.7.2 The Utility shall be considered unavailable when it deviates from the above ranges by more 
than the corresponding time delay for that setting. 

2.7.3 The generator source shall be considered available when the following conditions are met: 

.1 All generator phase voltages are between the generator undervoltage and overvoltage 
setpoints, and 

.2 The generator frequency is between the generator underfrequency and over frequency 
setpoint 

2.7.4 The generator shall be considered unavailable when it deviates from the above ranges by 
more than the corresponding time delay for that setting. 

2.7.5 Automatic Mode 

.1 In automatic mode, upon the sensing a loss of utility, the controller shall perform the 
following actions in order: 

.1 Wait for a programmed time delay (TDNE) 

.2 Close the generator run contact 

.3 Wait for the generator voltages and frequency are in the available range 

.4 Wait for the generator to warm up (TDES) 

.5 Open the utility source 

.6 Wait for a programmed time delay (TDN) 

.7 Close the generator source. 

.2 Upon sensing the return of the utility source, the controller shall perform the following 
actions in order: 

.1 Wait for a programmed time delay (TDEN) 

.2 Close the utility source available contact 

.3 Open the generator run contact 

.4 Wait for a programmed time delay (TDN) 
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.5 Close the utility source. 

.6 Wait for a programmed time delay (TDEC) 

.7 Remove the generator run command 

2.7.6 Manual operations 

.1 The operator shall be able to perform the following operations at the control panel: 

.1 Start/Stop generator. 

.2 Perform a generator/transfer switch test by simulating a utility failure. 

.3 Force immediate transfer (cancel delay timers). 

.2 Where selector switches are used to switch between modes, provide a dry contact to 
signal that the controller is in Auto mode. 

2.7.7 If the generator source fails during a test, the switch shall immediately retransfer back to the 
utility source. 

2.7.8 The controller shall not transfer sources in the event that either the utility or generator breaker 
tripped on short circuit or ground fault. 

2.7.9 Any automatic plant exerciser features shall be disabled. 

2.7.10 Time delays: 

.1 Provide relays of the motor driven, pneumatic or electronic type, adjustable to the 
following ranges: 

.1 TDNE: 5-50 seconds. Set at 15 seconds. 

.2 TDEN. 30 – 600 seconds. Set at 180 seconds. 

.3 TDEC. 30 – 300 seconds. Set at 300 seconds. 

.4 TDN: 5 – 60 seconds. Set at 10 seconds. 

.5 TDES. 0 – 300 seconds. Set at 3 seconds. 

2.8 Acceptable Automatic Transfer Switch 

.1 Eaton with ATC-900 Controller 

.2 Thompson Power Systems  

.3 Approved Equivalent 
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3 EXECUTION 

3.1 General 

3.1.1 Install the transfer switch into the MCC in the MCC assembly plant.   

3.2 Factory Testing 

3.2.1 Refer to 16223 – Motor Control Centres. 

3.3 Shipping, Handling and Storage 

3.3.1 Protect from impact shock, vibration and moisture.   

3.3.2 Install drop and humidity detectors prior to shipment to MCC manufacturer.   

.1 Do not remove detectors until product arrives on site.  

3.3.3 Refer to 16225 – Motor Control Centre. 

3.4 Preparation for Installation 

3.4.1 Refer to 16225 Motor Control Centre. 

3.5 Installation 

3.5.1 Refer to 16225 – Motor Control Centre. 

3.5.2 Make all field terminations in accordance with 16010 – Electrical General Requirements.   

3.5.3 Control wiring to generator shall be individually shielded twisted pairs. 

.1 Maintain minimum 300 mm separation to AC power conductors where possible.   

3.6 Identification 

1.1.2 Refer to Section 16010 – Electrical General Requirements. 

3.7 Site acceptance Testing 

1.1.3 All testing identified in factory shall be repeated on site. 

END OF SECTION 
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1 GENERAL  

1.1 Description 

1.1.1 This section describes miscellaneous electrical equipment and materials not covered by 
other sections.  

1.2 General 

1.2.1 All sections of Division 1 form a part of this Specification. 

1.2.2 Refer to all other Divisions of the Specifications and these documents to determine their 
effect upon the work of this section. 

1.2.3 All sections of Divisions 1 to 16 inclusive form part of the Contract Documents. Refer to 
Section 16010 – General Electrical Requirements related to this work 

1.3 Scope 

1.3.1 Furnish all labour, materials, supervision, equipment and services specified, indicated or 
requested to install all equipment and materials specified herein and on the drawings. 

1.4 Definitions 

1.4.1 The following are definitions of terms and expressions used in the specification: 

.1 “Inspection Department/Authority” means an agent of any authority having jurisdiction 
over construction and safety standards associated with any part of electrical work on 
site. For this project the Inspection Authority is the Electrical Safety Authority (ESA). 

.2 “Electrical Code” is defined as the Ontario Electrical Safety Code, 26th edition, 2024. 

.3 “Indicated” is defined as shown on the drawings or noted in contract documents. 

.4 “Provide” is defined as to supply install, verify, test and commission.  

1.4.2 Refer to CSA C22.2 No.0 for “Definitions and General Requirements”. 

1.5 Related Sections 

1.5.1 Section 01000   – General Requirements 

1.6 Codes and Standards 

1.6.1 Abbreviations for electrical terms: Refer to CSA Z85. 

1.6.2 Ontario Electrical Safety Code latest edition and latest Bulletins of Electrical Safety Authority 
(ESA) 

1.6.3 Building Code of Ontario, O.Reg 413, Latest Revision. 
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1.6.4 Local applicable codes and regulations. 

2 PRODUCTS 

2.1 Materials and Equipment 

2.1.1 Equipment and material must be CSA certified. Where there is no alternative to supplying 
equipment that is CSA certified, obtain special approval from Electrical Inspection 
Department. Pay all associated fees and perform all required retrofits to obtain special 
inspection certification. 

2.1.2 Factory-assemble control panels and component assemblies. 

2.2 Local Control Stations 

2.2.1 Control stations shall be provided as indicated on the one line diagrams or schematics or as 
required by the equipment furnished.   

2.2.2 Pilot devices shall be heavy duty, oil tight (NEMA 13) and shall perform the functions 
indicated.  

2.2.3 Control stations shall have the following NEMA enclosure ratings: 

.1 Indoor, ordinary areas: 12   

.2 Indoor, wet, damp or corrosive areas: 4X 

.3 Outdoor, non-hazardous areas: 4X 

2.2.4 Control stations outdoors or indicated to be weatherproof shall have protective caps on the 
control devices. 

2.3 Control Relays (Instantaneous) 

2.3.1 General purpose plug-in type relays, low coil current, heavy duty contacts with multi-contact 
poles as indicated. 

.1 Coil rating (Vac systems): 120 V, 60 Hz. 

.2 Coil rating (Vdc systems): 125 V. 

.3 Contact rating (Vac systems): 120 V, 10A. 

.4 Contact rating (Vdc systems): 125 V, 2A. 

2.3.2 Provide overlap contact cartridges where indicated or required by the control logic.  Supply 
in pairs having NO contact that closes before NC contact opens (early make -late break). 

2.3.3 Mounting strips: indexed strips easily cut to required length and bolted in place. Relays are 
installed in rows on strip with captive mounting screws. Rows of relays on mounting strip form 
their own wiring trough. 
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2.3.4 Label all relays with the identifier shown on the respective control drawings.  Label the relay 

and the panel location corresponding to the relay.  

2.3.5 Acceptable Manufacturers. 

.1 Omron 

.2 Eaton 

.3 Potter-Bromfield 

.4 Allen-Bradley 

.5 Or, Approved Equivalent 

2.4 Timing Relays 

2.4.1 General purpose electronic plug-in type relays, low coil current heavy-duty contacts with 
multi-contact poles as indicated. Coil rating: 120 V, 60 Hz. Contact rating: 120 V, 10A. 

2.4.2 Potentiometer: self-contained to provide time interval adjustment. Timing range as indicated. 

2.4.3 Where timed elements shown on drawing are not possible with a single relay, provide multiple 
timing relays to suit. 

2.4.4 Acceptable manufacturers: 

.1 Omron 

.2 Eaton 

.3 Potter-Bromfield 

.4 Allen-Bradley 

.5 Or, Approved Equivalent 

2.5 Selector Switches, Indicating Lights and Push Buttons 

2.5.1 All panel mounted indicating lights, LED’s, selector switches and pushbutton stations unless 
otherwise indicated shall be 30mm Allen Bradley 800H or approved Cutler Hammer equal. 
Contact blocks used to switch control voltage shall be heavy duty oil-tight type silver to silver 
butting type contacts rated 10 amperes continuous at 120VAC. Contact configuration shall 
be as indicated on the drawings or as required for the application. Contact blocks used on 
low voltage, analog, or milliampere circuits to have gold plated contacts. For all switches, the 
number and arrangement of contacts and their function shall be in accordance with the 
schematic control diagrams indicated and shall suit the specified functional requirements. 
Position legends shall be engraved on the switch faceplate.  Switches used in electronic 
signal circuits shall have contacts suitable for that duty. 

2.5.2 All operator devices shall be complete with legend plate to suit application shown 
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2.5.3 Push Buttons: 

.1 Push Buttons shall be heavy-duty, oil-tight type.  Legends shall be engraved on the 
push-button faceplate.  Contacts shall be rated 10 amperes continuous at 120VAC.  
Push buttons shall be Allen Bradley 800H or Cutler-Hammer "Type H". 

.2 Momentary contact type: Heavy duty – oil tight, operator flush type, colour as indicated, 
1-NO and 1-NC contacts rated 5A at 120V AC, labels as indicated. 

.3 Push-pull contact type: Heavy duty – oil tight, operator mushroom head type, red colour, 
provision for padlocking in “OFF” position, 2-NO and 2-NC contacts rated 5A at 120V 
AC, labels as indicated. 

.1 Pushbutton ratings: 

.2 NEMA type 13 for indoor control panels 

.3 NEMA type 4X/13 for outdoor control panels 

2.5.4 Selector Switches 

.1 Maintained contact type, 2 or 3 positions (as indicated), heavy duty – oil tight, operators’ 
standard knob, contact arrangement as indicated rated 5A at 120V AC, labels as 
indicated. 

.2 Switch ratings: 

.1 NEMA type 13 for indoor control panels 

.2 NEMA type 4X/13 for outdoor control panels 

2.5.5 Indicating Lights 

.1 Indicating lights shall be heavy-duty, oil-tight type, with low voltage LEDs.  A built-in 
transformer shall be used for ac service.  Legends shall be engraved on the lens or on 
a legend faceplate.  Lights shall be push-to-test type.  Indicating lights shall be Allen 
Bradley 800H or approved Cutler Hammer "Type H". 

.2 Heavy duty – oil tight, LED cluster Push-To-Test type, lens colour: as indicated, supply 
voltage: 120 V, labels as indicated. 

.3 Indicating light ratings 

.1 NEMA type 13 for indoor control panels 

.2 NEMA type 4X/13 for outdoor control panels 

 

2.6 Control Power Transformers 

2.6.1 Single phase, dry type 
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2.6.2 Primary: as indicated, 60 Hz AC. 

2.6.3 Secondary: 120V or 24V AC as indicated. 

2.6.4 Rating: as indicated plus 20% spare capacity. 

2.6.5 Provide secondary fuses kit (terminal block type clips) and fuse, size as indicated. 

2.6.6 Transformers shall provide voltage regulation as required by magnet coils and solenoid 
valves. 

2.7 Fire Transits 

2.7.1 All cable trays, conduit etc. that transitioning through building walls, floors, ceilings to be 
sealed with a two (2) hour fire rated caulking or fire transit. 

2.7.2 Provide shop drawing package for fire transits with data sheets and drawings indicating 
where each product will be used. 

2.7.3 Fire transit to be ULC listed. 

2.7.4 Approved Manufacturer: HILTI or Approved Equivalent. 

2.8 Outdoor Underground Manholes & Handholes 

2.8.1 Handhole enclosures shall be constructed of polymer concrete with fiberglass cloth 
reinforcement. 

2.8.2 The handhole enclosures shall be a straight wall design. 

2.8.3 The nominal length, width and depth dimensions shall be determined by the requirements of 
the application and is the responsibility of the Contractor.  However, the minimum nominal 
dimensions for the handhole enclosure shall be:  

.1 Nominal Depth: 24 inches(610 mm) 

.2 Nominal Width: 17 inches (432 mm)  

.3 Nominal Length: 30 inches (762 mm)  

2.8.4 Load rating shall be Tier 15 as set forth by ANSI/SCTE 77 2010. Tier 15 is defined as 
driveway, parking lot, and off-roadway applications subject to occasional non-deliberate 
heavy vehicular traffic. 

2.8.5 The cover shall be securable with security bolts (five sided bolts). 

2.8.6 A five-sided wrench shall be provided to the Owner for each handhole box installed. 

2.8.7 Acceptable Products: 

.1 Hubbell Quazite Precast Products 
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.2 NewBasis Composite Products 

.3 Or, Approved Equivalent. 

3 EXECUTION 

3.1 Fire Transits 

3.1.1 Install per manufacturer’s approved drawings. 

3.1.2 Inform contract administrator prior to installation. Contract Administrator reserves the right to 
witness installation. 

3.1.3 Provide manufacturer’s letter of proper installation for all fire transits. 

END OF SECTION 
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1 GENERAL 

1.1 Description 

1.1.1 This section describes the requirements for moulded case breakers, moulded case switches, 
motor circuit protectors and supplementary protectors to 1000 V.  

1.1.2 This section covers moulded case breakers supplied as stand-alone devices in enclosures 
or as part of a panelboard, MCC, control panel, or other equipment. 

1.2 Coordination 

1.2.1 The requirements in the section are general requirements. Specific requirements in the 
associated equipment section or on the drawings and code requirements shall supersede 
these requirements.  

1.3 Related Sections 

1.3.1 Section 01330 – Submittals 

1.3.2 Section 16010 – Electrical General Requirements 

1.3.3 Section 16225 – Motor Control Centres 

1.3.4 Section 16441 – Panel Boards Breaker Type 

1.4 References 

1.4.1 CSA C22.2 No.5 Moulded Case Circuit Breakers. 

1.4.2 CSA C22.2 No. 235 Supplementary Protectors 

1.4.3 NEMA AB-1. 

1.5 Quality Assurance 

1.5.1 Inspection and testing, by the Owner, is not intended to relieve Contractor of responsibility 
but is a precaution against errors.  Defective materials or workmanship, if found at any time 
prior to final acceptance of work, shall be rejected regardless of previous inspection. 

1.5.2 The supplier shall be responsible for ensuring that all breakers supplied as part of that 
equipment are installed in accordance with the manufacturer’s instructions.  

1.6 Submittals 

1.6.1 Provide submittals related to this section with the related equipment. 

1.6.2 Submit product data in accordance with Section 01330 - Submittal Procedures. 

.1 Include time current characteristic curves for breakers rated over 400 A. 
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1.7 Training 

1.7.1 The contractor shall provide training for all breakers with electronic or adjustable trip settings. 

1.7.2 Training shall be provided as part of the training for the associated equipment.   

1.8 Site Conditions 

1.8.1 Refer to associated equipment section.  

2 PRODUCTS 

2.1 General 

2.1.1 All breakers shall be bolt-on type unless otherwise indicated. 

2.1.2 The equipment supplier shall provide appropriately de-rated breakers where the ambient 
temperature will exceed 40 °C  

2.1.3 Polyphase breakers shall be a single unit with a common type and a single handle for all 
poles. 

2.1.4 Circuit breakers shall be operated by a toggle type handle and shall have a quick make, quick 
break over centre switching mechanism that is mechanically trip free.  

2.1.5 Automatic tripping of the breaker shall be clearly indicated by the handle position.  

2.1.6 Visual Verification: 

.1 Where indicated on the drawings and/or any breakers that are key interlocked, provide 
a clear viewing window in the front of the breaker case to suit visual verification of 
contact positions as required to suit Ontario Electrical Safety Code. Contacts are to be 
painted with a bright colour to enhance the contracts and contact positions. 

.2 Provide a clear window in the respective SWGR, MCC and/or Panel board to allow for 
breaker contact visual verification.  

2.2 Moulded Case Breakers for AC Systems 

2.2.1 Moulded case breakers shall be listed to CSA C22.2 No. 5.  

2.2.2 All breakers shall be thermal-magnetic moulded case breakers unless otherwise noted on 
the drawings or in the equipment specifications or where required by the equipment.  

2.2.3 Breakers shall be fully coordinated with the exception of redundant breakers such as feeder 
breakers feeding a single control panel with a main breaker.   

.1 Series-rated breakers are not acceptable. 

2.2.4 Where available short circuit currents exceed rating of standard thermal magnetic breakers 
range, provide a current limiter. 
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2.2.5 Where indicated on the drawings and/or any breakers that are key interlocked, provide a 

clear viewing window in the front of the breaker case to suit visual verification of contact 
positions as required to suit Ontario Electrical Safety Code.  Contacts are to be painted with 
a bright colour to enhance the contracts and contact positions. 

.1 Provide a clear window in the respective MCC and/or Panelboard to allow for breaker 
contact visual verification.  

2.2.6 Minimum symmetrical interrupting capacity where not indicated on the drawings  

.1 120/240 VAC Breakers: 10 kA 

.2 600 VAC breakers: 42 kA. 

2.2.7 Unless otherwise indicated, breakers up to 250 AF (‘J’ Frame) shall have: 

.1 Listed for use at 100% of their continuous ampere rating in the supplied 
enclosure. 

.2 Factory installed, non-interchangeable thermal-magnetic trip units, except: 

.1 Provide trip units with adjustable short time delay for breakers feeding panelboards 
or distribution equipment.  

2.2.8 400 AF (‘K’ Frame) and larger circuit breakers shall be: 

.1 Listed for use at 100% of their continuous ampere rating in the supplied enclosure 

.2 Equipped with electronic trip units 

2.2.9 Special Purpose Breakers 

.1 Provide moulded case switches where indicated. 

.2 Breakers for DC circuits shall be clearly marked as suitable for DC circuits. 

.3 Breakers mounted on equipment with high vibration or shock loading shall be Naval 
rated.  

.4 Breakers exposed to ambient conditions below 0 °C including all breakers in outdoor 
panels shall be rated to -40 °C. 

.5 Breakers mounted on generator breakers shall be listed for the purpose. 

2.2.10 Acceptable Products 

.1 ABB Tmax 

.2 Eaton Series ‘C’ or ‘G’ 

.3 Rockwell Bulletin 140 U (systems with fault current to 50 kA only) 

.4 Siemens Sentron or VL 
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.5 Schneider Powerpact 

.6 Or, Approved Equivalent 

2.3 Thermal Magnetic Breakers 

2.3.1 Moulded case circuit breaker to operate automatically by means of thermal 
and magnetic tripping devices to provide inverse time current tripping and 
instantaneous tripping for short circuit protection. 

2.4 Magnetic Breakers  

2.4.1 Moulded case circuit breaker to operate automatically by means of magnetic 
tripping devices to provide instantaneous tripping for short circuit protection. 

2.5 Current Limiting and Series Rated Thermal Magnetic Breakers  

2.5.1 Thermal magnetic breakers with current limiters. 

.1 Time current limiting characteristics of fuses limiters coordinated with 
time current tripping characteristics of circuit breaker. 

.2 Co-ordination to result in interruption by breaker of fault-level currents 
up to interrupting capacity of breaker. 

2.5.2 Series rated breakers to be manufacturer tested and listed. Breakers to be 
applied following manufacturer's guidelines and accepted best practice. 

.1 Breakers applied following manufacturer's guidelines and accepted 
best practice. 

2.6 Solid State Trip Breakers  

2.6.1 Moulded case circuit breaker to operate by means of solid-state trip unit with 
associated current monitors and self-powered shunt trip to provide inverse 
time current trip under overload condition, and instantaneous tripping for 
phase and ground fault short circuit protection. 

2.7 Additional Features 

2.7.1 Include: 

.1 Shunt trip. 

.2 Auxiliary switch. 

.3 Motor-operated mechanism [c/w time delay unit]. 

.4 Under-voltage release. 

.5 On-off locking device. 

.6 Handle mechanism. 

2.8 Enclosure 

2.8.1 Individual wall mounted breakers to be installed in an enclosure complete with a hinged door 
and a lockable external breaker handle. 

.1 Refer to Section 16010 – Electrical General Requirements for enclosure requirements.  

2.9 Spare parts and accessories 

2.9.1 Provide terminal covers for all main breakers. 
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2.9.2 Provide short circuit trip auxiliary contacts for breakers ahead of transfer switches. 

3 EXECUTION 

3.1 Shipping, handling and storage 

3.1.1 Protect all breakers from impact and moisture.  

3.2 Installation 

3.2.1 Install circuit breakers as indicated. 

3.2.2 Circuit breakers are to be installed into equipment at the factory. Field assembly of breakers 
into equipment is not acceptable unless explicitly requested on the drawings or in the 
specifications.  

3.2.3 Ensure that equipment containing circuit breakers will not be exposed to temperatures 
outside the manufacturers design temperature.   

3.2.4 Circuit breakers shall be located to allow clear view of the line and load terminals with an 
infrared scanning camera.  

3.2.5 Adjust trip unit settings for all breakers based on short circuit & coordination study.  

3.2.6 100 % Rated breakers 

.1 Wire insulation for 100% rated breakers must be 90 °C minimum.  

3.2.7 DC Breakers 

.1 Wire DC breakers poles in series as required by the manufacturer’s instructions. 

3.3 Identification 

3.3.1 All breakers shall be identified to match the equipment supplier’s approved shop drawings.  

END OF SECTION 
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1 GENERAL 

1.1 Description of Work 

1.1.1 Provide circuit and equipment disconnect switches as indicated on the drawings and as 
required by code. Each motor shall include a local disconnect adjacent to the motor. 

1.2 Related Sections 

1.2.1 Section 01330 – Submittals 

1.2.2 Section 16090 – Equipment Identification 

1.3 Product Data 

1.3.1 Submit product data in accordance with Section 01330- Submittals. 

1.3.2 Submit manufacturer's data for all disconnect switches. 

1.3.3 Identify motor or equipment served by each switch; indicate nameplate inscription. 

2 PRODUCTS 

2.1 Disconnect Switches 

2.1.1 Supply and install heavy duty safety switches, fused or unfused, as required complete with 
fuses as shown or required by code. Safety switches shall be quick make and quick break 
construction with safety interlock and HP ratings as indicated. 

2.1.2 Switches located in process areas shall at minimum be enclosed in a NEMA Type 4X 
housing.  

2.1.3 Provision for padlocking in off switch position by one (1) lock. 

2.1.4 Mechanically interlocked door to prevent opening when handle in ON position. 

2.1.5 Provide fuse performance, rating and type as recommended by the protection coordination 
study. 

2.1.6 Fuse holders: re-locatable and suitable without adaptors, for type and size of fuse indicated. 

2.1.7 Quick-make, quick-break action. 

2.1.8 ON-OFF switch position indication on switch enclosure cover. 

2.1.9 Switches shall be fitted with a label to indicate switch voltage (e.g. 120C, 600V, etc.) in 
accordance with ESA requirements. 

2.1.10 Disconnect switches to be equipped with auxiliary status position contacts to suit switch 
position.  Auxiliary contacts shall be suitable for use with VFD applications.  Contacts shall 
be late make, early break type.  
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2.2 Equipment Identification 

2.2.1 Provide equipment identification in accordance with Section 16090 – Equipment 
Identification. 

2.3 Acceptable Manufacturer 

2.3.1 Cutler Hammer 

2.3.2 Hubbell 

2.3.3 Cooper Crouse – Hinds 

2.3.4 Square ‘D’ 

2.3.5 Or, Approved Equivalent 

3 EXECUTION 

3.1 Installation 

3.1.1 Install disconnect switches complete with fuses if applicable. 

3.1.2 Provide corrosion resistant mount hardware, and stands for free standing disconnect 
installations.  

3.1.3 Wire all disconnect switch auxiliary status contacts into the respective motor starters as 
required. 

END OF SECTION 
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1 GENERAL 

1.1 Scope 

1.1.1 The Contractor shall provide and install the panel-boards as specified and as shown on the 
contract drawings.  

1.1.2 Provide directory cards for all panel boards; i.e. power, lighting, low voltage systems, 
communications, etc. 

1.2 Related Sections 

1.2.1 Section 01330 – Submittals 

1.2.2 Section 16010 – Electrical General Requirements 

1.3 References 

1.3.1 CSA C22.2 No.29-M1989 (R2000) Panel-boards and Enclosed Panel-boards. 

1.4 Product Data 

1.4.1 Submit shop drawings in accordance with Section 01330 – Submittal Procedures. 

1.4.2 Drawings to include electrical detail of panel, branch breaker type, quantity, ampacity and 
enclosure dimension.  

1.5 Submittals 

1.5.1 The following information shall be submitted to the Contract Administrator: 

.1 Breaker layout drawing with dimensions indicated and nameplate designation 

.2 Circuit designations for all branch breaker applications and including spare breakers 

.3 Component list 

.4 Conduit entry/exit locations 

.5 Assembly ratings including: 

.1 Short circuit rating 

.2 Voltage 

.3 Continuous current 

.6 Cable terminal sizes 

.7 Product data sheets 

.8 Key interlock scheme drawing and sequence of operations where applicable 
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1.6 Submittals – For Construction 

1.6.1 The following information shall be submitted for record purposes: 

.1 Final as-built drawings and information for items listed in paragraph 1.4 – Product Data 

.2 Installation information 

1.6.2 The final (as-built) drawings shall include the same drawings as the construction drawings 
and shall incorporate all changes made during the manufacturing process. 

1.7 Qualifications 

1.7.1 The manufacturer of the panel-board shall be the manufacturer of the major components 
within the assembly including circuit breakers and fusible switches. 

1.7.2 The following minimum mounting and installation guidelines shall be met, unless specifically 
modified by the above referenced standards. 

.1 The Contractor shall provide equipment anchorage details, coordinated with the 
equipment mounting provision, prepared and stamped by a licensed civil engineer in the 
state. Mounting recommendations shall be provided by the manufacturer based upon 
approved shake table tests used to verify the seismic design of the equipment. 

.2 The equipment manufacturer shall certify that the equipment can withstand, that is, 
function following the seismic event, including both vertical and lateral required response 
spectra as specified in above codes. 

.3 The equipment manufacturer shall document the requirements necessary for proper 
seismic mounting of the equipment. Seismic qualification shall be considered achieved 
when the capability of the equipment, meets or exceeds the specified response spectra. 

1.8 Regulatory Requirements 

1.8.1 The panel boards shall be CSA labelled. 

1.9 Delivery, Storage, and Handling 

1.9.1 Equipment shall be handled and stored in accordance with manufacturer’s instructions. One 
(1) copy of these instructions shall be included with the equipment at time of shipment. 

1.10 Operation and Maintenance Manuals 

1.10.1 Equipment operation and maintenance manuals shall be provided with each assembly 
shipped and shall include instruction leaflets, instruction bulletins and renewals parts lists 
where applicable, for the complete assembly and each major component. 

2 PRODUCTS 

2.1 Panel boards 

2.1.1 Panel boards: product of one (1) manufacturer. 
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.1 Install circuit breakers in panel-boards before shipment. 

.2 In addition to CSA requirements manufacturer’s nameplate must show fault current that 
panel including breakers has been built to withstand. 

2.1.2 Sequence phase bussing with odd numbered breakers on left and even on right, with each 
breaker identified by permanent number identification as to circuit number and phase. 

2.1.3 Panel-boards: mains, number of circuits, and number and size of branch circuit breakers as 
indicated. 

2.1.4 Two (2) keys for each panel-board and key panel-boards alike. 

2.1.5 Copper bus with neutral of same ampere rating as mains. 

2.1.6 Mains:  suitable for bolt-on breakers. 

2.1.7 Trim with concealed front bolts and hinges. 

2.1.8 Trim and door finish: baked grey enamel. 

2.2 Custom Built Panel-board Assemblies 

2.2.1 125mm relay section on both sides of panels as indicated for installation of low voltage 
remote control switching components. 

2.2.2 Double stack panels as indicated. 

2.2.3 Contactors in mains as indicated. 

2.2.4 Feed through lugs as indicated. 

2.2.5 Isolated ground bus. 

2.3 Breakers 

2.3.1 Breakers: to Section 16412 – Moulded Case Circuit Breakers. 

2.3.2 Breakers with thermal and magnetic tripping in panel boards except as indicated otherwise. 

2.3.3 Main breaker: separately mounted on top or bottom of panel to suit cable entry. When 
mounted vertically, down position should open breaker. 

2.3.4 All breaker applications shall include the provision for lockout capability.  The lockout feature 
shall accommodate a safety tag that can be lockout out via a safety pad lock. 

2.4 Equipment Identification 

2.4.1 Provide equipment identification in accordance with Section 16090 – Electrical Identification. 

2.4.2 Provide engraved nameplate for each circuit in 600 V panel-boards. 

2.4.3 Complete circuit directory with typewritten legend showing location and load of each circuit. 
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2.5 Ratings 

2.5.1 Panel-boards rated 208 V AC or less shall have short circuit ratings as shown on the drawings 
or as herein scheduled, but not less than 22,000 amperes RMS symmetrical. 

2.5.2 Panel-boards rated 600 V AC shall have short circuit ratings as shown on the drawings or as 
herein scheduled, but not less than 42,000 amperes RMS symmetrical. 

2.5.3 Series ratings are not acceptable unless explicitly shown on drawings.  

2.6 Construction 

2.6.1 Interiors shall be completely factory assembled devices. They shall be designed such that 
switching and protective devices can be replaced without disturbing adjacent units and 
without removing the main bus connectors. 

2.6.2 Trims for branch circuit panel-boards shall be supplied with a hinged door over all circuit 
breaker handles. Doors in panel-board trims shall not uncover any live parts. Doors shall 
have a semi flush cylinder lock and catch assembly. Doors over 48 inches in height shall 
have auxiliary fasteners. 

2.6.3 Distribution panel-board trims shall cover all live parts. Switching device handles shall be 
accessible. 

2.6.4 Surface trims shall be same height and width as box. Flush trims shall overlap the box by 20 
mm on all sides. 

2.6.5 A directory with a clear plastic cover shall be supplied and mounted on the inside of each 
door. 

2.6.6 All locks shall be keyed alike. 

2.7 Bus 

2.7.1 Main bus bars shall be copper sized in accordance with CSA standards to limit temperature 
rise on any current carrying part to a maximum of 65°C above an ambient of 40°C base. 

2.7.2 A system and insulated/isolated ground bus shall be included in all panels. 

2.7.3 Full size (100% rated) insulated neutral bars shall be included for panel boards shown with 
neutral. Bus bar taps for panels with single pole branches shall be arranged for sequence 
phasing of the branch circuit devices. Neutral busing shall have a suitable lug for each 
outgoing feeder requiring a neutral connection. 200% rated neutrals shall be supplied for 
panels designated on drawings with oversized neutral conductors. 

2.8 Branch Circuit Panelboards 

2.8.1 The minimum short circuit rating for branch circuit panel-boards shall be as specified herein 
or as indicated on the drawings. Panel-boards shall be fully rated. 

2.8.2 Bolt on type, heavy duty, quick make, quick break, single and multi pole circuit breakers of 
type specified herein, shall be provided for each circuit with toggle handles that indicate when 
unit has tripped. 
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2.8.3 Circuit breakers shall be thermal magnetic type with common type handle for all multiple pole 

circuit breakers. Circuit breakers shall be minimum 100 ampere frame and through 100 
ampere trip sizes shall take up the same pole spacing. Circuit breakers shall be ULC listed 
as type SWD for lighting circuits. 

.1 Circuit breaker handle locks shall be provided for all circuits that supply exit signs, 
emergency lights, energy management, and control system (EMCS) panels and fire 
alarm panels. 

2.8.4 Circuit breakers shall have a minimum interrupting rating of 22,000 amperes symmetrical at 
208 V, and 42,000 amperes symmetrical at 600 V, unless otherwise noted on the drawings. 

2.9 Surge Protective devices 

2.9.1 Provide surge protective devices in accordance with Section 16671 and as shown on 
drawings.  

2.10 Enclosure 

2.10.1 Enclosure shall be at least 500 mm wide made from galvanized steel. Provide minimum 
gutter space in accordance with the Ontario Electrical Safety Code, 2024. Where feeder 
cables supplying the mains of a panel are carried through its box to supply other electrical 
equipment, the box shall be sized to include the additional required wiring space. At least 
four (4) interior mounting studs with adjustable nuts shall be provided. 

2.10.2 Enclosure shall be provided with blank ends. 

2.10.3 Where indicated on the drawings, branch circuit panel-boards shall be column width type. 

2.11 Approved Products 

2.11.1 Cutler Hammer – Power R Line 

2.11.2 General Electric  

2.11.3 Schneider Electric 

2.11.4 Siemens  

2.11.5 Approved Equivalent 

3 EXECUTION 

3.1 Factory Testing 

3.1.1 The following standard factory tests shall be performed on the equipment provided under this 
section. All tests shall be in accordance with the latest version of CSA standards. 

3.2 Related Installation 

3.2.1 Locate panel-boards as indicated and mount securely, plumb, true and square, to adjoining 
surfaces. 
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3.2.2 Install surface mounted panel boards on plywood backboards. Where practical, group panel-

boards on common backboard. 

3.2.3 Mount panel boards to height specified in Section 16010 – Electrical General Requirements 
or as indicated. 

3.2.4 Connect loads to circuits. 

3.2.5 Connect neutral conductors to common neutral bus with respective neutral identified. 

3.3 Panelboards Schedules 

3.3.1 Contractor shall provide panel schedules for each panel board. 

3.3.2 Each panel schedule card shall have clearly typed information as with the following example: 

.1 Panel Name …. Example: LP-A 

.2 Panel Voltage …120/208 V 

.3 Panel Supply …. 200 A 

3.3.3 All systems distribution cabinets shall be complete with a directory card showing circuit 
numbers, room locations, and a blank column for "REMARKS". 

3.3.4 Temporary panel directory cards shall be provided and filled in as the circuits are installed.  
The temporary directory card shall be replaced with a typed permanent directory at job 
completion. 

3.3.5 The panel directory card shall be inserted in the card holder on the inside of the panel door 
and be protected by a clear plastic sheet. 

3.4 Load Balance 

3.4.1 Measure phase current to panelboards with normal loads (lighting) operating at time of 
acceptance. Adjust branch circuit connections as required to obtain best balance of current 
between phases and record changes. 

3.4.2 Measure phase voltages at loads and adjust transformer taps to within 2% of rated voltage 
of equipment. 

3.4.3 Submit, at completion of work, report listing phase and neutral currents on panelboards, dry-
core transformers and motor control centres, operating under normal load. State hour and 
date on which each load was measured, and voltage at time of test.         

END OF SECTION 
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1 GENERAL 

1.1 Related Sections 

1.1.1 Section 16010 – Electrical General Requirements 

1.2 References 

1.2.1 American National Standards Institute (ANSI) 

.1 ANSI C82.1-1995, Specifications for Fluorescent Lamp Ballasts. 

.2 ANSI C82.4-1992, Ballasts for High-Intensity-Discharge and Low-Pressure Sodium 
Lamps. 

1.2.2 American National Standards Institute/Institute of Electrical and Electronics Engineers 
(ANSI/IEEE) 

.1 ANSI/IEEE C62.41-1991, Recommended Practices for Surge Voltages in Low-Voltage 
AC Power Circuits. 

1.2.3 American National Standards Institute/Illuminating Engineering Society (ANSI/IES) 

.1 ANSI/IES 501, Installing Exterior Lighting Systems 

1.2.4 American Society for Testing and materials (ASTM) 

.1 ASTM F1137-88(1993), Specification for Phosphate/Oil and Phosphate/Organic 
Corrosion Protective Coatings for Fasteners. 

1.2.5 IEC SC 34C 62384 – DC or AC supplied electronic control gear for LED modules 

1.2.6 EC SC 34A – Performance Standard for LED Lamps 

1.2.7 C22.2 No. 250.0 – Luminaires 

1.2.8 UL 8750 LED Light Sources for Use in Lighting Products 

1.3 Submittals 

1.3.1 Submit shop drawings in accordance with Section 01330 – Submittal Procedures. 

1.3.2 Submit complete photometric data prepared by independent testing laboratory for luminaries 
for approval by the Contract Administrator. 

1.3.3 Submit product data and/or wiring schematics for lighting control systems. 

1.3.4 Submit the following shop drawings, information and data: 

.1 All Luminaires 

.1 Catalogue data sheets and pictures. 
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.2 Luminaire finish and metal gauge. 

.1 Upon request, provide colour chips showing colour and texture. 

.3 Lens material, pattern, and thickness. 

.4 Lumen distribution curves in two or more planes 

.5 Photometric (.ies) files. 

.6 Average & maximum brightness data. 

.7 Dimensions, weights and mounting or suspension details. 

.8 Upon request, provide luminaire sample for review and return.  

.2 Exterior Luminaires 

.1 IESNA lighting classification and isolux diagram (exterior fixtures only). 

.2 Pole wind/ice loading and reaction forces. 

.3 Pole anchoring and erection details 

.3 Additional Data for LED luminaires 

.1 LED and driver operating temperature for each luminaire and system life 
expectancy at the expected temperature. 

.2 Lumen maintenance per IES LM80–08 to L70 (70% of initial lumens). 

.3 Photometry data per IES LM–79. 

.4 Lamps 

.1 Voltages. 

.2 CRI, CCT. 

.3 Approximate life (in hours). 

.4 Approximate initial lumens. 

.5 Lumen maintenance curve. 

.6 Lamp type and base. 

.5 Ballasts 

.1 Type. 

.2 Wiring diagram. 
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.3 Nominal watts and input watts. 

.4 Input voltage and power factor. 

.5 Starting current, line current, and restrike current values. 

.6 Sound rating. 

.7 Temperature rating. 

.8 Efficiency ratings. 

.9 Lower temperature characteristics. 

.10 Emergency ballasts rating and capacity data. 

.11 Upon request, provide heat-run data. 

1.4 Quality Assurance 

1.4.1 Standards 

.1 All fixtures shall be CSA approved and shall be so labelled. 

.2 All ballasts shall meet ANSI standards C82.4 and CSA specifications C22.2 No. 74 as 
applicable 

.3 Outdoor fixtures are to be compliant to IESNA RP-33-99 for dark skies. 

1.5 Operations and Maintenance Manuals 

1.5.1 Information to include: 

.1 Parts list complete with parts ordering identification numbers. 

.2 Reviewed shop drawings. 

.3 Service Manuals. 

.4 Recommended maintenance procedures and schedules. 

.5 Equipment operating procedures. 

.6 Descriptive and technical data for all supplied components. 

.7 Schematic diagrams. 

.8 Wiring diagrams. 

.9 Trouble shooting guide. 
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2 PRODUCTS 

2.1 General Details of Fixtures 

2.1.1 All lighting fixtures shall be provided in accordance with the schedule or legends listed on the 
contract drawings. 

2.1.2 The finish and colour of all fixtures shall be approved by the Contract Administrator. 

2.1.3 Fixtures shall be complete with necessary hardware, brackets, pre-wired terminals, etc. 

2.1.4 All fixtures shall be complete with the approved type of lamp, suitable to the fixture with 
correct shape, voltage, wattage, life rating, etc., as indicated in the schedule or otherwise 
approved by the Contract Administrator. 

2.1.5 Fixtures, ballasts/drivers and lamps shall be “Restriction of Hazardous Substances” (RoHS) 
compliant where available. 

2.1.6 All metal halide fixtures shall be equipped with protective lenses. 

2.1.7 All fixture types designed with adequate heat sinks to dissipate the generated heat in order 
to prevent ballast and lamps from overheating with the resulting decrease in their rated life 
expectancy and/or light output. Fixtures to be wired with type GTF fixture wire. 

2.1.8 All fixtures shall be complete with required safety disconnect means.  

2.1.9 All interior and exterior fixtures to be minimum NEMA 4X fixtures unless otherwise noted.  

2.2 Lamps 

2.2.1 LED Lamps shall be 4000K CCT, minimum lamp life of 50,000 hours based on IESNA 
LM80–08 for the associated luminaire, minimum CRI of 80, Lumens per Watt/Efficacy greater 
than 70 

2.2.2 All lighting products shall be Design Lights Consortium (DLC) qualified to the latest version 
of DLC technical requirements.  

2.2.3 Manufacturer’s warranty for all lighting products shall be 5 year minimum.  

2.3 LED Drivers  

2.3.1 Provide an electronic power supply / LED driver to regulate the power requirements of the 
LED light.  The low ambient operating temperature limit for the total luminaire is -40 to +50ºC. 

2.3.2 Provide passive cooling to suit all LED fixtures.  Provide heat sinks and air convection to cool 
the respective fixture.  Coordinate the installation of recessed fixtures to ensure adequate 
passive cooling. 

2.3.3 Power supplies and control interfaces shall be compatible with the LED modules/luminaires. 

2.3.4 Dimming controls shall be compatible and tested with LED luminaires.  
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2.3.5 Where dimming applications are required, coordinate with the LED luminaire manufacturer 
to ensure compatible dimmers/dimming systems are provided. 

2.4 Outdoor Lighting 

2.4.1 Provide outdoor lighting fixtures as indicated on the drawings.  Unless the photocell is integral 
to the light fixture, provide photo cell controls for outdoor light fixture.  Provide a dedicated 
photo cell and mount as required.  Provide a photocell override switch to facilitate testing of 
the outdoor lighting. 

2.4.2 Provide full-cut off, dark-sky approved fixtures for outdoor locations. 

2.4.3 For pole lighting applications, provide a 20ft aluminum non-tapered square pole with concrete 
base. Luminaire arm to be aluminum and length/span to be such that fixture is place directly 
above the curb or as shown on the contract drawings. Provide shop drawings that indicate 
dimensions for both pole and arms.  

2.4.4 Photocell Controller Unit (if required): 

.1 Calibration setpoints shall be adjustable and units of measurement shall be foot-
candles. 

.2 Adjustable foot-candle setpoints shall be provided for both high- and low-trip to create a 
dead band. 

.3 The unit shall have an activation time delay feature that is switch-enabled and provides 
a delay of 3 minutes. 

.4 The unit shall be equipped with, at minimum, one (1) normally open relay contact. The 
relay contact to close when light level falls below 1 foot candle. 

.5 The unit shall be equipped with a master switch input for temporarily overriding all 
outputs either to ON or OFF. 

.6 See drawings for more details.  

2.4.5 Photo cell operating temperature: -40 degrees C to 80 degrees C 

2.5 Spares 

2.5.1 Provide the following spare parts: 

.1 Lamps, LED and induction: 5% of each type, minimum one (1). 

.2 Lenses: 10 % of each type 

2.5.2 Where LED luminaires cannot be disassembled and individual components replaced, provide 
5% spare luminaires (minimum 2). 
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3 EXECUTION 

3.1 Installation of Fixtures, General 

.1 Mounting details and elevations shall be as generally indicated but the Contractor shall 
be responsible to ensure that the type of fixture mounting, especially with recessed 
fixtures, suits the type of ceiling and is complete with all necessary fittings, plaster 
frames or rings, etc., to ensure a neat and satisfactory installation. The model numbers 
are generic and should be finalized by the contractor based on mounting option 
requirements in accordance with the lighting vendor recommendations. Mounting 
brackets and related equipment shall be provided at no extra cost to the Owner. The 
mounting details will not be reviewed during the shop drawing review and should be the 
responsibility of the contractor to coordinate with other trades and the lighting vendor.  

.2 The exact location of all surface mounted and recessed fixtures shall be coordinated 
with the other trades. Suspended fixtures shall be located to clear piping and duct work 
and, particularly in equipment areas, installed after the completion of mechanical and 
process work to best suit the available space. 

.3 The contractor shall relocate, at no cost to the Owner, any fixture obstructed by piping 
or other mechanical or process feature where the obstruction is due to improper 
coordination. 

.4 Protect fixtures from damage during construction and replace any fixtures, lens or lamps 
showing damage. 

.5 Fixtures shall be installed per manufacturer’s directions. Include safety chains, mounting 
hardware as required 

.6 Install fixtures to minimize interference with operations and maintenance of the facility. 

3.2 Installation of Outdoor Fixtures 

3.2.1 Aim all outdoor fixtures to prevent light spill and direct glare to adjacent properties. 

3.3 Wiring and Connections: 

3.3.1 All necessary wiring, conduit outlet boxes, connections and power supplies shall be provided 
to suit the system offered in accordance with manufacturer’s requirements for minimum wire 
sizes and amperage loads. 

3.4 Inspection 

3.4.1 Prior to installation of the work of this Section, carefully inspect the installed work of all other 
trades and verify that all such work is complete to the point where this installation may 
properly commence. 

3.4.2 Verify that electrical equipment is installed in strict accordance with all pertinent codes and 
regulation, the reviewed shop drawings, and the original design. 

END OF SECTION 
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1 GENERAL 

1.1 References 

1.1.1 Canadian Standards Association (CSA) 

.1 CSA C22.2 No.141, Emergency Lighting Equipment. 

.2 CSA C860, Performance of Internally Lighted Exit Signs. 

1.1.2 National Fire Protection Association (NFPA) requirements 

1.1.3 Ontario Electrical Safety Code, 29th Edition, 2024. 

1.2 General 

1.2.1 Provide emergency light fixtures rated to area classification. 

1.3 Submittals 

1.3.1 Submit product data in accordance with Section 01330 – Submittal Procedures. 

1.3.2 Submit product data sheets for exit signs. Include product characteristics, performance 
criteria, physical size, limitations and finish. 

1.3.3 Provide Manufacturer’s Instructions to indicate special handling criteria and installation 
sequence. 

2 PRODUCTS 

2.1 Exit Signs 

2.1.1 The finish and colour of all units shall be approved by the Contract Administrator. 

2.1.2 All exit signs shall have LED illumination. 

2.1.3 Exit signs shall be the pictogram (i.e. green – “running man”) for all exit signs to be installed 
throughout the low lift pump station. 

2.1.4 Obtain confirmation of the required symbology prior to submittal of shop drawings.  

2.1.5 Exit signs shall be wall or ceiling mounted as required.  

2.1.6 Provide all required wiring and conduits from the lighting panel and/or exit sign battery pack 
to the exit signs. Exit signs are to be powered by the emergency lighting battery unit as 
detailed in Section 16536 – Emergency Lighting Units. 

2.1.7 Products (unless indicated on the drawings) 

.1 Durable extruded, one-piece aluminum housing and face plates 

.1 Approved product: 
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.1 Lumacell, Thomas&Betts, Emergi-Lite – EN Series and ENC series 
or Approved Equivalent. 

2.1.8 Integral lamp heads: Where required and indicated on the contract drawings. 

.1 Two, integral on unit 

.2 Lamp type: MR16 LED, 12VDC, 6 Watts 

2.1.9 Integral Battery: Where required and indicated on the contract drawings. 

.1 Battery: Sealed, maintenance free with ten (10) year design life 

2.1.10 Provide battery capacity to ensure that the application complies with all code requirements 
for maximum permissible voltage drop.   

3 EXECUTION 

3.1 Installations 

3.1.1 Install exit signs at all locations shown on the drawings. 

3.1.2 Provide new circuit breakers in the lighting panels indicated in the drawings.  Wire and 
connect the exit signs or the related battery units directly to these circuit breakers.  Other 
loads that are unrelated to the exit sign or emergency lighting systems shall not be 
connected to these breakers. 

3.1.3 Where necessary to clear obstructions, pendant mount exit signs in service rooms and 
other areas.  Install suspended exit signs using pendants supported from swivel hangers. 

END OF SECTION 
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1 GENERAL 

1.1 Section Includes 

1.1.1 Materials and installation for emergency lighting systems. 

1.2 Scope 

1.2.1 Provide complete emergency lighting system including battery units, chargers, remote 
heads including wiring, conduits and receptacles as required. Setup and test installed 
system and provide verification report and list of deficiencies. 

1.3 Related Sections 

1.3.1 Section 01330 – Submittal Procedures. 

1.3.2 Section 16122 – Wire and Cables 0-1000V. 

1.3.3 Section 16132 - Outlet Boxes, Conduit Boxes and Fittings  

1.3.4 Section 16133 – Conduits, Conduit Fastenings and Conduit Fittings 

1.4 References 

1.4.1 Canadian Standards Association (CSA International), CSA C22.2 No. 141, Unit Equipment 
for Emergency Lighting. 

1.4.2 Ontario Electrical Safety Code, 29th Edition, 2024 

1.5 General 

1.5.1 Provide emergency lighting products that are rated in accordance with the area 
classification. 

1.5.2 Coordinate the size of the battery pack and wiring to ensure 30 min continuous operation, 
with less than 3% voltage drop at the terminals of the exit light fixture 

1.6 Submittals 

1.6.1 Submit product data in accordance with Section 01300 – Submittals 

1.6.2 Data to indicate system components, mounting method, source of power and special 
attachments. 

1.7 Waste Management and Disposal 

1.7.1 Remove from site and dispose of packaging materials at appropriate recycling facilities. 

1.7.2 Collect and separate for disposal, paper, plastic, polystyrene, corrugated cardboard, 
packaging material, in appropriate on-site bins, for recycling in accordance with Waste 
Management Plan. 
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1.7.3 Divert unused metal and wiring materials from landfill to metal recycling facility approved by 
Contract Administrator. 

1.7.4 Dispose of unused batteries at official hazardous material collections site approved by 
Contract Administrator 

1.7.5 Fold up metal banding, flatten and place in designated area for recycling. 

2 PRODUCTS 

2.1 Equipment 

2.1.1 For each emergency lighting unit, provide a 120 VAC receptacle in a location adjacent to 
the unit that will allow the unit to be plugged into the outlet. 

2.2 Battery Units 

2.2.1 Lamp heads: Two, integral on unit, Lamp type: MR16 LED, 24 VDC, 6 Watts 

2.2.2 Charger: 

.1 Automatic, solid state, multi-rate, voltage/current regulated, inverse temperature 
compensated, short circuit protected with regulated output of plus or minus 0.01V for 
plus or minus 10% input variations. 

.2 Supply voltage: As indicated on drawings. 

.3 Output voltage: 24 VDC. 

.4 Solid state transfer circuit 

.5 Low voltage disconnect: solid state, modular, operates at 80% battery output voltage. 

.6 LED signal lights: ‘AC Power ON’, ‘High Charge’. 

.7 Test switch, Auto Self-test and Auto diagnostic with diagnostic LED indicator light for 
Battery Failure and unit Service alarm (General Alarm).  

.8 DC fused block shall be provided for load circuits together with conduit entry. 

2.2.3 Battery 

.1 Capacity: as shown on drawings. 

.2 Operating time: 30 minutes (minimum) 

.3 Battery: Sealed, maintenance free with ten (10) year design life 

2.2.4 Provide battery capacity to ensure that the application complies with all code requirements 
for maximum permissible voltage drop.   

2.2.5 Enclosure 
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.1 Rugged steel cabinet with corrosion-resistant undercoating Approved product: 

.1 Lumacell, Emergi-Lite series or approved equal.  

.2 Colour: White 

2.3 Remote Heads 

2.3.1 Single or double head(s), complete with mounting plates, 300 degree horizontal and 80 
degree vertical minimum adjustment. 

2.3.2 Lamps: MR16 LED, 24 VDC, W or as shown on drawings. 

2.3.3 Input voltage: match associated battery unit. 

2.3.4 Mounting: ceiling or wall as shown. 

2.3.5 Finish: white painted. 

2.3.6 Provide white metal wire guard as required. 

2.3.7 Products: 

.1 UV resistant fire retardant Die-Cast polycarbonate back plate and a clear heavy-
duty UV resistant polycarbonate light cover Approved product:  Lumacell, Emergi-
Lite –series or approved.  

3 EXECUTION 

3.1 Installation 

3.1.1 Each emergency light unit shall be shelf mounted 2.4m above finished floor. 

3.1.2 Install all unit equipment, remote heads, exit signs, and accessories in accordance with 
manufacturer’s instructions. 

3.1.3 Install unit equipment and associated receptacle.  

3.1.4 Verify the appropriate branch circuit serving the lighting in the area.  Wire and connect unit 
to that branch circuit. 

3.2 Testing and Verification 

3.2.1 Arrange with the manufacturer to conduct a complete inspection and test of all installed 
emergency lighting system. Testing shall be witnessed by the Engineer. 

3.2.2 Manufacturer’s representative shall properly aim remote heads, record the light level 
readings, record battery full load operation time and issue a verification letter indicating that 
the system has been installed properly. 

3.2.3 Submit verification report to Engineer including measurements, calculated values and list of 
deficiencies. 
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END OF SECTION 
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1 GENERAL 

1.1 Scope 

1.1.1 Provide surge protective devices (SPDs) as shown in the contract drawings and 
specifications. 

.1 The Contractor shall supply, and side mount install the Surge Protective Devices (SPD) 
on the 120/208V panel boards indicated in the contract drawings, in accordance with 
the SPD manufacturer’s installation instructions and the requirements herein. 

.2 The Contractor shall supply the Surge Protective Devices (SPD) to the manufacturers 
of the 600V panel boards, 600V SWGRs, and 600V MCCs indicated in the contract 
drawings. The manufacturers of the 600V panel boards and 600V MCCs shall install the 
SPDs in accordance with the SPD manufacturer’s installation instructions and the 
requirements herein. 

1.2 References 

1.2.1 The specified system shall be designed, manufactured, tested and installed in compliance 
with the following codes and standards: 

.1 Underwriters Laboratories, UL 497, 497A, 497B, 1283, ANSI/UL 1449 

.2 Institute of Electrical and Electronic Engineers, ANSI/IEEE C62.11, C62.41, C62.45 

.3 Canadian Standards (CUL, CSA) 

1.3 Submittals 

1.3.1 Provide verification that all devices are listed to ANSI/UL 1449 (latest edition) and relevant 
CSA standards.  

1.3.2 Product Data:  Provide catalog sheets showing  

.1 Nominal system voltage and phases  

.2 Modes of protection 

.3 Maximum continuous operating voltage (MCOV) and temporary operating voltage 
(TOV) per mode  

.4 Voltage Protection Rating (VPR) per ANSI/UL 1449 for each required waveform 

.5 Nominal Discharge Current (In) and peak surge current per mode and per phase  

.6 Graphs of insertion loss for all EMI/RFI filters. 

.7 Modes of discrete suppression circuitry,  

.8 Output contacts (where applicable) 
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.9 Physical size, lifting and support points, enclosure details 

.10 Warranty period and replacement terms,  

1.3.3 Manufacturer’s Installation Instructions:  Indicate application conditions and limitations of use 
stipulated by product testing agency specified under Regulatory Requirements.  Include 
instructions for storage, handling, protection, examination, preparation, installation, and 
starting of product.  Indicate maximum size of circuit breaker or fuse to be connected for each 
unit, permissible conductor size, conductor type and lead length to achieve the stated 
protection characteristics. 

1.3.4 Shipping, storage and handling instructions.  

1.3.5 Where devices are equipped with surge counters and/or failure alarms, provide a description 
of their operation citing all actual values for operation. 

1.3.6 List and detail all protection systems such as fuses, disconnecting means and protective 
features. 

1.4 1.4     Submittals – For Construction 

1.4.1 The following information shall be submitted for record purposes: 

.1 Final as-built drawings and information for items listed in paragraph 1.4 - Error! 
Reference source not found.. 

1.4.2 The final (as-built) drawings shall include the same drawings as the construction drawings 
and shall incorporate all changes made during the manufacturing process. 

1.5 Qualifications 

1.5.1 The panel mounted SPD and supporting components shall be guaranteed by the 
manufacturer to be free of defects in material and workmanship for a period defined within 
this specification.  The warrantee shall commence from the date of substantial completion of 
service and activation of the system to which the suppressor is attached.  Any additional 
diagnostic circuits (LEDs, surge counter, etc.) must meet a warranty period of ten (10) years. 

1.5.2 The installation of SPDs in or on electrical distribution equipment shall in no way compromise 
or violate equipment listing, labeling, or warranty of the distribution equipment. 

1.6 Operation and Maintenance Manuals 

1.6.1 Equipment operation and maintenance manuals shall be provided with each assembly 
shipped and shall include instruction leaflets, instruction bulletins and renewals parts lists 
where applicable, for the complete assembly and each major component. 

2 PRODUCTS 

2.1 General 

2.1.1 All SPD assemblies and components shall be CSA and/or ULC approved. 

2.1.2 Enclosure ratings shall meet or exceed the rating of the equipment it is attached to. 
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2.1.3 The SPD shall be maintenance-free with hardwired components. 

2.1.4 Internal Fusing - Overcurrent Protection 

.1 Each Metal Oxide Varistor or other primary suppression component shall be individually 
fused for safety and performance to allow the SPD to withstand the full rated single pulse 
peak surge capacity per mode without the operation or failure of the fuses. 

.2 Fusing shall be present in every mode, including Neutral-to-Ground. 

2.1.5 All SPDs shall be equipped with a comprehensive monitoring system providing clear 
indication when the unit is functioning properly and, in the event of loss of protection, clear 
indication that protection has been lost and which phase has been lost.  

2.1.6 The SPD shall include Form C dry contacts (N.O. or N.C.) for remote monitoring capability 
unless otherwise indicated. 

2.1.7 The SPD shall have an internal audible alarm with mute on front cover unless otherwise 
indicated. 

2.1.8 All internal power connections shall be as short and straight as possible and shall be 
designed to minimize inductance.  

2.2 Powerline Surge Protective Devices 

2.2.1 Powerline (60 Hz) SPDs shall protect all modes L-G, L-N, L-L, and N-G, have discrete 
suppression circuitry in L-G, L-N and N-G, and have bidirectional, positive and negative 
impulse protection.  Line-to-neutral-to-ground protection is not acceptable where line-to-
ground is specified, and accordingly reduced mode units with suppression circuitry built into 
only 4 modes are not acceptable. 

2.2.2 The disconnect switch or breaker (when specified) and the SPD as a system shall meet or 
exceed the fault interrupting and withstand ratings of the equipment it is attached to. 

2.2.3 All SPDs installed on the line side of the service entrance disconnect shall be Type 1 SPDs. 
All SPDs installed on the load side of the service entrance disconnect shall be Type 1 or 
Type 2 SPDs. 

2.2.4 Type 2 SPDs shall include UL 1283 listed EMI/RFI filters. 

2.2.5 EMI/RFI filters shall provide electric line noise attenuation from 10 kHz to 100 MHz.  

2.2.6 EMI/RFI insertion loss shall exceed 50 dB using the MIL-STD-220A insertion loss test 
method at the maximum attenuation frequency.   

2.2.7 The maximum continuous operating voltage (MCOV) of all components shall not be less than 
the following values 
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 MCOV (minimum) 

Nominal Voltage  L-L L-N L-G N-G 

208/120 Y, Solidly grounded 

240/120 Solidly Grounded 

300 V 150 V 300 V 150 V 

600 Y, Solidly Grounded 840 V 420 V 420 V 420 V 

600 Y, Resistance Grounded 

600 D 

750 V n/a 750 V n/a 

 

2.2.8 SPDs for 208/120 and 240/120 V Solidly grounded systems shall have let-through voltage of 
less than the following: 

 Let-through Voltage (V) 

Test L-L L-N L-G N-G 

VPR (6 kV, 3 kA) 1000 600 700 700 

C3 Impulse (20 kV, 10 kA) 1500 1000 1000 1000 

A1 Ringwave (2 kV, 67 A) 50 50 400 400 

 

2.2.9 SPDs for 600 V Solidly grounded systems shall have let-through voltage of less than the 
following: 

 Let-through Voltage (V) 

Test L-L L-N L-G N-G 

VPR (6 kV, 3 kA) 2500 1500 1500 1500 

C3 Impulse (20 kV, 10 kA) 2500 1800 1800 1800 
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A1 Ringwave (2 kV, 67 A) 80 80 80 80 

 

2.2.10 SPDs for 600 V resistance-grounded and delta systems shall have let-through voltage of less 
than the following: 

 Let-through Voltage 

(V) 

Test L-L L-G 

VPR (6 kV, 3 kA) 2500 2500 

C3 Impulse (20 kV, 10 kA) 2500 2500 

A1 Ringwave (2 kV, 67 A) 80 1100 

 

2.2.11 Low Voltage Switchgear Protection  

.1 The SPD shall be located within the switchgear and shall be connected to the bus 
through a breaker.  The breaker and SPD shall be located within the switchgear in a 
common compartment. 

.2 The SPD shall not require external fusing to achieve the short circuit ratings. 

.3 All monitoring and diagnostic features shall be visible from the front of the equipment. 

.4 Provide a transient event counter with LCD panel display and reset button on the front 
cover.  

.5 Device characteristics shall be per contract drawings. 

2.2.12 Motor Control Center Protection 

.1 The SPD shall be located within the MCC and shall be connected to the bus through a 
breaker.  The breaker and SPD shall be located within the switchgear in the same 
compartment.   

.2 All monitoring and diagnostic features shall be visible from the front of the equipment. 

.3 Provide a transient event counter with LCD panel display and reset button on the front 
cover. 

.4 Device characteristics shall be per contract drawings. 

2.2.13 600 V Distribution Panel Protection 
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.1 The SPD shall be located either within the panel or as physically close as possible and 

shall be connected to the bus through a breaker.   

.2 All monitoring and diagnostic features shall be visible from the front of the equipment. 

.3 Provide a transient event counter with LCD panel display and reset button on the front 
cover. 

.4 Device characteristics shall be per contract drawings. 

2.2.14 208-120 V Lighting/Power Panel Protection 

.1 SPD shall be external to the panelboard (sidemount). 

.2 Sidemount SPDs shall be feed from a breaker as close as possible to the main breaker 
or lugs. The contractor shall supply the appropriate breaker to meet the SPD 
manufacturer’s requirements. 

.3 Sidemount SPDs shall not exceed 105 mm x 105 mm x 300 mm (H) to minimum space 
requirements.  For recessed panels, a flush mount cover plate shall be provided with 
each unit. 

.4 SPDs mounted on subpanels feeding fire alarm panels shall have component level 
overcurrent fusing allowing for direct bus connection or installation on any size breaker 
or non-fused disconnect. 

.5 Device characteristics shall be per contract drawings. 

2.3 Control Voltage Circuits 

2.3.1 The SPD for these locations shall be as indicated on project drawings.   

2.3.2 The unit shall have an indicator light monitoring the status of the unit. 

2.3.3 The unit shall have a peak surge current of no less than 70 kA/phase, 8 x 20 us waveform, 
single impulse. 

2.3.4 SPDs installed in control voltage circuits do not require audible alarms.  

2.3.5 The unit shall be mounted in line on a 120-volt circuit and must be capable of carrying a 
continuous 30 amp load. 

2.4 Data & Signal Line Protection 

2.4.1 The unit shall be listed under UL 497B, Standard for Isolated Loop Protector.  The unit shall 
have a data transmission rate up to 10.0Mbps. 

2.4.2 Each conductor shall have less than 4.7 ohm of internal series resistance per wire, and each 
pair of conductors shall have a peak surge current of no less than 9,000 amps per wire 
(18,000 amps per pair), 8 x 20 us waveform.   

2.4.3 The maximum let-through voltage on an ANSI/IEEE C3 Impulse (20 kV/10 kA) shall be 41 
volts line to line, 41 volts line to ground, and 41 volts shield to ground.  The maximum let-
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through voltage on an IEC 10 x 700 us impulse (2 kV/80A) shall be 38 volts line to line, 38 
volts line to ground, and 38 volts shield to ground. 

2.4.4 The response time of the components of the unit shall be less than one nanosecond. 

2.4.5 SPDs installed in data and signal lines do not require audible alarms or form ‘C’ fault contacts.  

2.5 Phone Line Protection 

2.5.1 The unit shall be listed under UL 497A, Standard for Secondary Protectors for 
Communications Circuits.  

2.5.2 The unit shall have a data transmission rate up to 16.0Mbps.  

2.5.3 Each conductor shall have less than 1 ohm of internal series resistance per wire 

2.5.4 Each pair of conductors shall have a peak surge current of no less than 2,000 amps, 8 x 20 
us waveform.  

2.5.5 The maximum let-through voltage on an IEC 10 x 700 us impulse (2 kV/80 A) shall be 240 
volts tip-ring, 240 volts tip to ground, and 240 volts ring to ground.  

2.5.6 The response time of the components of the unit shall be less than one nanosecond.  

2.5.7 SPDs installed on phone lines do not require audible alarms or form ‘C’ fault contacts.  

2.6 Acceptable Manufacturers 

2.6.1 Total Protection Solutions (models are shown on the drawings, however, part numbers to be 
confirmed with the manufacturer and modified as recommended at no extra cost to the 
Owner). 

2.6.2 Approved Equivalent 

3 EXECUTION 

3.1 Installation 

3.1.1 Install the SPD’s with the conductors as short and straight as practically possible.  

3.1.2 Follow the SPD manufacturer’s recommended installation practice as outlined in the 
equipment installation manual. The electrical contractor shall ensure that all neutral 
conductors are bonded to the system ground at the service entrance or the serving isolation 
transformer prior to installation of the associated SPD. 

3.1.3 SPDs mounted within MCCs or distribution boards shall be installed in the factory by the 
manufacturer. 

3.1.4 Main service entrance units shall be installed on a non-fused disconnect switch. 

END OF SECTION 


